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ABSTRACT 

 

This study presents a comprehensive documentary and metric analysis of the research output and 

scholarly contributions of Nobel laureates in the Science domain, focusing on Physics, Chemistry, 

and Physiology or Medicine throughout the 20th and 21st centuries. The research employs a multi-

dimensional analytical framework to analyse the evolution of scientific research output and its 

broader implications. 

The study begins by mapping the major research contributions of Nobel laureates across these 

three disciplines, identifying landmark discoveries and breakthrough innovations that have shaped 

modern scientific understanding. Through systematic analysis of publication patterns and thematic 

content, this research traces the trajectory of Nobel-worthy contributions and their foundational 

impact on respective fields. 

A central focus of this investigation is the examination of interdisciplinary research trends among 

Nobel laureates, assessing how cross-disciplinary integration has evolved over time. The study 

evaluates the degree to which laureates have transcended traditional disciplinary boundaries, 

analyzing shifts in research approaches from specialized, single-discipline investigations to 

increasingly collaborative, interdisciplinary frameworks. This temporal analysis reveals changing 

paradigms in scientific inquiry and the growing recognition of complex problems requiring 

multifaceted solutions. 

The research further explores the dynamics of interdisciplinary collaboration through co-

authorship network analysis, examining how Nobel laureates' collaborative patterns across 

disciplines, institutions, and countries have evolved throughout their careers. By tracking 
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collaboration intensity and diversity from early-career publications through post-Nobel work, the 

study identifies critical phases in collaborative development and their correlation with scientific 

impact and innovation. 

The research also analyses the geographical and institutional distribution of Nobel laureates across 

Physics, Chemistry and Physiology or Medicine, mapping where future laureates are educated and 

conduct research. Using heatmaps and comparative analysis, elite universities and research 

institutions have been identified that consistently produce above-average numbers of laureates, 

while tracking institutional trajectories of growth or decline in innovative research capabilities. 

The study also reveals organizational specializations by field and compares country-level patterns 

with institutional profiles, interpreting findings through a comparative-historical lens. 

Specialization patterns constitute another key dimension of this analysis, identifying how Nobel 

laureates in Physics, Chemistry, and Physiology or Medicine have carved out distinct research 

niches within the global scientific landscape. The study examines the relationship between deep 

specialization and interdisciplinary breadth, revealing how laureates balance expertise depth with 

collaborative range. 

Finally, the research extends beyond purely academic metrics to examine the broader societal 

implications of Nobel laureates' interdisciplinary work. By analyzing the influence and reflections 

of their research on societal transformations, this study explores how scientific discoveries have 

catalyzed changes across socioeconomic, cultural, and political dimensions. This analysis situates 

scientific research output within its wider context of human progress and social development. 

Through this comprehensive examination of publication records, collaboration networks, research 

trends, geographical and institutional distribution and impact indicators this study contributes to 
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understanding the characteristics of transformative scientific research and the evolving nature of 

excellence in science across two centuries of Nobel Prize history. 

Keywords: ‘Nobel laureates’, ‘interdisciplinary research trends’, ‘scientific collaboration’, ‘co-

authorship networks’, ‘research specialization’, ‘societal impact’, ‘Physics’, ‘Chemistry’, 

‘Physiology or Medicine’. 
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Preface 

 

Since the twentieth century (1901), the "Nobel Prize" has been the most prestigious award for 

scientific achievement. As we stand in the third decade of the twenty-first century, the landscape 

of scientific research has transformed profoundly from the individualistic pursuits of early 

laureates to the highly collaborative, interdisciplinary endeavors that characterize contemporary 

science. This transformation raises fundamental questions about the nature of scientific discovery, 

the evolution of research methodologies, and the broader implications of scientific advancement 

for society. 

This study emerges from a recognition that Nobel Prize-winning research represents not merely 

individual achievement, but rather a mirror reflecting the changing paradigms of scientific inquiry 

itself. The research presented here seeks to unravel the complex tapestry of Nobel laureates' 

contributions across the twentieth and twenty-first centuries, examining both their groundbreaking 

discoveries and the methodological and collaborative frameworks through which these discoveries 

were made. 

Five interconnected objectives that together provide a comprehensive understanding of scientific 

excellence and its evolution anchor my investigation Firstly, the major research contributions of 

Nobel laureates have been documented across Physics, Chemistry, and Physiology or Medicine, 

mapping the intellectual terrain that has defined scientific progress over more than a century. These 

contributions have not only advanced their respective disciplines but have fundamentally reshaped 

our understanding of the natural world and our place within it. 

Secondly, the research trends and patterns of interdisciplinary engagement among Nobel laureates 

have been traced, examining how the degree of cross-disciplinary integration has changed over 

time. The boundaries between traditional scientific disciplines have become increasingly 

permeable, yet the extent, nature, and implications of this permeability remain inadequately 

understood. By analyzing when and how laureates ventured across disciplinary boundaries, the 

conditions are illuminated under which interdisciplinary research flourishes and yields 

transformative results. 
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Third, the career trajectories of Nobel laureates have been explored through the lens of 

collaborative networks, specifically examining how interdisciplinary collaboration measured by 

co-authorship patterns across disciplines, institutions, and national boundaries evolves throughout 

their professional lives. This longitudinal perspective reveals whether interdisciplinarity is a 

characteristic developed early in one's career or emerges as a function of scientific maturity, 

institutional positioning, or historical context. 

Fourth, specialization patterns have been identified within the global fields of Physics, Chemistry, 

and Physiology or Medicine, recognizing that even as science becomes more interdisciplinary, it 

simultaneously becomes more specialized. Understanding how these dual forces operate requires 

careful analysis of the thematic clusters, methodological approaches, and research foci that have 

characterized Nobel-winning work across different eras and geographical contexts. 

Finally, and perhaps most ambitiously, the influence and reflections of interdisciplinary research 

have been examined on societal transformations across socioeconomic, cultural, and political 

dimensions. Scientific discoveries do not occur in a vacuum; they both shape and are shaped by 

the societies in which they emerge. From the development of antibiotics to quantum computing, 

from understanding DNA structure to addressing climate change, Nobel Prize-winning research 

has catalyzed profound social changes while simultaneously responding to societal needs and 

challenges. 

The methodology employed in this study combines document survey and historical 

contextualization to create a multidimensional portrait of scientific research output. By analyzing 

publication patterns, institutional affiliations, and collaborative structures, we construct empirical 

foundations for understanding trends that have previously been addressed primarily through 

anecdotal evidence or limited case studies. 

This work is intended for multiple audiences: researchers seeking to understand the dynamics of 

interdisciplinary collaboration, policymakers designing frameworks to promote scientific 

innovation, institutional leaders shaping research environments, and scholars of science examining 

the social and intellectual structures of scientific communities. More broadly, we hope this study 

contributes to ongoing conversations about how science evolves, how excellence emerges, and 

how we might better support transformative research in an increasingly complex and 

interconnected world. 
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As we navigate unprecedented global challenges from pandemics to climate change, from 

technological disruption to social inequality, understanding the patterns of scientific research 

output and interdisciplinary collaboration becomes not merely an academic exercise but an 

imperative for humanity's future. The laureates whose work we examine have demonstrated that 

the greatest discoveries often emerge at the intersections of disciplines, through collaborations that 

transcend institutional and national boundaries, and in response to questions that refuse to respect 

the artificial boundaries we construct around fields of knowledge. 

It is our hope that by illuminating these patterns, this research will inspire new approaches to 

organizing scientific inquiry, foster greater appreciation for the collaborative nature of discovery, 

and contribute to building research ecosystems that enable the next generation of transformative 

scientific advances. 

The journey through this analysis begins with individual contributions and expands outward to 

networks, disciplines, and ultimately to society itself mirroring the very trajectory of scientific 

impact that our Nobel laureates have exemplified. 

 

 

 

 

 

Apala Chatterjee 

 Department of Library and Information Science, 

 Jadavpur University 
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GLOSSARY 

 

Big Science Model: The 'Big Science' model refers to large-scale, collaborative scientific research 

that requires substantial funding, extensive infrastructure, and coordination among many 

researchers and institutions. Emerging prominently after World War II with projects like the 

Manhattan Project and particle accelerators, it contrasts with traditional small-scale laboratory 

research conducted by individual scientists or small teams. This approach is characterized by 

interdisciplinary teams, expensive equipment, Government or international funding and ambitious 

goals that address complex scientific questions beyond the capacity of single researchers or 

institutions. 

Biotechnology Boom: The Biotechnology Boom refers to the rapid expansion of the 

Biotechnology industry beginning in the 1970s-1980s, driven by breakthroughs like Recombinant 

DNA technology, Genetic engineering, and Monoclonal Antibodies. This period saw massive 

investment, the founding of numerous biotech companies, and the commercialization of Biological 

research for applications in Medicine, Agriculture, and Industry. 

Birth of the Environmental Movement: The birth of the environmental movement refers to the 

emergence of organized public concern for environmental protection in the 1960s-1970s, catalyzed 

by events like Rachel Carson's Silent Spring (1962), pollution crises, and the first Earth Day in 

1970. This movement mobilized citizens, scientists, and activists to advocate for conservation, 

pollution control, and sustainable practices, leading to major environmental legislation and the 

establishment of regulatory agencies.  

Cognitive Science: Cognitive science is an interdisciplinary field that studies the mind and 

intelligence, integrating insights from Psychology, Neuroscience, Linguistics, Philosophy, 

Computer Science, and Anthropology. It investigates mental processes like perception, memory, 

reasoning, language, and decision-making to understand how humans and machines acquire, 

process, and use information. 

Cross-Disciplinary Integration: Cross-disciplinary integration is the process of combining 

concepts, theories, and methodologies from different academic disciplines to create a unified 

approach to research or problem-solving. It involves actively bridging disciplinary boundaries to 

produce insights that are more comprehensive than what any single discipline could achieve alone. 
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This integration often leads to innovative solutions and new fields of study that draw strength from 

multiple knowledge domains. 

Cybernetics: ‘Cybernetics’ emerged in the 1940s as an interdisciplinary field studying 

communication, control, and feedback mechanisms in both living organisms and machines, 

pioneered by scientists like Norbert Wiener. It sought to understand how systems like biological, 

mechanical, or social regulate themselves through information exchange and self-correction. 

DALL-E: DALL-E is an artificial intelligence system developed by OpenAI that generates images 

from text descriptions. Users can type what they want to see, and the AI creates original images 

matching those descriptions, ranging from realistic photographs to artistic and surreal creations. It 

uses deep learning to understand language prompts and produce corresponding visual content.  

Digital Humanities: Digital humanities is an interdisciplinary field that applies computational 

tools and methods to traditional humanities research and teaching. It involves using digital 

technologies like Data analysis, Visualization, Mapping, and Text mining to explore questions in 

History, Literature, Philosophy, and other Humanities disciplines. The field also critically 

examines how digital technologies shape culture, knowledge production, and society. Digital 

humanities bridges the gap between humanistic inquiry and digital innovation, creating new ways 

to analyze, preserve, and present cultural materials.  

Ecology: Ecology is the scientific study of interactions between organisms and their environment, 

including relationships among living things and their physical surroundings. It examines how 

organisms distribute themselves, how populations change over time, how communities function, 

and how energy and nutrients flow through ecosystems. This field is essential for understanding 

biodiversity, conservation, and environmental challenges like climate change. 

Expert Advisory Model: The expert advisory model is a governance approach where specialized 

scientists and technical experts provide knowledge-based recommendations to policymakers and 

decision-makers on complex issues. This model assumes that objective scientific expertise should 

directly inform policy, though it has been critiqued for potentially oversimplifying political 

complexities and marginalizing public input. 

Gig Economy: The term "Gig" comes from the music industry, where musicians would book 

individual performances or "Gigs." The Gig economy refers to a labor market characterized by 

short-term, flexible work arrangements rather than traditional permanent employment. 
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Green Revolution: The Green Revolution was a period of agricultural transformation from the 

1940s to 1960s that dramatically increased crop production worldwide through the development 

and adoption of high-yielding crop varieties, synthetic fertilizers, pesticides, and modern irrigation 

techniques. Led by scientists like Norman Borlaug, it helped prevent mass famines, particularly in 

Asia and Latin America, by significantly boosting food supplies. While credited with saving 

millions from starvation, it also raised concerns about environmental degradation, loss of 

biodiversity, and increased dependence on chemical inputs. 

Immediate Cultural Engagement: Immediate cultural engagement refers to the direct and rapid 

interaction between scientific or technological developments and society, where innovations 

quickly become subjects of public discourse, debate, and integration into everyday life. This 

contrasts with delayed adoption models, emphasizing how contemporary technologies especially 

digital ones are immediately embedded in cultural practices, values, and social relationships. 

Interdisciplinarity: Interdisciplinarity is an approach that integrates knowledge, methods, and 

perspectives from two or more academic disciplines to address complex questions or problems 

that cannot be fully understood through a single field. It involves synthesizing different 

disciplinary insights to create new frameworks, methodologies, or solutions that transcend 

traditional boundaries. This approach is increasingly important for tackling multifaceted 

challenges like climate change, public health, and social inequality. 

Linear Technology: Linear technology refers to technological development that follows a 

straightforward, sequential progression from basic research to applied science to practical 

implementation and widespread adoption. This model assumes a direct, unidirectional path of 

innovation, though in reality technological change is often more complex and influenced by social, 

economic, and political factors. 

National Research Priorities: National research priorities are strategic areas of scientific 

investigation identified and funded by Governments to address key challenges, advance national 

interests, and promote economic competitiveness, security, and public welfare. These priorities 

reflect political, economic, and social values, directing substantial public investment toward fields 

deemed crucial for national development, such as defense, health, energy, or technology. 

Operations Research: Operations research is a mathematical and analytical approach to problem-

solving and decision-making that uses quantitative methods like optimization, simulation, and 
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statistical analysis. Developed during World War II to improve military logistics and strategy, it 

applies scientific techniques to complex operational problems in business, industry, Government, 

and other organizations. This field aims to find optimal or near-optimal solutions to challenges 

involving resource allocation, scheduling, supply chains, and strategic planning. 

Ornithology: Ornithology is the scientific study of Birds, encompassing their behavior, 

physiology, ecology, evolution, and conservation. Ornithologists investigate all aspects of avian 

life, from anatomy and genetics to migration patterns and population dynamics. This field 

contributes to our understanding of Biodiversity, Ecosystem health, and Environmental change. 

Platform Capitalism: Platform capitalism is an economic model where digital platforms like 

Amazon, Uber, Facebook, and Google act as intermediaries that extract value by controlling and 

monetizing data, user interactions, and market exchanges. These platforms leverage network 

effects and data accumulation to dominate markets, often creating monopolistic power while 

generating profits from the activities of users, workers, and third-party sellers. 

Scientific Racism: Scientific racism is the pseudoscientific use and misuse of scientific methods, 

data, or terminology to justify racial hierarchies and discrimination, falsely claiming that certain 

races are inherently superior or inferior to others. Popular from the 18th to mid-20th  centuries, it 

has been thoroughly discredited as biologically unfounded and was used to rationalize 

Colonialism, Slavery, and Genocides. 

Sentiment Analysis: Sentiment analysis is a computational technique that automatically identifies 

and extracts subjective information from text to determine the emotional tone or opinion 

expressed. It uses natural language processing and machine learning to classify text as positive, 

negative, or neutral, and can detect more nuanced emotions like joy, anger, or sadness. This method 

is widely used to analyze customer reviews, social media posts, and other forms of user-generated 

content to understand public opinion and attitudes. 

Toxicology: Toxicology is the scientific study of adverse effects that chemical, physical, or 

biological agents have on living organisms and the environment. It examines how toxins enter the 

body, their mechanisms of action, the dose-response relationships, and methods to detect, treat, 

and prevent poisoning. This field plays a crucial role in Public health, Drug development, 

Environmental protection, and Forensic investigations. 
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War-Driven Collaboration: War-driven collaboration refers to the intensified cooperation 

between Governments, scientists, industries, and institutions during wartime to rapidly develop 

technologies, strategies, and innovations for military purposes. These collaborations often break 

down traditional barriers between disciplines and sectors, mobilizing resources and expertise 

toward shared defense objectives. Historically, such efforts have produced significant 

technological advances like radar, nuclear energy, and computing that later found civilian 

applications. 
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                             Chapter 1 

                        Introduction 

                                                                                               

1.0 Background     

cience as a formal discipline emerged gradually over centuries. Early observations 

regarding Mathematics, Astronomy, and Medicine were made by ancient civilizations, 

ranging from Egypt and Mesopotamia to Greece and Rome. However, these were often 

intertwined with philosophy and religious belief rather than systematic experimentation. 

During the medieval Islamic period, roughly from the 9th to 14th centuries, scholars not only 

translated and preserved earlier Greek texts but expanded and enriched those works, with the 

House of Wisdom in Baghdad serving as a major center for this intellectual activity (Gutas, 2000; 

Lyons, 2009). This golden age included two centuries of significant original contributions 

following an initial era of translation and acquisition of ancient Greek sciences (Abdalla, 2007). 

When this accumulated knowledge eventually reached Europe during the Renaissance, it sparked 

renewed intellectual curiosity and helped set the stage for scientific advancement in the West 

(Saliba, 2007). 

The true transformation came with what is called the Scientific Revolution (roughly 16th-17th 

centuries), when systematic experimentation became accepted as a valid research method, 

establishing a new approach to understanding nature (Cohen, 1985). Figures like Galileo and 

Newton shifted from the Aristotelian approach of deduction to an inductive methodology, where 

changing perceptions about the role of evidence and experimentation led toward a scientific 

methodology in which empiricism played a central role (Dear, 2001; Shapin, 1996). This period 

S 
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established the revolutionary idea that nature could be understood through careful, systematic 

study rather than pure philosophical reasoning. 

The 19th century witnessed explosive growth in scientific knowledge. Charles Darwin's Theory of 

Evolution revolutionized Biology, while developments in Chemistry, Thermodynamics, and 

Electromagnetism expanded human understanding of fundamental forces (Bowler & Morus, 

2020). Specialized scientific disciplines emerged as separate fields of study, each with its own 

methods, vocabulary, and communities of practitioners (Crosland, 1975). 

The 20th century saw science transform into a highly professionalized enterprise. The discovery 

of radioactivity, quantum mechanics, relativity, and the structure of DNA demonstrated that 

scientific progress could fundamentally reshape our understanding of reality itself (Nye, 1996). 

Science became increasingly collaborative, expensive, and dependent on sophisticated 

instrumentation (Galison & Hevly, 1992). World Wars accelerated technological and scientific 

development, particularly in physics and chemistry (Kaiser, 2005). 

By the late 20th century, science had become central to civilization, driving technological 

innovation, medicine, and public policy. Interdisciplinary fields emerged, and science increasingly 

involved large teams rather than individual researchers working in isolation (Wuchty et al., 2007). 

1.1 Science as a Discipline or Subject of Study  

Science as a discipline or a subject of study, involves the systematic organization of knowledge 

about the physical world through observation and experimentation. Science as a discipline builds 

knowledge through testable hypotheses and predictions. Science is a universal subject that covers 

the structure and behavior of the natural world.  
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Science, as a discipline or field of study, is an organized, methodical approach to comprehend the 

physical and natural world that surrounds us (Wilson, 1998). It entails the search for knowledge 

via experimentation, evidence-based reasoning, and observation with the aim of identifying and 

elucidating the fundamental principles and laws that govern the cosmos (Gauch, 2003). Science 

encompasses different branches like Natural Sciences, Formal Sciences, Social Sciences etc. Each 

area of science i.e. Physics, Chemistry, Biology, Earth Sciences, and Mathematics which focuses 

on a different facet of the natural world (Heilbron, 2003). Scientists enhance and improve our 

understanding of the world by testing theories, developing hypotheses, and analyzing evidence 

using the scientific process (Popper, 2005). Numerous breakthroughs and discoveries made 

possible by science have improved technology, healthcare, the environmental sustainability, and 

our everyday lives (Sarewitz, 1996).  

Science education empowers people to navigate the complexity of the modern world, make 

informed decisions, and advance knowledge by fostering critical thinking, curiosity, and analytical 

skills (DeBoer, 2000) 

What constitutes scientific knowledge and how it is determined are the subjects of Studies of 

Scientific Knowledge, or Science Studies as they are more widely known. The idea that scientific 

procedures provide a definitive perspective of the world as it truly is, rather than a subjective 

interpretation of it, has historically distinguished scientific knowledge from other types of 

assertions about the world (such as those made by religions or cultures). The goal of science is to 

make discoveries. Through unbiased, dispassionate observation, scientists discover "facts" about 

the world.  
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Because of this, the sciences seem to provide a disembodied "view from nowhere," generating 

knowledge that is generally relevant or correct. On the other hand, researchers in the field of 

science studies contend that scientific knowledge is "views from somewhere," the outcome of 

specific research carried out at specific times and locations, and as such, it is socially constructed 

or influenced by the social context in which it is generated. Science Studies research highlights the 

local circumstances and material resources required to produce a specific scientific observation or 

discovery in order to bolster this assertion.  

Scientific publications specialized along disciplinary lines are of special interest as causal factors 

in the development of scientific disciplines (Meadows, 1998). A vast variety of publication formats 

were used in the eighteenth century, although they were simply arranged regionally and lacked 

specialization. There were university-level instructional manuals, general scientific periodicals for 

a local audience interested in practical applications, and scholarly magazines that covered a variety 

of topics but had relatively little impact on communication (Stichweh, 1992).  

Today's scientific fields i.e. the modern system of scientific disciplines are organized globally. 

This is a significant contrast to the early nineteenth century, when national scientific communities 

appeared to be growing stronger in tandem with the development of the scientific field (Crawford 

et al., 1993 & Stichweh, 1996). The ongoing dynamics of (sub-)disciplinary differentiation in 

science appear to be the primary cause of national communication contexts no longer serving as 

adequate infrastructures for a rapidly expanding number of disciplines and subdisciplines. This 

nationalization effect, which may have been related to a meaningful restriction of communicative 

space in newly constituted communities, has since turned out to be merely a transient phenomenon. 
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1.2 The Nobel Prize: Recognizing Scientific Excellence  

The Nobel Prize, established in 1901 through the will of Swedish inventor Alfred Nobel, represents 

one of the most prestigious recognitions of scientific achievement. Nobel's fortune came from his 

invention of dynamite, and he specified that the prize should honor "the greatest benefit to 

humankind" across Physics, Chemistry, Physiology or Medicine, Literature, and Peace 

(Economics was added later) (Crawford, 1984). 

The Nobel Prize emerged at a crucial moment in scientific history precisely when science was 

becoming a major force in society. It institutionalized the recognition of scientific achievement 

and helped establish a hierarchy of prestige that motivated researchers worldwide (Zuckerman, 

1977). The prize's global reach and selective nature made it the most prestigious scientific honor, 

attracting the world's leading minds (English, 2005). 

Over its more than 120-year history, the Nobel Prize has tracked and honored the major 

breakthroughs in scientific progress. Early prizes went to researchers working on fundamental 

Physics and Chemistry discoveries. The prize reflected the radioactivity discoveries of Marie 

Curie, Pierre Curie, and others; the development of quantum mechanics; Einstein's work on 

relativity; and discoveries in medicine that revolutionized health (Friedman, 2001). 

The distribution of Nobel Prizes across time reveals much about the trajectory of science itself. 

The mid-20th century saw concentrated recognition of Physics and Chemistry, reflecting the 

dominance of these fields during the atomic and information ages. More recently, the Physiology 

or Medicine prize has grown increasingly prominent, reflecting the rise of molecular biology, 

genetics, and biotechnology as dominant fields. 
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The Nobel Prize also plays a foundational role in shaping science as a discipline and subject of 

study. By honoring exceptional contributions across Physics, Chemistry and Physiology or 

Medicine, the Nobel Prize validates and institutionalizes the core values of scientific inquiry i.e. 

empiricism, rigorous methodology, peer review, and the pursuit of fundamental knowledge 

(Merton, 1973). This recognition system fundamentally influences how science develops as a 

discipline by creating powerful incentives for researchers to pursue transformative discoveries 

rather than incremental advances, thereby elevating the standards of scientific excellence globally. 

The prize amplifies the impact of scientific work far beyond academic circles, commanding the 

attention of policymakers, funding agencies, and the public, which in turn channels resources and 

societal support toward areas of significant scientific advancement (Gingras & Wallace, 2010). 

Furthermore, the Nobel Prize reinforces the authority and credibility of science as a knowledge-

producing system by demonstrating that scientific truth emerges through rigorous evidence-based 

investigation and community consensus rather than individual claims or institutional hierarchy. In 

doing so, the Nobel Prize functions not merely as a reward for past achievement but as a structural 

mechanism that defines what science values, guides the direction of future research, and 

legitimizes science as an indispensable discipline for understanding and improving the human 

condition (Bourdieu, 1975). 

The core connection between the Nobel Prize and scientific discipline operates at multiple levels. 

It validates disciplinary standards, reinforces institutional structures, establishes global 

benchmarks, and communicates to humanity that rigorous, systematic, methodical inquiry i.e. true 

disciplinary work which produces the most reliable and significant knowledge about the natural 

world (Feldman, 2000). 
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In essence, the Nobel Prize tells us that science as a discipline works. It works because it has 

maintained rigorous standards, evolved its methods, and preserved mechanisms for self-correction 

and cumulative progress. The Prize celebrates those who have exemplified these disciplinary 

virtues, thereby reinforcing them for future generations of scientists. 

1.3 Growth and Development of Scientific Researches around the World: 

Major Scientific Innovations and Awards in the 20th and 21st Centuries  

This portion provides a comprehensive comparative analysis of scientific awards and recognition 

systems across two transformative centuries. While the 20th century established the foundational 

award structures that defined scientific prestige, the 21st century has witnessed a dramatic 

proliferation of prizes, democratization of recognition, and ongoing challenges in equitably 

acknowledging collaborative and interdisciplinary achievements. The evolution of scientific 

awards reflects broader changes in research practice, funding sources, and societal values.  

1.3.1 Part I: The Nobel Prize System - Evolution and Impact 

1.3.1a The Nobel Prizes in the 20th Century 

The Nobel Prizes, first awarded in 1901, became the gold standard for scientific recognition 

throughout the 20th century. Alfred Nobel's will established prizes in Physics, Chemistry, and 

Physiology or Medicine, alongside Literature and Peace. These awards shaped not only how 

scientific excellence was recognized but also influenced research priorities and institutional 

prestige for over a century. 

The geographic distribution of Nobel Prizes in the 20th century overwhelmingly favored Western 

Europe and North America, with approximately 70% of science laureates coming from these 

regions (Zuckerman, 1977). The United States became increasingly dominant after World War II, 

fundamentally reshaping the global scientific landscape (Crawford, 1984). The United Kingdom, 
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Germany, and France emerged as other major recipients, reflecting both historical strength in 

scientific education and substantial research investments during the Cold War era (Friedman, 

2001). This concentration of recognition in Western institutions created a self-reinforcing cycle 

where awards attracted additional talent and funding, further consolidating scientific power in 

these regions (Merton, 1968). 

Gender disparity in Nobel Prize recognition remained stark throughout the 20th century, with only 

12 women receiving science Nobel Prizes out of approximately 450 laureates, representing less 

than 3% of recipients (Lincoln et al., 2012). Marie Curie stood as an exceptional outlier, remaining 

the only person to win Nobel Prizes in two different science field i.e. Physics in 1903 and 

Chemistry in 1911 (Rockwell, 2003). Her achievements were so extraordinary that they remained 

unmatched for decades. Other notable women laureates included Irène Joliot-Curie, who won the 

Chemistry Prize in 1935, Maria Goeppert-Mayer in Physics in 1963, Dorothy Hodgkin in 

Chemistry in 1964, and Barbara McClintock in Physiology or Medicine in 1983 (McGrayne, 

2001).  These sparse recognitions reflected not only the historical exclusion of women from 

scientific careers but also systematic undervaluation of their contributions, a phenomenon later 

termed the "Matilda Effect." 

The disciplinary evolution of Nobel Prizes throughout the 20th century mirrored the development 

of modern science itself. Physics dominated the early decades with groundbreaking discoveries in 

quantum mechanics and atomic physics fundamentally reshaping our understanding of matter and 

energy (Kragh, 2002). The post-World War II period saw increased recognition for molecular 

biology, genetics, and medical sciences as these fields matured and produced transformative 

discoveries (Morange, 1998). Chemistry prizes evolved from classical organic chemistry toward 

biochemistry and materials science, reflecting the increasingly blurred boundaries between 
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traditional disciplines (Friedman, 2001). This evolution demonstrated how the Nobel committees 

adapted, within their structural constraints, to recognize emerging fields and changing scientific 

priorities (Hansson, 2018). 

A significant trend throughout the 20th century was the increasing recognition lag between 

scientific discovery and Nobel Prize award. The average time grew from approximately 10-15 

years in the early decades to 20-30 years by century's end. This lengthening delay reflected both 

increased competition as the volume of significant discoveries grew and the committees' need for 

thorough validation of findings to ensure they represented genuinely transformative contributions 

rather than preliminary or subsequently disproven claims. Notable laureates and their impacts 

illustrated this pattern across the century. Albert Einstein received the Physics Prize in 1921, 

notably for his work on the photoelectric effect rather than his more revolutionary theories of 

relativity, which were considered too theoretical and unproven at the time. Niels Bohr's 1922 

Physics Prize recognized his quantum atomic structure work, while Alexander Fleming's 1945 

Physiology or Medicine Prize for penicillin discovery came years after the drug had already 

transformed medical practice during World War II (Hare, 1970). The 1962 Physiology or Medicine 

Prize awarded to Watson, Crick, and Wilkins for DNA structure notably excluded Rosalind 

Franklin, whose X-ray crystallography work was essential to the discovery, partly because she had 

died in 1958 and the Nobel cannot be awarded posthumously (Sayre, 1975). 

1.3.1b The Nobel Prizes in the 21st Century 

The 21st century has brought both continuity and significant evolution to the Nobel system, along 

with increasing criticism of its structural limitations and biases. While the prestige of Nobel 

recognition remains undiminished, alternative award systems have emerged that challenge its 

monopoly on defining scientific excellence (Zuckerman, 1992). The fundamental structure of the 
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prizes has remained unchanged, but the context in which they operate has been transformed by 

globalization, digital communication, and changing norms around collaboration and recognition. 

Geographic diversity in Nobel Prize recognition has expanded modestly but meaningfully in the 

21st century. While Western dominance persists, laureates from Japan, China, and other Asian 

countries have increased significantly, reflecting both the genuine expansion of scientific capacity 

in these regions and growing awareness of contributions from beyond traditional Western centers. 

Tu Youyou's 2015 Physiology or Medicine Prize made her the first Chinese woman to win a Nobel 

Prize in science for her discovery of artemisinin, a crucial antimalarial drug derived from 

traditional Chinese medicine. This recognition was particularly significant as it acknowledged 

research conducted entirely within China and drew on indigenous knowledge systems. Multiple 

Japanese laureates in Physics and Chemistry, including Akasaki, Amano, and Nakamura for blue 

LED development in 2014, demonstrated Japan's emergence as a scientific powerhouse. These 

shifts reflected not just committee decisions but fundamental changes in global scientific capacity 

and the increasing impossibility of ignoring major contributions from outside the traditional 

Western sphere. 

Gender representation in Nobel Prizes has improved modestly in the 21st century, though 

significant disparities persist. Approximately 25 women have received science Nobel Prizes 

between 2001 and 2024, representing about 8-10% of laureates compared to less than 3% in the 

20th century. This improvement, while meaningful, still falls far short of representing women's 

actual contributions to contemporary science. Frances Arnold received the Chemistry Prize in 2018 

for her pioneering work on directed evolution of enzymes, a technique now fundamental to 

biotechnology. Emmanuelle Charpentier and Jennifer Doudna shared the Chemistry Prize in 2020 

for developing CRISPR-Cas9 gene editing technology, one of the most rapidly recognized Nobel-



[11] 

 

worthy discoveries in history. Andrea Ghez received the Physics Prize in 2020 for her work on 

supermassive black holes, Carolyn Bertozzi won Chemistry in 2022 for click chemistry and 

bioorthogonal chemistry, Anne L'Huillier received Physics in 2023 for attosecond physics, and 

Katalin Karikó and Drew Weissman shared Physiology or Medicine in 2023 for their foundational 

work on mRNA vaccine technology that proved crucial during the COVID-19 pandemic. 

Recent Nobel Prizes have increasingly acknowledged work addressing pressing global challenges, 

demonstrating some evolution in how scientific importance is evaluated. Syukuro Manabe and 

Klaus Hasselmann received the Physics Prize in 2021 for their foundational contributions to 

climate science and modeling Earth's climate system, recognizing the urgent importance of 

understanding climate change. The 2019 Economics Prize awarded to Abhijit Banerjee, Esther 

Duflo, and Michael Kremer for their experimental approach to alleviating global poverty showed 

recognition extending to practical applications of science for human welfare. These awards 

reflected growing acceptance that scientific importance should be measured not only by 

intellectual elegance but also by relevance to humanity's most pressing challenges. 

Despite these positive developments, the Nobel Prize system faces persistent structural limitations 

that have become increasingly problematic in the 21st century. The three-laureate maximum, 

established when scientific research was typically conducted by individuals or small teams, has 

become increasingly inadequate as research becomes more collaborative. Major discoveries like 

CRISPR Gene Editing, Gravitational Wave Detection, and the Higgs Boson involved hundreds of 

scientists working in large collaborations, making it nearly impossible to fairly recognize all key 

contributors. The prohibition on posthumous awards means many deserving scientists die before 

receiving recognition, particularly given the increasing lag between discovery and award. The rigid 

disciplinary categories struggle to accommodate genuinely interdisciplinary work that doesn't fit 
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neatly into Physics, Chemistry, or Physiology or Medicine (Heinze, 2009). The recognition lag 

has continued to increase, with the average delay now exceeding 25-30 years, meaning many 

scientists die before recognition and the awards often celebrate historical rather than contemporary 

achievements. 

1.3.2 Part II: Major Scientific Awards Beyond Nobel Prizes 

1.3.2a Established 20th Century Awards 

The Fields Medal, established in 1936, occupies a unique position as Mathematics' highest honor 

since Mathematics was excluded from the Nobel Prizes. Awarded quadrennially to 

Mathematicians under 40 years of age, the Fields Medal reflects a philosophy that mathematical 

creativity peaks early and should be recognized during active research careers rather than as 

lifetime achievement. Throughout the 20th century, Fields Medal recipients were predominantly 

Western males, with the first non-Western recipient being Japan's Kunihiko Kodaira in 1954. The 

21st century has seen increased diversity, with the most significant milestone being Maryam 

Mirzakhani becoming the first woman recipient in 2014 for her work on the dynamics and 

geometry of Riemann surfaces. Her tragically early death in 2017 at age 40 highlighted both the 

significance of her achievement and the ongoing challenges women face in Mathematics (Borjas, 

2015). 

The Turing Award, established in 1966 by the Association for Computing Machinery, emerged as 

computing's equivalent to the Nobel Prize. Named after Alan Turing, the pioneering British 

mathematician and computer scientist, the award recognizes contributions of lasting importance 

to computing. Throughout the late 20th century, it honored foundational figures who created the 

theoretical and practical foundations of modern computing, from programming language designers 

to algorithm developers to database pioneers. In the 21st century, the Turing Award has expanded 
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its scope to include machine learning pioneers, reflecting computing's evolution from a specialized 

technical field to a discipline reshaping virtually every aspect of human society. The 2018 award 

to Geoffrey Hinton, Yann LeCun, and Yoshua Bengio for their work on deep learning exemplified 

this shift, recognizing research that has enabled everything from voice recognition to autonomous 

vehicles to medical diagnosis (Hanson, 2017). 

The Lasker Awards, established in 1945 by Albert and Mary Lasker, have earned the nickname 

"America's Nobels" for their focus on biomedical research and their strong track record as 

predictors of eventual Nobel recognition. The Lasker Awards have proven more agile than the 

Nobel Prize in recognizing emerging fields and can honor both basic research and clinical 

applications. Many Lasker laureates subsequently receive Nobel Prizes, though the Lasker 

Foundation has also recognized important work that never received Nobel recognition, filling gaps 

in the Nobel system. The awards encompass Basic Medical Research, Clinical Medical Research, 

and a Special Achievement Award in Medical Science, allowing for recognition of diverse 

contributions from fundamental discoveries to practical clinical innovations to science advocacy 

and administration (Marks, 1989). 

The Wolf Prize, established in 1978 by the Wolf Foundation in Israel, provides recognition across 

multiple disciplines including Agriculture, Chemistry, Mathematics, Medicine, Physics, and Arts. 

With a significant cash award comparable to the Nobel Prize, the Wolf Prize has recognized 

scientists from a broader geographic base than the Nobel, including substantial representation from 

Israeli scientists and researchers from countries underrepresented in Nobel recognition. The Wolf 

Prize has sometimes honored controversial or politically significant figures, reflecting its founder's 

vision of promoting international cooperation and peace through scientific recognition (Kaplan, 

2007). 
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The Japan Prize, first awarded in 1985 by the Science and Technology Foundation of Japan, 

reflects Japan's emergence as a scientific power and its desire to contribute to international 

scientific recognition. The prize emphasizes contributions to peace and prosperity of mankind, 

often recognizing practical applications and technological innovations rather than purely 

theoretical work. The Japan Prize has shown strong representation from Asian scientists while 

maintaining international scope, and its categories adapt to recognize emerging fields rather than 

remaining fixed, allowing it to honor contributions in areas like information and communication 

technology, environmental science, and biotechnology that might not fit traditional award 

categories (Kaplan, 2007). 

1.3.2b The 21st Century Award Proliferation 

The 21st century witnessed an extraordinary explosion of major scientific prizes, largely funded by 

technology entrepreneurs who accumulated unprecedented wealth and sought to use it to recognize 

and promote scientific achievement. This proliferation has fundamentally altered the landscape of 

scientific recognition, challenging the Nobel Prize's monopoly while raising questions about the 

purpose and impact of large monetary awards. The emergence of multiple prestigious prizes has 

created a more complex ecosystem where scientists may receive recognition through various 

pathways and where different awards emphasize different values; from pure intellectual 

achievement to practical application to addressing global challenges. 

The Breakthrough Prizes, established in 2012, represent perhaps the most significant development 

in 21st-century scientific awards. Founded by technology billionaires including Sergey Brin, Anne 

Wojcicki, Jack Ma, Yuri Milner, Mark Zuckerberg, and Priscilla Chan, the Breakthrough Prizes 

explicitly aim to celebrate scientists as celebrities and increase public visibility of scientific 

achievement. Each prize carries a monetary value of $3 million, substantially larger than the Nobel 
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Prize's approximately $1 million, making them the most lucrative academic prizes in the world. 

The prizes are awarded in three categories: Fundamental Physics, Life Sciences, and Mathematics, 

with multiple awards possible in Life Sciences each year. 

The Breakthrough Prize ceremony represents a radical departure from traditional scientific 

recognition, featuring a glamorous Hollywood-style event that has been dubbed the "Oscars of 

Science." Celebrity presenters, elaborate productions, and extensive media coverage aim to 

generate public excitement about scientific achievement comparable to entertainment industry 

awards. This approach reflects the founders' belief that scientists deserve celebrity status and 

public recognition comparable to athletes and entertainers, and that increasing the visibility and 

prestige of science will encourage young people to pursue scientific careers. Notable recipients 

have included Stephen Hawking who received a Special Breakthrough Prize in Fundamental 

Physics in 2013, CRISPR pioneers Emmanuelle Charpentier and Jennifer Doudna before they 

received the Nobel Prize, multiple cancer immunotherapy researchers whose work has transformed 

oncology, quantum information theorists whose work underpins quantum computing, and 

developmental biologists unraveling how complex organisms emerge from single cells (Fochler, 

2016). 

The impact of the Breakthrough Prizes extends beyond the individual recipients. They have 

energized scientific recognition particularly for younger researchers, created new pathways to 

public prominence for scientists who might otherwise remain known only within their specialized 

communities, and demonstrated that alternative models of scientific recognition can coexist with 

and complement traditional awards. The large monetary value has also sparked debates about 

whether such sums actually incentivize scientific research or whether they primarily reward work 
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that would have been conducted regardless, with critics arguing the money might be better spent 

on research grants for emerging scientists rather than rewarding established figures. 

The Tang Prize, established in 2012 by Taiwanese entrepreneur Samuel Yin, takes a different 

approach by explicitly addressing global challenges through its category structure. The four 

categories i.e. Sustainable Development, Biopharmaceutical Science, Sinology, and Rule of Law 

reflect a philosophy that scientific achievement should be measured partly by its contribution to 

solving pressing human problems. Each prize carries an award of NT$50 million, approximately 

$1.5 million, plus an additional research grant, emphasizing continued work rather than purely 

recognizing past achievement. The Tang Prize's emphasis on practical benefit to humanity and 

cross-cultural understanding distinguishes it from prizes focused purely on intellectual 

achievement. Recipients have included climate scientists working on understanding and mitigating 

climate change, agricultural researchers developing crops to feed growing populations sustainably, 

and public health innovators developing interventions for neglected diseases. 

The Kavli Prizes, established in 2005 (The first prize awarded in 2008) through the Fred Kavli 

Foundation in partnership with the Norwegian Academy of Science and Letters and the Norwegian 

Ministry of Education and Research, specifically target emerging interdisciplinary fields not well-

covered by traditional prizes. The three categories i.e. Astrophysics, Nanoscience, and 

Neuroscience represent fields that have exploded in importance during the late 20th and early 21st 

centuries but don't fit neatly into traditional Nobel categories (Heinze, 2009). Astrophysics spans 

Physics and Astronomy, Nanoscience bridges Physics, Chemistry, and Materials science and 

Neuroscience combines Biology, Chemistry, Physics, and increasingly computational approaches. 

By creating dedicated prizes for these interdisciplinary areas, the Kavli Prizes have provided 
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crucial recognition for work that might otherwise fall between the cracks of traditional discipline-

based awards. 

Finland's Millennium Technology Prize, established in 2002 (The first prize awarded in 2004), 

focuses specifically on technological innovations that improve quality of life, reflecting a 

philosophy that practical applications deserve recognition alongside fundamental discoveries. The 

prize has recognized transformative technological contributions including Tim Berners-Lee for 

inventing the World Wide Web, which has revolutionized human communication and information 

access; Shinya Yamanaka for developing induced pluripotent stem cells, which have transformed 

regenerative medicine research; and Frances Arnold for directed evolution of enzymes, which has 

enabled cleaner industrial processes and new pharmaceutical developments. The Millennium 

Technology Prize's emphasis on demonstrable practical impact reflects a Nordic tradition of 

valuing applied science and engineering alongside pure research. 

The L'Oréal-UNESCO For Women in Science Awards, established in 1998, specifically addresses 

the persistent gender disparity in scientific recognition and careers. The program includes 

International Awards for five women scientists, one from each continent, as well as national and 

regional fellowships for young women researchers. Since its establishment, the program has 

supported over 3,900 women scientists from more than 110 countries, providing not only 

recognition but also crucial career support and networking opportunities. The program's impact 

extends beyond individual recipients, as several have subsequently won Nobel Prizes, validating 

the program's ability to identify excellence. More broadly, the program has raised awareness of 

women's contributions to science and the barriers they face, contributing to broader efforts to 

achieve gender equity in scientific careers (Lincoln, 2012). 
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The Templeton Prize, established in 1972 (The first prize awarded in 1973), initially focused 

primarily on religion but has increasingly recognized scientists exploring fundamental questions 

about the nature of reality, consciousness, and humanity's place in the universe. With a monetary 

value larger than the Nobel Prize, the Templeton Prize has been awarded to prominent scientists 

including Freeman Dyson, Martin Rees, and Jane Goodall. However, the prize remains 

controversial among some scientists due to its religious connections and its focus on questions at 

the boundary between science and philosophy or theology. Some argue it provides valuable 

recognition for scientists willing to engage with profound questions beyond narrow technical 

domains, while others worry it blurs important boundaries between scientific inquiry and religious 

or philosophical speculation (Bains, 2011). 

1.3.2c National and Regional Award Systems 

China's rising award system represents one of the most significant developments in 21st century 

scientific recognition, reflecting the country's determination to become a scientific superpower. 

The State Preeminent Science and Technology Award, China's highest scientific honor, carries an 

award of 5 million yuan and is presented directly by the President of China, emphasizing the 

political importance attached to scientific achievement. The National Natural Science Award 

operates at multiple grades, recognizing various levels of contribution from groundbreaking 

discoveries to important incremental advances. This comprehensive system serves multiple 

purposes: incentivizing innovation, retaining scientific talent who might otherwise emigrate to 

opportunities in the West, and signaling to the world that China takes scientific excellence 

seriously. 

China's award system has grown in prestige as the country's scientific output has expanded 

dramatically, with China now producing more scientific publications than any other country in 
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many fields. The integration of awards into a broader system of career advancement, funding 

allocation, and social prestige reflects a coordinated approach to building scientific capacity. 

However, the system has also faced criticism for potential bias toward applied research with clear 

commercial or strategic value over curiosity-driven fundamental research, and for occasional 

instances of fraud or inflated claims among award nominees, prompting reforms to strengthen 

integrity (Resnik, 2010). 

The European Research Council Grants, while technically grants rather than awards, have become 

prestigious markers of scientific excellence that function similarly to major prizes. The ERC offers 

Starting Grants for early-career researchers, Consolidator Grants for mid-career scientists, and 

Advanced Grants for established leaders, providing substantial funding and immense prestige. 

Winning an ERC grant has become a major career milestone, often leading to promotions, 

enhanced institutional support, and increased ability to attract collaborators and students. The 

competitive success rates, typically around 10-15%, mean that ERC grants signal membership in 

the scientific elite. Unlike traditional prizes that recognize past achievement, ERC grants enable 

future research, representing a recognition model that supports active research rather than simply 

honoring completed work. 

National academy memberships remain highly valued forms of recognition throughout the 21st 

century, though their role has evolved as other forms of prestige have emerged. Election to 

prestigious academies such as the Royal Society in the United Kingdom, the National Academy 

of Sciences in the United States, the French Academy of Sciences, the Chinese Academy of 

Sciences, and the Max Planck Society in Germany continues to represent recognition by one's 

peers and provides platforms for scientific leadership and policy advice. The 21st century has seen 

these institutions expand their international reach through foreign memberships while maintaining 
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selectivity to preserve prestige. National academies have also increasingly taken on roles in science 

communication, policy advising, and international scientific diplomacy, making membership not 

just an honor but also a responsibility to contribute to broader scientific and societal goals (Sadeh, 

2020). 

1.3.3 Part III: Discipline-Specific Awards - Comparative Analysis 

1.3.3a Physics Awards Evolution 

Physics awards in the 20th century were dominated almost entirely by the Nobel Prize, which set 

research agendas and defined what counted as important Physics. The focus remained primarily 

on Fundamental Particles, Quantum Mechanics, and Cosmology with recognition going to 

individuals or small teams who made conceptual breakthroughs. The Nobel Prize in Physics 

became so central to the field's identity that entire research programs were sometimes oriented 

toward "Nobel-worthy" problems, and careers could be made or broken by proximity to recognized 

discoveries. 

The 21st century has brought significant developments in physics recognition beyond the Nobel 

prize. The Breakthrough Prize in Fundamental Physics has recognized broader contributions and 

has been willing to honor work more quickly than the Nobel committee. Perhaps most 

significantly, the Special Breakthrough Prize awarded to the Event Horizon Telescope team in 

2020 represented a radical innovation in recognition, with the $3 million prize shared among 347 

scientists who contributed to capturing the first image of a black hole (Doeleman, 2019). This 

collective recognition acknowledged that modern experimental physics increasingly requires large 

collaborations where singling out a few leaders fails to capture the genuinely collective nature of 

achievement. 
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The evolution of Physics awards reflects growing recognition of experimental teams versus only 

theoretical work, as the Nobel Prize historically favored theorists over experimentalists. Major 21st 

century recognized discoveries have illustrated both continuity and change in what Physics values. 

The 2011 Nobel Prize for the discovery of the accelerating expansion of the universe honored both 

theoretical insight and careful observational work. The 2013 Nobel Prize for the Higgs boson 

recognized theorists Peter Higgs and François Englert while the thousands of CERN 

experimentalists who actually detected the particle received collective acknowledgment but not 

formal Nobel recognition, highlighting the ongoing tension between individual recognition and 

collaborative reality. The 2017 Nobel Prize for gravitational wave detection went to three leaders 

of the LIGO collaboration despite over 1,000 scientists contributing to the discovery (The Nobel 

Prize in Physics, 2017). The 2022 Nobel Prize for quantum entanglement experiments recognized 

work fundamental to the emerging field of quantum information science and quantum computing, 

showing the Nobel committee's attention to emerging areas with technological potential. 

1.3.3b Life Sciences and Medicine Awards 

The Life sciences and Medicine have experienced perhaps the most dramatic proliferation of major 

awards in the 21st century, reflecting both the field's explosive growth and its increasing 

commercial and health importance. In the 20th century, the Nobel Prize in Physiology or Medicine 

was preeminent, with the Lasker Awards serving as a reliable predictor of eventual Nobel 

recognition and the Gairdner Foundation International Award emerging as another significant 

honor. This relatively simple hierarchy provided clear signals about what work mattered most. 

The 21st century has brought an explosion of Life sciences awards. The Breakthrough Prize in Life 

Sciences awards multiple prizes annually, recognizing a broader range of contributions than the 

single Nobel Prize. The Warren Alpert Foundation Prize, established by Warren Alpert in 1987 
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but gaining prominence in the 21st century, focuses on clinical applications. The Albany Medical 

Center Prize, one of the largest medical prizes in the United States, recognizes contributions to 

improving healthcare. The Keio Medical Science Prize from Japan provides international 

recognition from an Asian perspective. The Tang Prize in Biopharmaceutical Science focuses on 

practical health applications. The Gruber Prize in Neuroscience (awarded from 2004-2020) 

recognized the growing importance of brain research before being discontinued due to financial 

constraints faced by the Gruber Foundation (Hood, 2012). 

Recognition trends in the life sciences reflect the field's evolution and its increasing practical 

importance. Immunotherapy and cancer research have been heavily awarded across multiple prize 

systems, with pioneers like James Allison and Tasuku Honjo receiving numerous awards 

culminating in the 2018 Nobel Prize for their work on checkpoint inhibitors that unleashed the 

immune system against cancer. Genomics and gene editing have received multiple recognitions, 

with CRISPR pioneers Emmanuelle Charpentier and Jennifer Doudna receiving the Breakthrough 

Prize, Wolf Prize, and Nobel Prize within a few years. Neuroscience has emerged as a major focus, 

with increasing awards recognizing work on brain structure, function, and disease. Structural 

biology and protein folding, culminating in the 2024 Nobel Prize recognizing AlphaFold's 

revolutionary prediction of protein structures, has shown how computational approaches are 

transforming biological research. The mRNA technology underlying COVID-19 vaccines received 

remarkably rapid recognition, with Katalin Karikó and Drew Weissman progressing from 

obscurity to Nobel Prize in 2023, illustrating how urgent practical importance can accelerate 

recognition. 

Notable multi-award winners have become increasingly common as multiple prize systems 

recognize the same transformative contributions. Scientists increasingly receive multiple major 
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prizes as their work is recognized across different award systems with different timescales and 

selection criteria. Jennifer Doudna and Emmanuelle Charpentier's trajectory from the 

Breakthrough Prize through the Wolf Prize to the Nobel Prize for CRISPR technology illustrated 

this pattern. Shinya Yamanaka received multiple awards including the Nobel Prize in 2012 for 

discovering induced pluripotent stem cells, which allow adult cells to be reprogrammed into stem 

cell-like states with enormous implications for regenerative medicine. James Allison and Tasuku 

Honjo similarly received multiple awards culminating in the Nobel Prize for cancer 

immunotherapy, demonstrating how transformative work attracts recognition across multiple 

systems (Gupta, 2020).  

1.3.3c Chemistry Awards Landscape 

Chemistry awards in the 20th century were dominated by the Nobel Prize, with the Wolf Prize 

emerging late in the century as a secondary recognition. The Nobel Prize in Chemistry proved 

remarkably flexible in recognizing work at the boundaries of chemistry with physics and biology, 

sometimes sparking controversy about what properly constituted chemistry versus other 

disciplines. The 21st century has seen some diversification with the Breakthrough Prize 

occasionally awarded for chemistry-related work through special prizes, though chemistry lacks 

the dedicated Breakthrough Prize category that physics and life sciences enjoy. 

Major chemistry awards include the Priestley Medal from the American Chemical Society, the 

longest-running award in chemistry; the Tetrahedron Prize for creativity in organic chemistry; and 

the Arthur C. Cope Award recognizing outstanding achievement in organic chemistry. However, 

these awards remain significantly less prominent than Nobel recognition, and chemistry has not 

experienced the same proliferation of high-profile, well-funded prizes as physics and life sciences. 
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Recognition patterns in chemistry reveal the field's evolution toward increasingly biological 

applications. The Nobel Prize in Chemistry has increasingly honored Biochemistry, Chemical 

Biology, and work at the Chemistry-Biology interface, with some observers suggesting it has 

become almost a second Nobel Prize in Biology (National Research Council, 2003). Materials 

science and Nanotechnology have received growing recognition, reflecting Chemistry's crucial 

role in developing new materials with designed properties. Green chemistry has gained recognition 

as environmental concerns have grown, with awards increasingly honoring work that reduces 

hazardous substances and improves efficiency. Catalysis and synthesis methodology continue to 

receive recognition for enabling the creation of complex molecules for pharmaceuticals and other 

applications. The 2022 Nobel Prize in Chemistry for Click Chemistry and Bioorthogonal 

Chemistry, awarded to Carolyn Bertozzi, Morten Meldal, and Barry Sharpless (his second 

Chemistry Nobel), exemplified recognition of elegant methodology with broad applications across 

Chemistry and Biology. 

1.3.3d Mathematics Awards 

Mathematics uniquely lacks a Nobel Prize, leading to a more diverse recognition system than fields 

with Nobel Prize dominance. The reasons for mathematics' exclusion from the Nobel Prizes remain 

somewhat mysterious, with various theories including Nobel's personal animosity toward 

mathematicians or his view that mathematics lacked the direct benefit to humanity he sought to 

reward. Regardless of the reason, this exclusion has shaped mathematics awards throughout both 

the 20th and 21st centuries (Gårding, 1985). 

The Fields Medal, established in 1936 and first awarded in 1936, became mathematics' most 

prestigious award despite being awarded only quadrennially and carrying an age restriction 

limiting recipients to those under 40 years old. The Fields Medal embodies a philosophy that 
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mathematical creativity peaks early and should be recognized during active research careers. The 

age limit has sparked ongoing debate about whether it inappropriately excludes worthy 

mathematicians who make important contributions later in their careers or whether it successfully 

identifies and encourages emerging talent. Throughout the 20th century, Fields Medal recipients 

were predominantly Western males, with the first woman recipient, Maryam Mirzakhani, not 

coming until 2014 for her work on the dynamics and geometry of Riemann surfaces and their 

moduli spaces. Her tragically early death from cancer in 2017 at age 40 made her both a trailblazer 

and a symbol of promise unfulfilled. 

The Abel Prize, established in 2003 by the Norwegian Government, partially addressed the Nobel 

gap by recognizing lifetime achievement in mathematics without age restrictions. Named after 

Norwegian mathematician Niels Henrik Abel, the prize carries substantial monetary value 

comparable to the Nobel Prize and has quickly gained prestige. Recipients have included 

mathematical giants such as John Nash, whose work in game theory earned him both the Abel 

Prize in 2015 and the Economics Nobel in 1994, and Andrew Wiles, who received the Abel Prize 

in 2016 for his proof of Fermat's Last Theorem, one of mathematics' most famous problems. Karen 

Uhlenbeck became the first woman Abel Prize recipient in 2019 for her work on geometric analysis 

and gauge theory. The famous case of Grigori Perelman, who declined the Fields Medal in 2006 

after proving the Poincaré conjecture, highlighted tensions between mathematical achievement 

and the recognition system, with Perelman objecting to both the competitive nature of awards and 

perceived unfairness in how credit was allocated. 

The Wolf Prize in Mathematics, established in 1978, and the Breakthrough Prize in Mathematics, 

established in 2014, have further diversified mathematical recognition. The Breakthrough Prize 

brought Silicon Valley-style celebration to Mathematics, with significant monetary value and 
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public ceremony. Comparative analysis across mathematical awards shows generally less 

geographic concentration than science Nobel Prizes, with strong European representation 

alongside growing Asian presence, particularly from China, India, Japan, and Korea as these 

countries have developed mathematical capacity. The multiple prestigious prizes in Mathematics 

have created a more distributed recognition system than in Nobel-dominated fields, though the 

Fields Medal retains special prestige, particularly for early-career recognition. 

1.3.3e Computer Science and Technology 

Computer science and technology awards reflect the field's relatively recent emergence and its 

explosive impact on society (Giangrande, 2008). In the 20th century, the Turing Award established 

dominance from its founding in 1966, with IEEE Medals providing additional recognition for 

engineering contributions. The Turing Award recognized foundational figures who created the 

theoretical and practical foundations of modern computing, from programming language designers 

to algorithm developers to pioneers of artificial intelligence and computer architecture. 

The 21st century has brought expanded recognition as computing's importance has grown. The 

Breakthrough Prize in Fundamental Physics has increasingly included quantum information 

theory, recognizing the convergence of physics and computing in quantum computing research. 

The Abel Prize has increasingly been awarded for contributions connecting mathematics and 

computing, such as the 2021 prize to László Lovász and Avi Wigderson for their work on 

theoretical computer science and mathematics. The Gordon Bell Prize for high-performance 

computing recognizes achievements in applying parallel computing to scientific problems. The 

Japan Prize frequently recognizes computing advances, and the Millennium Technology Prize 

often honors practical computing innovations that have transformed daily life. 
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Recognition trends in computer science reflect the field's rapid evolution and its penetration into 

virtually every aspect of modern life. Artificial intelligence and machine learning pioneers have 

received major recognition, with Geoffrey Hinton, Yann LeCun, and Yoshua Bengio sharing the 

2018 Turing Award for their work on deep learning that has enabled breakthroughs from image 

recognition to natural language processing. Internet and web pioneers have been recognized across 

multiple award systems, with Tim Berners-Lee receiving numerous awards including the 

Millennium Technology Prize for inventing the World Wide Web. Cryptography and 

cybersecurity work have gained recognition as digital security has become critical to economic 

and national security. Algorithm development continues to receive recognition for fundamental 

contributions that enable efficient computation across all applications. Quantum computing has 

emerged as a major focus, with recognition flowing to both theoretical foundations and 

experimental implementations of quantum computers that promise to revolutionize certain types 

of computation. 

1.4 Notable Scientific Organizations, Societies and Research Institutions 

Sprang Up Around the World During 20th and 21st Centuries: A Study  

Throughout the 20th and 21st centuries, the scientific landscape witnessed an unprecedented 

proliferation of specialized organizations across major disciplines. In physics, institutions like 

CERN (European Organization for Nuclear Research, established 1954) revolutionized particle 

physics through international collaboration, while the American Physical Society (founded 1899, 

expanded significantly post-WWII) became the world's largest physics organization. Chemistry 

saw the International Union of Pure and Applied Chemistry (IUPAC, 1919) standardize 

nomenclature globally, alongside the American Chemical Society's exponential growth into over 

150,000 members. The Royal Society of Chemistry in the UK similarly expanded its influence 

throughout the century. In physiology and medicine, the field experienced perhaps the most 
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dramatic organizational growth: The World Health Organization (1948) emerged as a global health 

authority, while specialized bodies like the American Physiological Society and national medical 

research councils proliferated worldwide. Research institutions also flourished distinctly across 

fields—physics favored large-scale collaborative facilities requiring massive infrastructure (like 

Fermilab and SLAC), chemistry developed more distributed networks of university-based 

laboratories and industrial research centers, while medical research institutions often integrated 

clinical practice with basic science through entities like the National Institutes of Health (1930, 

expanded 1948) and the Pasteur Institute network. This organizational evolution reflected each 

discipline's unique needs: physics' demand for expensive equipment fostered international 

cooperation, chemistry's broad industrial applications encouraged professional standardization, 

and medicine's direct human impact necessitated both regulatory bodies and ethics-focused 

institutions that bridged research and healthcare policy.



[2
9
] 

 

T
a
b

le
 1

.1
 L

is
t 

o
f 

N
o
ta

b
le

 S
ci

en
ti

fi
c 

O
rg

a
n

iz
a

ti
o

n
s,

 S
o

c
ie

ti
es

 a
n

d
 R

es
ea

rc
h

 I
n

st
it

u
ti

o
n

s 
S

p
ra

n
g
 U

p
 A

ro
u

n
d

 t
h

e 
W

o
rl

d
 D

u
ri

n
g
 2

0
th

 

a
n

d
 2

1
st
 C

en
tu

ri
es

  

T
ab

le
 1

.1
 d

es
cr

ib
es

 n
o
ta

b
le

 s
ci

en
ti

fi
c 

o
rg

an
iz

at
io

n
s,

 s
ci

en
ti

fi
c 

so
ci

et
ie

s 
an

d
 r

es
ea

rc
h
 i

n
st

it
u
ti

o
n
s 

sp
ra

n
g
 u

p
 a

ro
u
n
d
 t

h
e 

w
o
rl

d
 d

u
ri

n
g
 2

0
th

 a
n
d
 2

1
st
 

ce
n
tu

ri
es

 w
h
ic

h
 a

re
 l

is
te

d
 b

el
o
w

 -
  

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

N
o

b
el

 F
o

u
n
d

at
io

n
 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

0
1
 

S
to

ck
h
o

lm
, 

S
w

ed
e
n

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
A

d
m

in
is

te
rs

 N
o

b
el

 P
ri

ze
s 

in
 P

h
y
si

cs
, 

C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 o

r 
M

ed
ic

in
e,

 

L
it

er
at

u
re

 &
 P

ea
ce

 

A
ct

iv
e
 

R
o

ck
e
fe

ll
er

 I
n
st

it
u
te

 

fo
r 

M
ed

ic
al

 

R
es

ea
rc

h
 (

n
o

w
 

R
o

ck
e
fe

ll
er

 

U
n
iv

er
si

ty
) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

0
1
 

N
e
w

 Y
o

rk
, 

U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

B
io

m
ed

ic
al

 

R
es

ea
rc

h
 I

n
st

it
u
te

 

B
io

m
ed

ic
al

 r
es

ea
rc

h
, 

p
h

y
si

o
lo

g
y
, 

m
o

le
cu

la
r 

b
io

lo
g

y
 

A
ct

iv
e
 

C
ar

n
e
g
ie

 I
n
st

it
u
ti

o
n
 

fo
r 

S
ci

en
ce

 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

0
2
 

W
as

h
in

g
to

n
, 

D
.C

.,
 

U
S

A
 

N
o

n
-g

o
v
er

n
m

en
ta

l 
F

u
n
d

in
g
 a

n
d

 p
er

fo
rm

in
g
 s

ci
e
n

ti
fi

c 

re
se

ar
ch

 i
n
 v

ar
io

u
s 

fi
el

d
s 

A
ct

iv
e
 

E
le

ct
ro

ch
e
m

ic
al

 

S
o

ci
et

y
 

C
h
e
m

is
tr

y
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

0
2
 

P
en

n
in

g
to

n
, 

N
e
w

 

Je
rs

ey
, 

U
S

A
 

N
o

n
-g

o
v
er

n
m

en
ta

l 
A

d
v
an

ci
n

g
 e

le
ct

ro
ch

e
m

ic
al

 a
n

d
 s

o
li

d
-

st
at

e 
sc

ie
n
ce

 a
n
d

 t
ec

h
n
o

lo
g

y
 

A
ct

iv
e
 

Ja
p

an
es

e 
A

ss
o

ci
at

io
n
 

o
f 

M
ed

ic
al

 S
ci

en
ce

s 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

A
si

a
 

1
9

0
2
 

T
o

k
y
o

, 
Ja

p
an

 
N

o
n
-g

o
v
er

n
m

en
ta

l 
P

ro
m

o
ti

n
g
 m

ed
ic

al
 r

es
ea

rc
h
 a

n
d

 

co
ll

ab
o

ra
ti

o
n

 

A
ct

iv
e
 

A
m

er
ic

a
n
 S

o
ci

et
y
 o

f 

N
at

u
ra

li
st

s 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

0
3
 

U
S

A
 

N
o

n
-g

o
v
er

n
m

en
ta

l 
P

ro
m

o
ti

n
g
 t

h
e 

st
u
d

y
 o

f 
b

io
lo

g
y
 a

n
d

 

n
at

u
ra

l 
sc

ie
n
ce

s 

A
ct

iv
e
 

S
er

v
ic

io
 G

eo
ló

g
ic

o
 

M
in

er
o

 

C
h
e
m

is
tr

y
 

S
o

u
th

 

A
m

er
ic

a
 

1
9

0
4
 

B
u
en

o
s 

A
ir

es
, 

A
rg

en
ti

n
a
 

G
o

v
er

n
m

en
ta

l 
G

eo
lo

g
ic

al
 a

n
d

 m
in

in
g
 r

es
ea

rc
h

 
A

ct
iv

e
 

In
d

ia
n
 A

g
ri

cu
lt

u
ra

l 

R
es

ea
rc

h
 I

n
st

it
u
te

 

(I
A

R
I)

 

C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 

o
r 

M
ed

ic
in

e 

A
si

a
 

1
9

0
5
 

P
u
sa

, 
B

ih
ar

 (
n
o

w
 

N
e
w

 D
e
lh

i,
 I

n
d

ia
) 

G
o

v
er

n
m

en
ta

l 
A

g
ri

cu
lt

u
ra

l 
re

se
ar

c
h
, 

ed
u
ca

ti
o

n
, 

an
d

 

ex
te

n
si

o
n

 

A
ct

iv
e
 

A
m

er
ic

a
n
 T

h
o

ra
ci

c 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

0
5
 

N
e
w

 Y
o

rk
, 

U
S

A
 

N
o

n
-g

o
v
er

n
m

en
ta

l 
A

d
v
an

ci
n

g
 c

ar
e 

fo
r 

p
u
lm

o
n
ar

y
 

d
is

ea
se

s 
a
n
d

 c
ri

ti
ca

l 
il

ln
e
ss

e
s 

A
ct

iv
e
 

A
m

er
ic

a
n
 S

o
ci

et
y
 

fo
r 

B
io

ch
e
m

is
tr

y
 a

n
d

 

M
o

le
cu

la
r 

B
io

lo
g

y
 

C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 

o
r 

M
ed

ic
in

e 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

0
6
 

B
et

h
es

d
a,

 M
ar

y
la

n
d

, 

U
S

A
 

N
o

n
-g

o
v
er

n
m

en
ta

l 
A

d
v
an

ci
n

g
 r

es
ea

rc
h
 i

n
 b

io
ch

e
m

is
tr

y
 

an
d

 m
o

le
cu

la
r 

b
io

lo
g

y
 

A
ct

iv
e
 



[3
0
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

P
at

h
o

lo
g
ic

al
 S

o
ci

et
y

 
P

h
y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

0
6
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

N
o

n
-g

o
v
er

n
m

en
ta

l 
P

ro
m

o
ti

n
g
 r

es
ea

rc
h
 a

n
d

 e
d

u
ca

ti
o

n
 i

n
 

p
at

h
o

lo
g

y
 

A
ct

iv
e
 

S
ei

sm
o

lo
g
ic

al
 

S
o

ci
et

y
 o

f 
A

m
er

ic
a
 

P
h

y
si

c
s 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

0
6
 

A
lb

a
n

y
, 

C
al

if
o

rn
ia

, 

U
S

A
 

N
o

n
-g

o
v
er

n
m

en
ta

l 
A

d
v
an

ci
n

g
 t

h
e 

st
u
d

y
 o

f 
ea

rt
h
q

u
ak

e
s 

an
d

 s
ei

sm
o

lo
g

y
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 

R
ad

io
te

le
g
ra

p
h
 

U
n
io

n
 

P
h

y
si

c
s 

G
lo

b
al

 
1

9
0

6
 

B
er

li
n
, 

G
er

m
an

y
 

In
te

rg
o

v
er

n
m

en
ta

l 
S

ta
n
d

ar
d

iz
at

io
n
 o

f 
R

ad
io

te
le

g
ra

p
h

y
 

M
er

g
ed

 i
n
to

 

IT
U

 

A
m

er
ic

a
n
 S

o
ci

et
y
 o

f 

A
g
ro

n
o

m
y

 

C
h
e
m

is
tr

y
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

0
7
 

M
ad

is
o

n
, 

W
is

co
n
si

n
, 

U
S

A
 

N
o

n
-g

o
v
er

n
m

en
ta

l 
A

d
v
an

ci
n

g
 t

h
e 

sc
ie

n
ce

 a
n
d

 p
ra

ct
ic

e 
o

f 

ag
ro

n
o

m
y

 

A
ct

iv
e
 

L
it

h
u
an

ia
n
 S

ci
e
n
ti

fi
c 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

0
7
 

V
il

n
iu

s,
 L

it
h

u
an

ia
 

N
o

n
-g

o
v
er

n
m

en
ta

l 
E

n
co

u
ra

g
in

g
 s

ci
e
n
ti

fi
c 

re
se

ar
c
h
 a

n
d

 

co
ll

ab
o

ra
ti

o
n

 

A
ct

iv
e
 

W
ar

sa
w

 S
ci

e
n
ti

fi
c 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e,
 C

h
e
m

is
tr

y
 

E
u
ro

p
e 

1
9

0
7
 

W
ar

sa
w

, 
P

o
la

n
d

 
N

o
n
-g

o
v
er

n
m

en
ta

l 
S

u
p

p
o

rt
in

g
 s

ci
e
n
ti

fi
c 

re
se

ar
ch

 a
n
d

 

p
u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

F
in

n
is

h
 A

ca
d

e
m

y
 o

f 

S
ci

en
ce

 a
n
d

 L
et

te
rs

 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

0
8
 

H
el

si
n
k
i,

 F
in

la
n
d

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
 P
ro

m
o

ti
n

g
 s

ci
e
n
ti

fi
c 

re
se

ar
c
h
 a

n
d

 

co
ll

ab
o

ra
ti

o
n

 

 A
ct

iv
e
 

N
et

h
er

la
n
d

s 

M
y
co

lo
g
ic

al
 S

o
ci

et
y

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

0
8
 

N
et

h
er

la
n
d

s 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
 R

es
ea

rc
h
 a

n
d

 s
tu

d
y
 o

f 
F

u
n
g

i 

 A
ct

iv
e
 

In
d

ia
n
 I

n
st

it
u
te

 o
f 

S
ci

en
ce

 (
II

S
c)

 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

A
si

a
 

1
9

0
9
 

B
an

g
al

o
re

, 
In

d
ia

 
R

es
ea

rc
h
 I

n
st

it
u
ti

o
n

 
A

d
v
an

ce
d

 s
ci

e
n
ti

fi
c 

re
se

ar
c
h
, 

ed
u
ca

ti
o

n
, 

in
te

rd
is

ci
p

li
n
ar

y
 

co
ll

ab
o

ra
ti

o
n

 

A
ct

iv
e
 

H
ei

d
el

b
er

g
 A

ca
d

e
m

y
 

o
f 

S
ci

en
ce

s 
an

d
 

H
u

m
an

it
ie

s 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

0
9
 

H
ei

d
el

b
er

g
, 

G
er

m
an

y
 

R
eg

io
n
al

 A
ca

d
e
m

y
 

P
ro

m
o

ti
n

g
 s

ci
e
n
ti

fi
c 

d
ia

lo
g

u
e,

 

p
u
b

li
sh

in
g
 r

es
ea

rc
h
, 

su
p

p
o

rt
in

g
 

sc
h
o

la
rs

 

A
ct

iv
e
 

S
u
id

-A
fr

ik
aa

n
se

 

A
k
ad

e
m

ie
 v

ir
 

W
et

en
sk

ap
 e

n
 K

u
n

s 

C
h
e
m

is
tr

y
 

A
fr

ic
a
 

1
9

0
9
 

P
re

to
ri

a,
 S

o
u
th

 A
fr

ic
a
 
N

at
io

n
al

 A
ca

d
e
m

y
 

P
ro

m
o

ti
n

g
 s

ci
e
n
ce

 a
n
d

 a
rt

s 
in

 

A
fr

ik
aa

n
s,

 s
ch

o
la

rl
y
 p

u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

 

 

In
te

rn
at

io
n
al

 

P
sy

c
h
o

an
a
ly

ti
ca

l 

A
ss

o
ci

at
io

n
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

1
0
 

Z
u
ri

ch
, 

S
w

it
ze

rl
an

d
 

P
ro

fe
ss

io
n
al

 

A
ss

o
ci

at
io

n
 

A
d

v
an

ci
n

g
 p

sy
c
h
o

an
al

y
ti

c 
th

e
o

ry
 a

n
d

 

p
ra

ct
ic

e,
 o

rg
an

iz
in

g
 c

o
n

g
re

ss
e
s 

A
ct

iv
e
 

N
at

io
n
al

 

S
ei

sm
o

lo
g
ic

al
 

S
er

v
ic

e 
(M

ex
ic

o
) 

P
h

y
si

c
s 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

1
0
 

M
ex

ic
o

 C
it

y
, 

M
ex

ic
o

 
G

o
v
er

n
m

en
t 

A
g
e
n
c
y
 

M
o

n
it

o
ri

n
g
 s

ei
sm

ic
 a

ct
iv

it
y
, 

ea
rt

h
q

u
a
k
e 

re
se

ar
ch

 

A
ct

iv
e
 

S
w

is
s 

M
at

h
e
m

at
ic

a
l 

S
o

ci
et

y
 

P
h

y
si

c
s 

E
u
ro

p
e 

1
9

1
0
 

B
er

n
, 

S
w

it
ze

rl
an

d
 

L
ea

rn
ed

 S
o

ci
et

y
 

P
ro

m
o

ti
n

g
 m

at
h
e
m

at
ic

al
 r

es
ea

rc
h
, 

o
rg

an
iz

in
g
 c

o
n
fe

re
n
ce

s 

A
ct

iv
e
 



[3
1
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

W
es

te
rn

 S
o

ci
et

y
 o

f 

N
at

u
ra

li
st

s 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

1
0
 

C
al

if
o

rn
ia

, 
U

S
A

 
R

eg
io

n
al

 S
ci

e
n
ti

fi
c 

S
o

ci
et

y
 

S
tu

d
y
in

g
 m

ar
in

e 
b

io
lo

g
y
 a

n
d

 n
at

u
ra

l 

sc
ie

n
ce

s,
 f

o
st

er
in

g
 c

o
ll

ab
o

ra
ti

o
n

 

A
ct

iv
e
 

In
d

ia
n
 C

o
u
n
ci

l 
o

f 

M
ed

ic
al

 R
es

ea
rc

h
 

(I
C

M
R

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

A
si

a
 

1
9

1
1
 

N
e
w

 D
e
lh

i,
 I

n
d

ia
 

G
o

v
er

n
m

en
t 

R
es

ea
rc

h
 B

o
d

y
 

B
io

m
ed

ic
al

 r
es

ea
rc

h
, 

p
u
b

li
c 

h
ea

lt
h
 

st
u
d

ie
s,

 d
is

ea
se

 c
o

n
tr

o
l 

A
ct

iv
e
 

A
m

er
ic

a
n
 

A
ss

o
ci

at
io

n
 o

f 

V
ar

ia
b

le
 S

ta
r 

O
b

se
rv

er
s 

(A
A

V
S

O
) 

P
h

y
si

c
s 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

1
1
 

C
a
m

b
ri

d
g
e,

 M
A

, 

U
S

A
 

C
it

iz
e
n
 S

ci
e
n
ce

 

N
et

w
o

rk
 

M
o

n
it

o
ri

n
g
 v

ar
ia

b
le

 s
ta

rs
, 

d
at

a
 

co
ll

ec
ti

o
n
, 

a
m

at
e
u
r-

p
ro

fe
ss

io
n

al
 

co
ll

ab
o

ra
ti

o
n

 

A
ct

iv
e
 

A
m

er
ic

a
n
 M

et
eo

r 

S
o

ci
et

y
 (

A
M

S
) 

P
h

y
si

c
s 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

1
1
 

G
en

es
eo

, 
N

Y
, 

U
S

A
 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

M
et

eo
r 

o
b

se
rv

at
io

n
, 

d
at

a 
ar

ch
iv

in
g
, 

p
u
b

li
c 

en
g
a
g
e
m

e
n
t 

A
ct

iv
e
 

B
io

ch
e
m

ic
al

 S
o

ci
et

y
 

C
h
e
m

is
tr

y
 

 

E
u
ro

p
e 

1
9

1
1
 

L
o

n
d

o
n
, 

U
K

 
L

ea
rn

ed
 S

o
ci

et
y

 
A

d
v
an

ci
n

g
 b

io
ch

e
m

is
tr

y
 a

n
d

 

m
o

le
cu

la
r 

b
io

lo
g

y
, 

o
rg

an
iz

in
g

 

co
n
fe

re
n
ce

s 

A
ct

iv
e
 

D
ie

 B
rü

ck
e 

(I
n
st

it
u

te
 

fo
r 

B
ra

in
 R

es
ea

rc
h
) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

1
1
 

B
er

li
n
, 

G
er

m
an

y
 

R
es

ea
rc

h
 I

n
st

it
u
te

 
N

eu
ro

sc
ie

n
ce

 r
es

ea
rc

h
, 

b
ra

in
 

p
h

y
si

o
lo

g
y
, 

e
x
p

er
im

e
n
ta

l 
p

sy
c
h
o

lo
g

y
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

o
f 

D
ev

el
o

p
m

e
n
ta

l 

B
io

lo
g
is

ts
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

1
1
 

B
as

el
, 

S
w

it
ze

rl
an

d
 

P
ro

fe
ss

io
n
al

 

A
ss

o
ci

at
io

n
 

P
ro

m
o

ti
n

g
 d

ev
el

o
p

m
e
n
ta

l 
b

io
lo

g
y
, 

o
rg

an
iz

in
g
 s

y
m

p
o

si
a
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 

A
ss

o
ci

at
io

n
 f

o
r 

th
e 

S
tu

d
y
 o

f 
P

ai
n
 

(p
re

cu
rs

o
r 

ef
fo

rt
s)

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

1
2
 

L
o

n
d

o
n
, 

U
K

 (
ea

rl
y
 

m
ee

ti
n
g

s)
 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

E
ar

ly
 c

o
ll

ab
o

ra
ti

o
n
 o

n
 p

ai
n
 r

e
se

ar
ch

, 

m
ed

ic
al

 s
ci

e
n
ce

 

A
ct

iv
e 

(f
o

rm
al

iz
ed

 

la
te

r)
 

B
ri

ti
sh

 

P
sy

c
h
o

an
a
ly

ti
ca

l 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

1
3
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

P
ro

fe
ss

io
n
al

 

A
ss

o
ci

at
io

n
 

A
d

v
an

ci
n

g
 p

sy
c
h
o

an
al

y
si

s,
 t

ra
in

in
g
 

an
al

y
st

s,
 c

li
n
ic

al
 p

ra
ct

ic
e
 

A
ct

iv
e
 

B
ri

ti
sh

 S
o

ci
et

y
 f

o
r 

th
e 

S
tu

d
y
 o

f 
S

ex
 

P
sy

c
h
o

lo
g

y
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

1
3
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

A
d

v
o

ca
c
y
/R

es
ea

rc
h
 

G
ro

u
p

 

S
tu

d
y
in

g
 h

u
m

a
n
 s

e
x
u
al

it
y
, 

p
ro

m
o

ti
n

g
 

se
x

u
al

 r
ef

o
rm

 

D
is

so
lv

ed
 

L
o

rq
u
in

 

E
n
to

m
o

lo
g

ic
al

 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y

 
N

o
rt

h
 

A
m

er
ic

a
 

1
9

1
3
 

C
al

if
o

rn
ia

, 
U

S
A

 
S

ci
en

ti
fi

c 
S

o
ci

et
y
 

E
n
to

m
o

lo
g

ic
al

 r
es

ea
rc

h
, 

in
se

c
t 

co
ll

ec
ti

o
n
 a

n
d

 c
la

ss
if

ic
at

io
n

 

A
ct

iv
e
 

A
S

M
 I

n
te

rn
a
ti

o
n
al

 

(o
ri

g
in

al
ly

 A
m

er
ic

a
n

 

S
o

ci
et

y 
fo

r 
M

et
a

ls
) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

1
3
 

O
h
io

, 
U

S
A

 
P

ro
fe

ss
io

n
al

 S
o

ci
et

y
 A

d
v
an

ci
n

g
 m

at
er

ia
ls

 s
ci

e
n
ce

 a
n
d

 

en
g
in

ee
ri

n
g
, 

te
c
h

n
ic

al
 s

ta
n
d

ar
d

s 

A
ct

iv
e
 



[3
2
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

A
m

er
ic

a
n
 

A
ss

o
ci

at
io

n
 o

f 

Im
m

u
n
o

lo
g
is

ts
 

(A
A

I)
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

1
3
 

M
ar

y
la

n
d

, 
U

S
A

 
P

ro
fe

ss
io

n
al

 S
o

ci
et

y
 A

d
v
an

ce
m

e
n
t 

o
f 

im
m

u
n
o

lo
g

y
 

th
ro

u
g
h
 r

es
ea

rc
h
, 

ed
u
ca

ti
o

n
, 

a
n
d

 

ad
v
o

ca
c
y
 

A
ct

iv
e
 

A
m

er
ic

a
n
 R

ad
io

 

R
el

a
y
 L

ea
g
u
e 

(A
R

R
L

) 

P
h

y
si

c
s 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

1
4
 

N
e
w

in
g
to

n
, 

C
o

n
n
ec

ti
c
u
t,

 U
S

A
 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

ti
n

g
 a

m
at

eu
r 

ra
d

io
, 

te
ch

n
ic

al
 

st
an

d
ar

d
s,

 e
m

er
g
en

c
y
 c

o
m

m
u

n
ic

at
io

n
 

A
ct

iv
e
 

A
m

er
ic

a
n
 S

ex
u
al

 

H
ea

lt
h
 A

ss
o

ci
at

io
n

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

1
4
 

R
es

ea
rc

h
 T

ri
an

g
le

 

P
ar

k
, 

N
C

, 
U

S
A

 

H
ea

lt
h
 R

es
ea

rc
h
 

O
rg

an
iz

a
ti

o
n

 

S
ex

u
al

 h
ea

lt
h
 e

d
u
ca

ti
o

n
, 

d
is

ea
se

 

p
re

v
en

ti
o

n
, 

p
u
b

li
c 

o
u
tr

ea
ch

 

A
ct

iv
e
 

A
m

er
ic

a
n
 S

o
ci

et
y
 o

f 

Ic
h
th

y
o

lo
g
is

ts
 a

n
d

 

H
er

p
et

o
lo

g
is

ts
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

1
5
 

L
a
w

re
n
ce

, 
K

a
n
sa

s,
 

U
S

A
 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

R
es

ea
rc

h
 a

n
d

 p
u
b

li
ca

ti
o

n
 o

n
 f

is
h
, 

a
m

p
h
ib

ia
n
s,

 a
n
d

 r
ep

ti
le

s 

A
ct

iv
e
 

S
ci

en
ce

 S
o

ci
et

y
 o

f 

C
h
in

a
 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 

A
si

a
 

1
9

1
5
 

N
an

ji
n
g
, 

C
h

in
a 

(h
is

to
ri

ca
l 

H
Q

) 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

ti
n

g
 s

ci
e
n
ti

fi
c 

re
se

ar
c
h
 a

n
d

 

ed
u
ca

ti
o

n
 i

n
 C

h
in

a
 

D
is

so
lv

ed
 

T
en

n
es

se
e 

O
rn

it
h
o

lo
g
ic

al
 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

1
5
 

N
as

h
v
il

le
, 

T
en

n
e
ss

ee
, 

U
S

A
 

E
n
v
ir

o
n

m
e
n
ta

l 

N
G

O
 

B
ir

d
 c

o
n
se

rv
at

io
n
, 

fi
e
ld

 s
tu

d
ie

s,
 

p
u
b

li
c 

ed
u
ca

ti
o

n
 

A
ct

iv
e
 

N
at

io
n
al

 R
e
se

ar
ch

 

C
o

u
n
ci

l 
C

a
n
ad

a
 

P
h

y
si

c
s 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

1
6
 

O
tt

a
w

a,
 C

a
n
ad

a 
G

o
v
er

n
m

en
t 

A
d

v
is

o
ry

 B
o

d
y

 

P
la

n
n
in

g
 n

at
io

n
a
l 

sc
ie

n
ti

fi
c 

in
fr

as
tr

u
ct

u
re

, 
re

se
ar

ch
 c

o
o

rd
in

at
io

n
 

A
ct

iv
e 

(o
ff

ic
ia

ll
y
 

la
u
n
c
h
ed

 i
n
 

1
9

1
6
) 

A
d

v
is

o
ry

 C
o

u
n
ci

l 
o

f 

S
ci

en
ce

 a
n
d

 I
n
d

u
st

ry
 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 

O
ce

an
ia

 
1

9
1

6
 

M
el

b
o

u
rn

e,
 A

u
st

ra
li

a
 

G
o

v
er

n
m

en
t 

R
es

ea
rc

h
 C

o
u

n
ci

l 

E
ar

ly
 n

at
io

n
al

 r
es

ea
rc

h
 c

o
o

rd
in

at
io

n
, 

ag
ri

cu
lt

u
ra

l 
sc

ie
n
ce

, 
p

es
t 

co
n
tr

o
l 

E
v
o

lv
ed

 i
n

to
 

C
S

IR
O

 

Z
o

o
lo

g
ic

al
 S

u
rv

e
y
 o

f 

In
d

ia
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

A
si

a
 

1
9

1
6
 

K
o

lk
at

a,
 I

n
d

ia
 

G
o

v
er

n
m

en
t 

R
es

ea
rc

h
 I

n
st

it
u
te

 

F
au

n
al

 s
u
rv

e
y
s,

 b
io

d
iv

er
si

ty
 r

es
ea

rc
h
, 

co
n
se

rv
at

io
n
 p

o
li

c
y

 

A
ct

iv
e
 

O
p

ti
ca

 (
fo

rm
er

ly
 

O
p

ti
ca

l 
S

o
ci

et
y
 o

f 

A
m

er
ic

a)
 

P
h

y
si

c
s 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

1
6
 

W
as

h
in

g
to

n
, 

D
.C

.,
 

U
S

A
 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

A
d

v
an

ci
n

g
 o

p
ti

cs
 a

n
d

 p
h
o

to
n
ic

s 

re
se

ar
ch

, 
co

n
fe

re
n
ce

s,
 p

u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

N
o

rd
ic

 P
ed

ia
tr

ic
 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

1
6
 

C
o

p
en

h
a
g
e
n
, 

D
en

m
ar

k
 

R
eg

io
n
al

 M
ed

ic
al

 

A
ss

o
ci

at
io

n
 

P
ed

ia
tr

ic
 r

es
ea

rc
h
 c

o
ll

ab
o
ra

ti
o
n
 

ac
ro

ss
 N

o
rd

ic
 c

o
u
n
tr

ie
s 

A
ct

iv
e
 

Ja
p

an
 M

ed
ic

al
 

A
ss

o
ci

at
io

n
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

A
si

a
 

1
9

1
6
 

T
o

k
y
o

, 
Ja

p
an

 
P

ro
fe

ss
io

n
al

 

M
ed

ic
al

 B
o

d
y
 

M
ed

ic
al

 e
th

ic
s,

 p
u
b

li
c 

h
ea

lt
h
 p

o
li

cy
, 

p
h

y
si

ci
an

 a
d

v
o

ca
c
y

 

A
ct

iv
e
 

D
an

is
h
 A

st
ro

n
o

m
ic

a
l 

S
o

ci
et

y
 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

1
6
 

C
o

p
en

h
a
g
e
n
, 

D
en

m
ar

k
 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

A
st

ro
n
o

m
y
 o

u
tr

ea
c
h
, 

p
u
b

li
c 

le
ct

u
re

s,
 

a
m

at
e
u
r 

as
tr

o
n
o

m
y
 s

u
p

p
o

rt
 

A
ct

iv
e
 

C
er

ea
ls

 &
 G

ra
in

s 

A
ss

o
ci

at
io

n
 

(f
o

rm
er

ly
 A

A
C

C
) 

C
h
e
m

is
tr

y
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

1
6
 

S
t.

 P
au

l,
 M

in
n
es

o
ta

, 

U
S

A
 

P
ro

fe
ss

io
n
al

 

A
ss

o
ci

at
io

n
 

G
ra

in
 s

ci
e
n
ce

, 
fo

o
d

 t
ec

h
n
o

lo
g

y
, 

st
an

d
ar

d
s 

d
ev

el
o

p
m

e
n
t 

A
ct

iv
e
 



[3
3
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

B
ra

zi
li

an
 A

ca
d

e
m

y
 

o
f 

S
ci

en
ce

s 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 a

n
d

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

 

S
o

u
th

 

A
m

er
ic

a
 

1
9

1
6
 

R
io

 d
e 

Ja
n
ei

ro
, 

B
ra

zi
l 

N
at

io
n
al

 A
ca

d
e
m

y
 

P
ro

m
o

ti
n

g
 s

ci
e
n
ti

fi
c 

re
se

ar
c
h
, 

ad
v
is

in
g
 g

o
v
er

n
m

e
n
t,

 p
u
b

li
sh

in
g
 

jo
u
rn

al
s 

A
ct

iv
e
 

E
n
to

m
o

lo
g

ic
al

 

S
o

ci
et

y
 o

f 
Ja

p
an

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

A
si

a
 

1
9

1
7
 

T
o

k
y
o

, 
Ja

p
an

 
S

ci
en

ti
fi

c 
S

o
ci

et
y
 

R
es

ea
rc

h
 o

n
 i

n
se

ct
s,

 t
a
x
o

n
o

m
y
, 

ec
o

lo
g
ic

al
 s

tu
d

ie
s 

A
ct

iv
e
 

R
o

y
al

 A
u
st

ra
li

a
n
 

C
h
e
m

ic
al

 I
n
st

it
u
te

 

(R
A

C
I)

 

C
h
e
m

is
tr

y
 

 

O
ce

an
ia

 
1

9
1

7
 

M
el

b
o

u
rn

e,
 A

u
st

ra
li

a
 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 A

d
v
an

ci
n

g
 c

h
e
m

ic
al

 s
ci

en
ce

s,
 

ce
rt

if
ic

at
io

n
, 

ed
u
ca

ti
o

n
 

A
ct

iv
e
 

N
at

io
n
al

 A
ca

d
e
m

y
 

o
f 

S
ci

en
ce

s 
o

f 

U
k
ra

in
e
 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 a

n
d

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

1
8
 

K
y
iv

, 
U

k
ra

in
e
 

N
at

io
n
al

 A
ca

d
e
m

y
 

C
o

o
rd

in
at

in
g
 s

ci
e
n
ti

fi
c 

re
se

ar
c
h
, 

ad
v
is

in
g
 g

o
v
er

n
m

e
n
t,

 p
u
b

li
sh

in
g
 

fi
n
d

in
g
s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 

A
st

ro
n
o

m
ic

al
 U

n
io

n
 

(I
A

U
) 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

1
9
 

P
ar

is
, 

F
ra

n
ce

 
In

te
rn

at
io

n
al

 

S
ci

en
ti

fi
c 

U
n
io

n
 

P
ro

m
o

te
s 

as
tr

o
n
o

m
y
 t

h
ro

u
g

h
 

re
se

ar
ch

, 
ed

u
ca

ti
o

n
, 

n
o

m
e
n
cl

a
tu

re
, 

an
d

 g
lo

b
al

 c
o

ll
ab

o
ra

ti
o

n
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 U
n

io
n
 

o
f 

P
u
re

 a
n
d

 A
p

p
li

ed
 

C
h
e
m

is
tr

y
 (

IU
P

A
C

) 

C
h
e
m

is
tr

y
 

 

E
u
ro

p
e 

1
9

1
9
 

Z
ü
ri

ch
, 

S
w

it
ze

rl
an

d
 

(i
n
it

ia
ll

y
) 

In
te

rn
at

io
n
al

 

S
ci

en
ti

fi
c 

U
n
io

n
 

S
ta

n
d

ar
d

iz
es

 c
h
e
m

ic
al

 n
o

m
e
n

cl
at

u
re

, 

p
ro

m
o

te
s 

c
h
e
m

is
tr

y
 r

e
se

ar
ch

 a
n
d

 

ed
u
ca

ti
o

n
 

A
ct

iv
e
 

In
st

it
u
t 

fü
r 

S
ex

u
al

w
is

se
n
sc

h
a
ft

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

1
9
 

B
er

li
n
, 

G
er

m
an

y
 

R
es

ea
rc

h
 I

n
st

it
u
te

 
P

io
n
ee

re
d

 s
ex

o
lo

g
y
 r

es
ea

rc
h
, 

ed
u
ca

ti
o

n
, 

an
d

 a
d

v
o

ca
c
y

 

D
is

so
lv

ed
 

(1
9

3
3

) 

T
h
e 

G
en

et
ic

s 
S

o
ci

et
y
 

(U
K

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

 

1
9

1
9
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 A

d
v
an

ce
s 

g
e
n
et

ic
s 

re
se

ar
c
h
, 

ed
u
ca

ti
o

n
, 

an
d

 p
u
b

li
c 

u
n
d

er
st

a
n
d

in
g

 

A
ct

iv
e
 

P
o

li
sh

 C
h
e
m

ic
a
l 

S
o

ci
et

y
 

C
h
e
m

is
tr

y
 

 

E
u
ro

p
e 

1
9

1
9
 

W
ar

sa
w

, 
P

o
la

n
d

 
N

at
io

n
al

 S
ci

e
n
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

te
s 

ch
e
m

ic
al

 r
es

ea
rc

h
 a

n
d

 

ed
u
ca

ti
o

n
 i

n
 P

o
la

n
d

 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 U
n

io
n
 

o
f 

G
eo

d
es

y
 a

n
d

 

G
eo

p
h

y
si

c
s 

(I
U

G
G

) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 

 

E
u
ro

p
e 

1
9

1
9
 

P
ar

is
, 

F
ra

n
ce

 
In

te
rn

at
io

n
al

 

S
ci

en
ti

fi
c 

U
n
io

n
 

C
o

o
rd

in
at

es
 r

es
ea

rc
h
 i

n
 E

ar
th

 a
n
d

 

sp
ac

e 
sc

ie
n
ce

s 
in

cl
u
d

in
g
 g

eo
p

h
y
si

cs
, 

h
y
d

ro
lo

g
y
, 

a
n
d

 m
et

eo
ro

lo
g

y
 

A
ct

iv
e
 

A
m

er
ic

a
n
 S

o
ci

et
y
 o

f 

M
a
m

m
al

o
g
is

ts
 

(A
S

M
) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

1
9
 

K
an

sa
s,

 U
S

A
 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
st

u
d

y
 o

f 
m

a
m

m
al

s,
 

p
u
b

li
sh

e
s 

jo
u
rn

al
s,

 s
u
p

p
o

rt
s 

co
n
se

rv
at

io
n
 a

n
d

 e
d

u
ca

ti
o

n
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 U
n

io
n
 

o
f 

B
io

lo
g
ic

al
 

S
ci

en
ce

s 
(I

U
B

S
) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

1
9
 

P
ar

is
, 

F
ra

n
ce

 
In

te
rn

at
io

n
al

 

S
ci

en
ti

fi
c 

U
n
io

n
 

A
d

v
an

ce
s 

b
io

lo
g
ic

al
 s

ci
e
n
ce

s 
th

ro
u

g
h
 

g
lo

b
al

 c
o

o
p

er
at

io
n
 a

n
d

 

in
te

rd
is

ci
p

li
n
ar

y
 r

es
ea

rc
h

 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 U
n

io
n
 

o
f 

R
ad

io
 S

ci
en

ce
 

(U
R

S
I)

 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

1
9
 

B
ru

ss
el

s,
 B

el
g
iu

m
 

In
te

rn
at

io
n
al

 

S
ci

en
ti

fi
c 

U
n
io

n
 

P
ro

m
o

te
s 

re
se

ar
ch

 i
n
 r

ad
io

 s
ci

en
ce

 

an
d

 e
le

ct
ro

m
ag

n
et

ic
 p

h
e
n
o

m
e
n
a
 

A
ct

iv
e
 



[3
4
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

A
m

er
ic

a
n
 

G
eo

p
h

y
si

ca
l 

U
n
io

n
 

(A
G

U
) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

1
9
 

W
as

h
in

g
to

n
, 

D
.C

.,
 

U
S

A
 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 S

u
p

p
o

rt
s 

E
ar

th
 a

n
d

 s
p

ac
e 

sc
ie

n
ce

 

re
se

ar
ch

, 
p

u
b

li
sh

es
 j

o
u
rn

al
s,

 h
o

st
s 

co
n
fe

re
n
ce

s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 

A
ss

o
ci

at
io

n
 o

f 

V
o

lc
an

o
lo

g
y
 a

n
d

 

C
h
e
m

is
tr

y
 o

f 
th

e 

E
ar

th
's

 I
n
te

ri
o

r 

C
h
e
m

is
tr

y
, 

E
ar

th
 

S
ci

en
ce

s 

E
u
ro

p
e 

1
9

1
9
 

P
ar

is
, 

F
ra

n
ce

 
In

te
rn

at
io

n
al

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

A
ss

o
ci

at
io

n
 

R
es

ea
rc

h
 i

n
 v

o
lc

an
o

lo
g

y
, 

m
it

ig
at

io
n
 

o
f 

v
o

lc
an

ic
 d

is
as

te
rs

, 
g
eo

ch
e
m

is
tr

y
, 

p
et

ro
lo

g
y
, 

g
eo

ch
ro

n
o

lo
g

y
, 

m
a
g

m
a 

p
h

y
si

cs
, 

g
lo

b
al

 s
y
m

p
o

si
a
 

A
ct

iv
e
 

R
o

y
al

 I
n

st
it

u
te

 o
f 

C
h
e
m

is
tr

y
 (

m
er

g
ed

 

in
to

 R
S

C
) 

C
h
e
m

is
tr

y
 

 

E
u
ro

p
e 

1
9

2
0
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

P
ro

fe
ss

io
n
al

 

In
st

it
u
te

 

C
h
e
m

ic
al

 e
d

u
ca

ti
o

n
, 

ce
rt

if
ic

at
io

n
, 

in
d

u
st

ri
al

 c
h
e
m

is
tr

y
 

D
is

so
lv

ed
 

(m
er

g
ed

 i
n
 

1
9

8
0
) 

In
d

ia
n
 S

ci
e
n
ce

 

C
o

n
g
re

ss
 

A
ss

o
ci

at
io

n
 (

IS
C

A
) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 a

n
d

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

A
si

a
 

1
9

2
0
 

K
o

lk
at

a,
 I

n
d

ia
 

N
at

io
n
al

 S
ci

e
n
ti

fi
c 

B
o

d
y
 

P
ro

m
o

ti
o

n
 o

f 
sc

ie
n
ti

fi
c 

re
se

ar
ch

 a
n
d

 

d
is

se
m

in
at

io
n
 t

h
ro

u
g

h
 a

n
n

u
al

 

co
n
g
re

ss
es

 

A
ct

iv
e
 

A
u
st

ri
a
n
 A

ca
d

e
m

y
 

o
f 

S
ci

en
ce

s 

(R
eo

rg
an

iz
ed

) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 a

n
d

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

2
1

 

(r
eo

rg
an

iz
ed

) 

V
ie

n
n
a,

 A
u

st
ri

a
 

N
at

io
n
al

 A
ca

d
e
m

y
 

P
ro

m
o

te
s 

sc
ie

n
ti

fi
c 

re
se

ar
c
h
 a

cr
o

ss
 

d
is

ci
p

li
n
es

 

A
ct

iv
e
 

C
h
in

e
se

 

P
sy

c
h
o

lo
g
ic

a
l 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

A
si

a
 

1
9

2
1
 

B
ei

ji
n
g
, 

C
h
in

a
 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 R

es
ea

rc
h
 a

n
d

 d
ev

el
o

p
m

e
n
t 

in
 

p
sy

ch
o

lo
g

y
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 C
o

u
n
ci

l 

o
n
 L

ar
g
e 

E
le

c
tr

ic
 

S
y
st

e
m

s 
(C

IG
R

É
) 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

2
1
 

P
ar

is
, 

F
ra

n
ce

 
In

te
rn

at
io

n
al

 

A
ss

o
ci

at
io

n
 

D
ev

el
o

p
m

e
n
t 

o
f 

h
ig

h
-v

o
lt

ag
e 

p
o

w
er

 

sy
st

e
m

s 
an

d
 g

ri
d

s 

A
ct

iv
e
 

M
o

n
g
o

li
a
n
 A

ca
d

e
m

y
 

o
f 

S
ci

en
ce

s 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 a

n
d

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

A
si

a
 

1
9

2
1
 

U
la

an
b

aa
ta

r,
 

M
o

n
g
o

li
a
 

N
at

io
n
al

 A
ca

d
e
m

y
 

S
ci

en
ti

fi
c 

re
se

ar
c
h
 a

n
d

 p
o

li
c
y
 

ad
v
is

o
ry

 

A
ct

iv
e
 

N
et

h
er

la
n
d

s 
P

h
y
si

ca
l 

S
o

ci
et

y
 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

2
1
 

A
m

st
er

d
a
m

, 

N
et

h
er

la
n
d

s 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 A

d
v
an

ce
m

e
n
t 

o
f 

p
h

y
si

c
s 

re
se

a
rc

h
 a

n
d

 

ed
u
ca

ti
o

n
 

A
ct

iv
e
 

S
o

ci
et

y
 f

o
r 

S
ci

en
ce

 

(f
o

rm
er

ly
 S

ci
en

ce
 

S
er

v
ic

e)
 

M
u
lt

id
is

c
ip

li
n
ar

y
 

sc
ie

n
ce

 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

2
1
 

W
as

h
in

g
to

n
, 

D
.C

.,
 

U
S

A
 

N
o

n
p

ro
fi

t 

O
rg

an
iz

a
ti

o
n

 

S
ci

en
ce

 j
o

u
rn

al
is

m
, 

ed
u
ca

ti
o

n
, 

an
d

 

co
m

p
et

it
io

n
s 

(e
.g

.,
 R

eg
e
n
er

o
n
 I

S
E

F
) 

A
ct

iv
e
 

S
o

ci
et

y
 o

f 
C

h
e
m

ic
al

 

M
an

u
fa

ct
u
re

rs
 a

n
d

 

A
ff

il
ia

te
s 

(S
O

C
M

A
) 

C
h
e
m

is
tr

y
 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

2
1
 

A
rl

in
g
to

n
, 

V
ir

g
in

ia
, 

U
S

A
 

T
ra

d
e 

A
ss

o
ci

at
io

n
 

A
d

v
o

ca
c
y
 a

n
d

 s
u
p

p
o

rt
 f

o
r 

sp
ec

ia
lt

y
 

ch
e
m

ic
al

 m
a
n

u
fa

ct
u
re

rs
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 U
n

io
n
 

o
f 

P
u
re

 a
n
d

 A
p

p
li

ed
 

P
h

y
si

c
s 

(I
U

P
A

P
) 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

2
2
 

B
ru

ss
el

s,
 B

el
g
iu

m
 

In
te

rn
at

io
n
al

 

S
ci

en
ti

fi
c 

U
n
io

n
 

P
ro

m
o

te
s 

g
lo

b
al

 c
o

o
p

er
at

io
n
 i

n
 

p
h

y
si

cs
, 

o
rg

an
iz

es
 c

o
n

fe
re

n
ce

s,
 s

et
s 

st
an

d
ar

d
s 

A
ct

iv
e
 

https://en.wikipedia.org/wiki/Category:Scientific_organizations_established_in_1922
https://en.wikipedia.org/wiki/Category:Scientific_organizations_established_in_1922
https://en.wikipedia.org/wiki/Category:Scientific_organizations_established_in_1922
https://en.wikipedia.org/wiki/Category:Scientific_organizations_established_in_1922
https://en.wikipedia.org/wiki/Category:Scientific_organizations_established_in_1922


[3
5
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

A
m

er
ic

a
n
 E

u
g
en

ic
s 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

2
2
 

N
e
w

 Y
o

rk
, 

U
S

A
 

A
d

v
o

ca
c
y
/ 

R
es

ea
rc

h
 

P
ro

m
o

te
d

 e
u
g
e
n
ic

s 
re

se
ar

c
h
 a

n
d

 

p
u
b

li
c 

ed
u
ca

ti
o

n
 (

n
o

w
 c

o
n

tr
o

v
er

si
al

 

an
d

 d
is

cr
ed

it
ed

) 

A
ct

iv
e
 

G
es

el
ls

c
h
a
ft

 f
ü
r 

A
n

g
e
w

an
d

te
 

M
at

h
e
m

at
ik

 u
n
d

 

M
ec

h
an

ik
 (

G
A

M
M

) 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

2
2
 

B
er

li
n
, 

G
er

m
an

y
 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 F

o
st

er
s 

ap
p

li
ed

 m
at

h
e
m

at
ic

s 
a
n
d

 

m
ec

h
a
n
ic

s 
re

se
ar

ch
 

1
9

2
2
 

B
B

C
 R

es
ea

rc
h
 &

 

D
ev

el
o

p
m

e
n
t 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

2
2
 

L
o

n
d

o
n
, 

U
K

 
M

ed
ia

 T
ec

h
n
o

lo
g

y
 

L
ab

 

B
ro

ad
ca

st
in

g
 i

n
n
o

v
a
ti

o
n
, 

m
ed

ia
 

te
ch

n
o

lo
g

y
 r

es
ea

rc
h

 

A
ct

iv
e
 

A
m

er
ic

a
n
 C

o
ll

e
g
e 

o
f 

R
ad

io
lo

g
y

 

P
h

y
si

c
s,

 P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

2
3
 

R
es

to
n
, 

V
ir

g
in

ia
, 

U
S

A
 

P
ro

fe
ss

io
n
al

 

A
ss

o
ci

at
io

n
 

A
d

v
an

ci
n

g
 r

ad
io

lo
g
ic

al
 p

ra
ct

ic
e,

 

ed
u
ca

ti
o

n
, 

an
d

 a
cc

re
d

it
at

io
n

 

A
ct

iv
e
 

A
m

er
ic

a
n
 D

en
ta

l 

E
d

u
ca

ti
o

n
 

A
ss

o
ci

at
io

n
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

2
3
 

W
as

h
in

g
to

n
, 

D
.C

.,
 

U
S

A
 

E
d

u
ca

ti
o

n
al

 

C
o

n
so

rt
iu

m
 

D
en

ta
l 

ed
u
ca

ti
o

n
, 

cu
rr

ic
u
lu

m
 

d
ev

el
o

p
m

en
t,

 p
o

li
c
y
 a

d
v
o

ca
c
y
 

A
ct

iv
e
 

W
h
it

w
o

rt
h
 S

o
ci

et
y

 
P

h
y
si

c
s 

 

E
u
ro

p
e 

1
9

2
3
 

U
K

 (
v
ar

io
u
s 

lo
ca

ti
o

n
s)

 

E
n
g
in

ee
ri

n
g
 H

o
n
o

r 

S
o

ci
et

y
 

R
ec

o
g

n
iz

in
g
 e

x
ce

ll
e
n
ce

 i
n
 

m
ec

h
a
n
ic

al
 e

n
g
in

ee
ri

n
g

 

A
ct

iv
e
 

H
o

u
se

 o
f 

S
c
ie

n
ti

st
s 

(O
d

es
a)

 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 a

n
d

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

(I
n
te

rd
is

ci
p

li
n
ar

y
) 

E
u
ro

p
e 

1
9

2
3
 

O
d

es
a,

 U
k
ra

in
e
 

C
u
lt

u
ra

l/
S

ci
en

ti
fi

c 

S
o

ci
et

y
 

H
o

st
in

g
 s

ci
e
n
ti

fi
c 

e
v
en

ts
, 

le
ct

u
re

s,
 

an
d

 i
n
te

ll
ec

tu
al

 g
at

h
er

in
g
s 

A
ct

iv
e
 

U
n
it

ed
 S

ta
te

s 
N

av
a
l 

R
es

ea
rc

h
 L

ab
o

ra
to

ry
 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

2
3
 

W
as

h
in

g
to

n
, 

D
.C

.,
 

U
S

A
 

G
o

v
er

n
m

en
t 

R
es

ea
rc

h
 L

ab
 

D
ef

e
n
se

-r
el

at
ed

 s
ci

e
n
ti

fi
c 

re
se

ar
ch

 i
n
 

p
h

y
si

cs
, 

ch
e
m

is
tr

y
, 

a
n
d

 e
n
g

in
ee

ri
n
g

 

A
ct

iv
e
 

S
o

ci
et

y
 f

o
r 

E
x
p

er
im

e
n
ta

l 

B
io

lo
g

y
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

2
3
 

C
a
m

b
ri

d
g
e,

 U
K

 
A

ca
d

e
m

ic
 S

o
ci

et
y

 
P

ro
m

o
ti

n
g
 e

x
p

er
im

en
ta

l 
b

io
lo

g
y
 

th
ro

u
g
h
 m

ee
ti

n
g
s 

an
d

 p
u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

P
o

li
sh

 A
st

ro
n
o

m
ic

al
 

S
o

ci
et

y
 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

2
3
 

W
ar

sa
w

, 
P

o
la

n
d

 
S

ci
en

ti
fi

c 
S

o
ci

et
y
 

A
st

ro
n
o

m
y
 r

es
ea

rc
h
, 

ed
u
ca

ti
o

n
, 

an
d

 

p
u
b

li
c 

o
u
tr

ea
ch

 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 U
n

io
n
 

ag
ai

n
st

 S
e
x

u
al

ly
 

T
ra

n
sm

it
te

d
 

In
fe

ct
io

n
s 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

2
3
 

L
o

n
d

o
n
, 

U
K

 
M

ed
ic

al
 R

es
ea

rc
h
 

O
rg

an
iz

a
ti

o
n

 

G
lo

b
al

 S
T

I 
re

se
ar

ch
, 

p
re

v
en

ti
o

n
 

st
ra

te
g
ie

s,
 a

n
d

 p
u
b

li
c 

h
ea

lt
h
 p

o
li

c
y

 

A
ct

iv
e
 

A
m

er
ic

a
n
 S

o
ci

et
y
 o

f 

P
la

n
t 

B
io

lo
g
is

ts
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

2
4
 

R
o

ck
v
il

le
, 

M
ar

y
la

n
d

, 

U
S

A
 

P
ro

fe
ss

io
n
al

 

S
o

ci
et

y
, 

N
o

n
-

g
o

v
er

n
m

e
n
ta

l 

P
ro

m
o

te
s 

p
la

n
t 

b
io

lo
g

y
 r

es
ea

rc
h
, 

p
u
b

li
sh

e
s 

jo
u
rn

al
s,

 o
rg

a
n
iz

es
 

co
n
fe

re
n
ce

s 

A
ct

iv
e
 

A
m

er
ic

a
n
 S

o
ci

et
y
 o

f 

P
la

n
t 

B
io

lo
g
is

ts
 

(A
S

P
B

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

2
4
 

R
o

ck
v
il

le
, 

M
ar

y
la

n
d

, 

U
S

A
 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

la
n
t 

b
io

lo
g

y
 r

es
ea

rc
h
, 

ed
u
ca

ti
o

n
, 

jo
u
rn

al
 p

u
b

li
ca

ti
o

n
 

A
ct

iv
e
 

https://en.wikipedia.org/wiki/Category:Scientific_organizations_established_in_1922
https://en.wikipedia.org/wiki/Category:Scientific_organizations_established_in_1922
https://en.wikipedia.org/wiki/Category:Scientific_organizations_established_in_1922
https://en.wikipedia.org/wiki/Category:Scientific_organizations_established_in_1922


[3
6
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

In
te

rn
at

io
n
al

 U
n

io
n
 

o
f 

T
h
eo

re
ti

ca
l 

an
d

 

A
p

p
li

ed
 M

ec
h
a
n
ic

s 

(I
U

T
A

M
) 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

2
4
 

D
el

ft
, 

N
et

h
er

la
n
d

s 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 

In
te

rn
at

io
n
al

 

S
ci

en
ti

fi
c 

U
n
io

n
 

A
d

v
an

ce
s 

m
ec

h
a
n
ic

s 
th

ro
u

g
h
 

sy
m

p
o

si
u

m
 a

n
d

 p
u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

A
ss

o
ci

at
io

n
 o

f 
G

re
ek

 

C
h
e
m

is
ts

 

C
h
e
m

is
tr

y
 

 

E
u
ro

p
e 

1
9

2
4
 

A
th

e
n
s,

 G
re

ec
e
 

P
ro

fe
ss

io
n
al

 

S
o

ci
et

y
;N

o
n
-

G
o

v
er

n
m

en
ta

l 

P
ro

m
o

ti
n

g
 c

h
e
m

ic
a
l 

re
se

ar
ch

 a
n
d

 

co
ll

ab
o

ra
ti

o
n

 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
ee

d
 

T
es

ti
n
g
 A

ss
o

ci
at

io
n

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

G
lo

b
al

 
1

9
2

4
 

Z
u
ri

ch
, 

S
w

it
ze

rl
an

d
 

In
te

rn
at

io
n
al

 N
o

n
-

P
ro

fi
t 

S
ta

n
d

ar
d

iz
in

g
 s

ee
d

 t
es

ti
n

g
 m

et
h
o

d
s 

A
ct

iv
e
 

In
d

ia
n
 C

h
e
m

ic
al

 

S
o

ci
et

y
 

C
h
e
m

is
tr

y
 

 

A
si

a
 

1
9

2
4
 

K
o

lk
at

a,
 I

n
d

ia
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l;
 

N
o

n
-P

ro
fi

t 

A
d

v
an

ce
s 

ch
e
m

ic
al

 s
c
ie

n
ce

s,
 

p
u
b

li
sh

e
s 

jo
u
rn

al
s,

 o
rg

a
n
iz

es
 

sy
m

p
o

si
a
 

A
ct

iv
e
 

A
st

ro
n
o

m
ic

al
 

S
o

ci
et

y
 o

f 
E

d
in

b
u
rg

h
 P

h
y
si

c
s 

 

E
u
ro

p
e 

1
9

2
4
 

E
d

in
b

u
rg

h
, 

S
co

tl
an

d
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l;
 

A
m

at
e
u
r 

S
ci

e
n
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

ti
n

g
 a

st
ro

n
o

m
ic

al
 r

es
ea

rc
h
 a

n
d

 

p
u
b

li
c 

o
u
tr

ea
ch

 

A
ct

iv
e
 

W
o

rl
d

 O
rg

an
is

at
io

n
 

fo
r 

A
n
im

al
 H

ea
lt

h
 

(W
O

A
H

, 
fo

rm
er

ly
 

O
IE

) 

P
h

y
si

o
lo

g
y

 
E

u
ro

p
e 

1
9

2
4
 

P
ar

is
, 

F
ra

n
ce

 
In

te
rg

o
v
er

n
m

en
ta

l 

O
rg

an
iz

a
ti

o
n

 

C
o

o
rd

in
at

es
 g

lo
b

al
 a

n
im

a
l 

h
ea

lt
h
 

st
an

d
ar

d
s,

 m
o

n
it

o
rs

 z
o

o
n
o

ti
c 

d
is

ea
se

s,
 s

u
p

p
o

rt
s 

v
et

er
in

ar
y
 s

er
v
ic

es
, 

p
ro

m
o

te
s 

a
n
im

al
 w

el
fa

re
 

A
ct

iv
e
 

A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s 
o

f 
th

e 

S
o

v
ie

t 
U

n
io

n
 

P
h

y
si

c
s 

E
u
ro

p
e/

A
si

a
 

1
9

2
5
 

M
o

sc
o

w
, 

U
S

S
R

 (
n
o

w
 

R
u

ss
ia

) 

N
at

io
n
al

 A
ca

d
e
m

y
 

C
o

o
rd

in
at

ed
 s

ci
en

ti
fi

c 
re

se
ar

c
h
 a

cr
o

ss
 

U
S

S
R

; 
p

u
b

li
sh

ed
 j

o
u
rn

al
s;

 a
d

v
is

ed
 

g
o

v
er

n
m

e
n
t 

D
is

so
lv

ed
 

(r
es

tr
u
ct

u
re

d
 

in
to

 R
u
ss

ia
n
 

A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s 
in

 

1
9

9
1
) 

In
st

it
u
ti

o
n
 o

f 

E
le

ct
ro

n
ic

 a
n
d

 R
ad

io
 

E
n
g
in

ee
rs

 (
IE

R
E

) 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

2
5
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

d
 r

es
ea

rc
h
 a

n
d

 s
ta

n
d

ar
d

s 
in

 

ra
d

io
 a

n
d

 e
le

ct
ro

n
ic

s 
en

g
in

ee
ri

n
g

 

D
is

so
lv

ed
 

(m
er

g
ed

 i
n
to

 

IE
T

 i
n
 1

9
8

8
) 

B
o

ar
d

 f
o

r 

A
n
th

ro
p

o
lo

g
ic

al
 

R
es

ea
rc

h
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

O
ce

an
ia

 
1

9
2

6
 

A
d

el
ai

d
e,

 A
u

st
ra

li
a
 

R
es

ea
rc

h
 I

n
st

it
u
te

 
C

o
n
d

u
ct

ed
 f

ie
ld

w
o

rk
 a

n
d

 

et
h
n
o

g
ra

p
h
ic

 s
tu

d
ie

s 
o

f 
In

d
ig

e
n
o

u
s 

A
u
st

ra
li

a
n

s 

D
is

so
lv

ed
 

(m
er

g
ed

 i
n
to

 

o
th

er
 

in
st

it
u

ti
o

n
s)

 

R
o

y
al

 A
ca

d
e
m

y
 o

f 

It
al

y
 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 a

n
d

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

2
6
 

R
o

m
e,

 I
ta

ly
 

N
at

io
n
al

 A
ca

d
e
m

y
 

P
ro

m
o

te
d

 a
rt

s 
an

d
 s

ci
en

ce
s 

u
n

d
er

 

F
as

ci
st

 r
eg

im
e
 

D
is

so
lv

ed
 

(a
b

o
li

sh
ed

 i
n
 

1
9

4
4
) 

https://en.wikipedia.org/wiki/Category:Scientific_organizations_established_in_1922
https://en.wikipedia.org/wiki/Category:Scientific_organizations_established_in_1922
https://en.wikipedia.org/wiki/Category:Scientific_organizations_established_in_1922
https://en.wikipedia.org/wiki/Category:Scientific_organizations_established_in_1922


[3
7
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

A
m

er
ic

a
n
 

E
p

id
em

io
lo

g
ic

al
 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

2
7
 

N
e
w

 Y
o

rk
, 

U
S

A
 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
ep

id
e
m

io
lo

g
ic

a
l 

re
se

ar
ch

, 

ed
u
ca

ti
o

n
, 

an
d

 p
u
b

li
c 

h
ea

lt
h
 p

o
li

c
y

 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 

F
ed

er
at

io
n
 o

f 

L
ib

ra
ry

 A
ss

o
ci

at
io

n
s 

an
d

 I
n
st

it
u
ti

o
n
s 

(I
F

L
A

) 

P
h

y
si

o
lo

g
y
; 

In
fo

rm
a
ti

o
n
 S

ci
e
n
ce

 

 

E
u
ro

p
e 

1
9

2
7
 

T
h
e 

H
ag

u
e,

 

N
et

h
er

la
n
d

s 

In
te

rn
at

io
n
al

 

S
ch

o
la

rl
y
 B

o
d

y
 

A
d

v
o

ca
te

s 
fo

r 
li

b
ra

ri
es

 a
n
d

 

in
fo

rm
at

io
n
 a

cc
e
ss

; 
o

rg
a
n
iz

es
 g

lo
b

al
 

co
n
fe

re
n
ce

s 

A
ct

iv
e
 

E
x
p

er
im

e
n
te

re
n
d

e 

D
an

sk
e 

R
ad

io
a
m

at
ø

re
r 

(E
D

R
) 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

2
7
 

C
o

p
en

h
a
g
e
n
, 

D
en

m
ar

k
 

A
m

at
e
u
r 

R
ad

io
 

S
o

ci
et

y
 

P
ro

m
o

te
s 

a
m

a
te

u
r 

ra
d

io
 a

ct
iv

it
ie

s,
 

te
ch

n
ic

al
 e

d
u
ca

ti
o

n
, 

an
d

 l
ic

en
si

n
g

 

A
ct

iv
e
 

A
ca

d
e
m

ia
 S

in
ic

a
 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 a

n
d

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

A
si

a
 

1
9

2
8
 

T
ai

p
ei

, 
T

ai
w

an
 

(o
ri

g
in

al
ly

 N
an

ji
n

g
, 

C
h
in

a)
 

N
at

io
n
al

 A
ca

d
e
m

y
 

C
o

n
d

u
ct

s 
ad

v
a
n
ce

d
 r

es
ea

rc
h
 i

n
 

sc
ie

n
ce

s 
an

d
 h

u
m

an
it

ie
s;

 o
v
er

se
es

 

m
aj

o
r 

in
st

it
u
te

s 

A
ct

iv
e
 

A
m

er
ic

a
n
 S

o
ci

et
y
 

fo
r 

N
u
tr

it
io

n
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

2
8
 

R
o

ck
v
il

le
, 

M
ar

y
la

n
d

, 

U
S

A
 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
n

u
tr

it
io

n
 s

ci
e
n
ce

 t
h
ro

u
g

h
 

re
se

ar
ch

, 
ed

u
ca

ti
o

n
, 

a
n
d

 p
o

li
cy

 

A
ct

iv
e
 

D
ev

o
n
 B

ir
d

s 
P

h
y
si

o
lo

g
y
, 

O
rn

it
h
o

lo
g

y
 

E
u
ro

p
e 

1
9

2
8
 

D
ev

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

C
o

n
se

rv
at

io
n
 

S
o

ci
et

y
 

B
ir

d
 c

o
n
se

rv
at

io
n
, 

fi
e
ld

 s
tu

d
ie

s,
 a

n
d

 

p
u
b

li
c 

a
w

ar
e
n
es

s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 

C
o

m
m

is
si

o
n
 o

n
 

R
ad

io
lo

g
ic

al
 

P
ro

te
ct

io
n

 

P
h

y
si

c
s 

E
u
ro

p
e 

1
9

2
8
 

L
o

n
d

o
n
, 

U
K

 (
ea

rl
y
 

m
ee

ti
n
g

s)
; 

O
tt

a
w

a,
 C

a
n
ad

a 

S
ci

en
ti

fi
c 

A
d

v
is

o
ry

 

G
ro

u
p

 

R
ad

ia
ti

o
n
 s

a
fe

ty
 s

ta
n
d

ar
d

s,
 m

e
d

ic
al

 

ra
d

io
lo

g
y
 g

u
id

el
in

e
s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 

C
o

m
m

it
te

e 
o

f 

H
is

to
ry

 o
f 

S
c
ie

n
ce

 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

2
8
 

P
ar

is
, 

F
ra

n
ce

 
In

te
rn

at
io

n
al

, 

S
ci

en
ti

fi
c 

N
o

n
-

p
ro

fi
t 

b
as

ed
 

O
rg

an
iz

a
ti

o
n
s 

T
o
 p

ro
m

o
te

 t
h
e 

st
u
d

y
 a

n
d

 t
ea

ch
in

g
 o

 

th
e 

h
is

to
ry

 o
f 

sc
ie

n
ce

 w
o

rl
d

w
id

e.
 

T
o
 f

o
st

er
 I

n
te

rn
at

io
n
al

 c
o

ll
ab

o
ra

ti
o

n
. 

It
 f

ac
il

it
at

e
s 

co
ll

ab
o

ra
ti

o
n
 a

m
o

n
g
 

h
is

to
ri

a
n
s 

o
f 

sc
ie

n
ce

 f
ro

m
 d

if
fe

re
n
t 

co
u
n
tr

ie
s 

a
n
d

 r
eg

io
n

s.
 

T
o
 o

rg
an

iz
e 

In
te

rn
at

io
n
al

 C
o

n
g
re

ss
e
s 

an
d

 c
o

n
fe

re
n
ce

s 
o

n
 t

h
e 

h
is

to
ry

 o
f 

sc
ie

n
ce

. 

T
h
is

 

o
rg

an
iz

at
io

n
 

is
 n

o
 l

o
n

g
er

 

ac
ti

v
e 

u
n
d

er
 

th
at

 n
a
m

e.
 

D
u
ri

n
g
 t

h
e 

S
ec

o
n
d

 

In
te

rn
at

io
n
al

 

C
o

n
g
re

ss
 o

f 

th
e 

H
is

to
ry

 o
f 

S
ci

en
ce

 i
n
 

L
o

n
d

o
n
 i

n
 

1
9

3
1

, 
th

e 

o
rg

an
iz

at
io

n
 



[3
8
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

tr
an

sf
o

rm
ed

 

in
to

 t
h
e 

In
te

rn
at

io
n
al

 

A
ca

d
e
m

y
 o

f 

th
e 

H
is

to
ry

 o
f 

S
ci

en
ce

. 

In
d

ia
n
 C

o
u
n
ci

l 
o

f 

A
g
ri

cu
lt

u
ra

l 

R
es

ea
rc

h
 (

IC
A

R
) 

P
h

y
si

o
lo

g
y
; 

A
g
ri

cu
lt

u
re

 

 

A
si

a
 

1
9

2
9
 

N
e
w

 D
e
lh

i,
 I

n
d

ia
 

G
o

v
er

n
m

en
t 

R
es

ea
rc

h
 C

o
u

n
ci

l 

A
g
ri

cu
lt

u
ra

l 
R

&
D

, 
ed

u
ca

ti
o

n
, 

cr
o

p
 

an
d

 l
iv

e
st

o
ck

 i
m

p
ro

v
e
m

e
n
t,

 p
o

li
c
y
 

su
p

p
o

rt
 

A
ct

iv
e
 

Is
ta

n
b

u
l 

M
ed

ic
al

 

C
h
a
m

b
er

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e/

A
si

a
 

1
9

2
9
 

Is
ta

n
b

u
l,

 T
u
rk

e
y

 
P

ro
fe

ss
io

n
al

 

M
ed

ic
al

 B
o

d
y
 

M
ed

ic
al

 e
th

ic
s,

 p
ro

fe
ss

io
n
al

 

st
an

d
ar

d
s,

 h
ea

lt
h
c
ar

e 
ad

v
o

ca
c
y

 

A
ct

iv
e
 

P
es

t 
In

fe
st

at
io

n
 

C
o

n
tr

o
l 

L
ab

o
ra

to
ry

 

(U
K

) 

C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 

o
r 

M
ed

ic
in

e 

E
u
ro

p
e 

1
9

2
9
 

S
lo

u
g
h
, 

U
n
it

ed
 

K
in

g
d

o
m

 

G
o

v
er

n
m

en
t 

R
es

ea
rc

h
 L

ab
 

P
es

t 
co

n
tr

o
l 

re
se

ar
ch

, 
fo

o
d

 s
to

ra
g
e 

p
ro

te
ct

io
n
, 

en
to

m
o

lo
g

y
 

D
is

so
lv

ed
 

In
te

rn
at

io
n
al

 

A
ss

o
ci

at
io

n
 f

o
r 

B
ri

d
g
e 

an
d

 

S
tr

u
ct

u
ra

l 

E
n
g
in

ee
ri

n
g
 

(I
A

B
S

E
) 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

2
9
 

Z
u
ri

ch
, 

S
w

it
ze

rl
an

d
 

P
ro

fe
ss

io
n
al

 

A
ss

o
ci

at
io

n
 

P
ro

m
o

te
s 

k
n
o

w
le

d
g
e 

e
x
c
h
an

g
e 

in
 

st
ru

ct
u
ra

l 
en

g
in

ee
ri

n
g
 a

n
d

 b
ri

d
g
e 

d
es

ig
n

 

A
ct

iv
e
 

Im
p

er
ia

l 
B

u
re

au
 o

f 

S
o

il
 S

ci
en

ce
 

C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 

o
r 

M
ed

ic
in

e 

E
u
ro

p
e 

(U
K

) 
1

9
2

9
 

H
ar

p
en

d
en

, 
E

n
g
la

n
d

 
G

o
v
er

n
m

en
t 

R
es

ea
rc

h
 B

u
re

a
u

 

S
o

il
 s

ci
en

ce
 r

es
ea

rc
h
, 

ag
ri

c
u
lt

u
ra

l 

ap
p

li
ca

ti
o

n
s 

D
is

so
lv

ed
 

A
ll

 I
n
d

ia
 

O
p

h
th

al
m

o
lo

g
ic

al
 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

A
si

a
 

1
9

3
0
 

N
e
w

 D
e
lh

i,
 I

n
d

ia
 

P
ro

fe
ss

io
n
al

 

M
ed

ic
al

 S
o

ci
et

y
 

P
ro

m
o

te
s 

o
p

h
th

al
m

ic
 r

es
ea

rc
h

, 

ed
u
ca

ti
o

n
, 

an
d

 e
y
e 

ca
re

 s
ta

n
d

a
rd

s 

A
ct

iv
e
 

A
m

er
ic

a
n
 R

o
ck

et
 

S
o

ci
et

y
 (

m
er

g
ed

 i
n
to

 

A
IA

A
 i

n
 1

9
6

3
) 

P
h

y
si

c
s 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

3
0
 

N
e
w

 Y
o

rk
, 

U
S

A
 

E
n
g
in

ee
ri

n
g
 S

o
ci

et
y

 A
d

v
an

ce
d

 r
o

ck
et

ry
 a

n
d

 a
er

o
sp

ac
e 

en
g
in

ee
ri

n
g
 r

es
ea

rc
h

 

D
is

so
lv

ed
 

E
m

o
ry

 N
at

io
n
a
l 

P
ri

m
at

e 
R

es
ea

rc
h
 

C
en

te
r 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

3
0
 

A
tl

a
n
ta

, 
G

eo
rg

ia
, 

U
S

A
 

B
io

m
ed

ic
al

 

R
es

ea
rc

h
 C

en
te

r 

P
ri

m
at

e
-b

as
ed

 b
io

m
ed

ic
al

 r
es

e
ar

ch
, 

n
eu

ro
sc

ie
n
ce

, 
in

fe
ct

io
u
s 

d
is

ea
se

s 

A
ct

iv
e
 

M
ed

ic
al

 R
es

ea
rc

h
 

S
o

ci
et

y
 (

U
K

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

 
 

1
9

3
0
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

M
ed

ic
al

 R
es

ea
rc

h
 

S
o

ci
et

y
 

C
li

n
ic

al
 r

es
ea

rc
h
, 

m
ed

ic
al

 s
ci

e
n
ce

 

ad
v
an

ce
m

en
t 

D
is

so
lv

ed
 

N
at

io
n
al

 A
ca

d
e
m

y
 

o
f 

S
ci

en
ce

s,
 I

n
d

ia
 

(N
A

S
I)

 

P
h

y
si

c
s 

A
si

a
 

1
9

3
0
 

P
ra

y
ag

ra
j 

(A
ll

a
h
ab

ad
),

 I
n
d

ia
 

N
at

io
n
al

 S
ci

e
n
ti

fi
c 

A
ca

d
e
m

y
 

S
ci

en
ti

fi
c 

p
ro

m
o

ti
o

n
, 

p
u
b

li
ca

ti
o

n
s,

 

fe
ll

o
w

sh
ip

s,
 p

o
li

c
y
 a

d
v

is
o

ry
 

A
ct

iv
e
 



[3
9
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

N
H

K
 S

ci
e
n
ce

 &
 

T
ec

h
n
o

lo
g

y
 

R
es

ea
rc

h
 

L
ab

o
ra

to
ri

es
 

P
h

y
si

c
s 

 

A
si

a
 

1
9

3
0
 

T
o

k
y
o

, 
Ja

p
an

 
B

ro
ad

ca
st

 

T
ec

h
n
o

lo
g

y
 L

ab
 

R
&

D
 i

n
 b

ro
ad

ca
st

in
g
, 

m
ed

ia
 

te
ch

n
o

lo
g
ie

s,
 a

n
d

 d
ig

it
al

 

co
m

m
u

n
ic

at
io

n
 

A
ct

iv
e
 

P
al

eo
n
to

lo
g
ic

al
 

In
st

it
u
te

, 
R

u
ss

ia
n
 

A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

3
0
 

M
o

sc
o

w
, 

R
u
ss

ia
 

A
ca

d
e
m

ic
 R

e
se

ar
ch

 

In
st

it
u
te

 

P
al

eo
n
to

lo
g

y
 r

es
ea

rc
h
, 

fo
ss

il
 s

tu
d

ie
s,

 

ev
o

lu
ti

o
n
ar

y
 b

io
lo

g
y

 

A
ct

iv
e
 

S
o

ci
et

y
 o

f 

E
x
p

lo
ra

ti
o

n
 

G
eo

p
h

y
si

c
is

ts
 (

S
E

G
) 

P
h

y
si

c
s 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

3
0
 

T
u
ls

a,
 O

k
la

h
o

m
a,

 

U
S

A
 

P
ro

fe
ss

io
n
al

 

G
eo

sc
ie

n
ce

 B
o

d
y
 

G
eo

p
h

y
si

ca
l 

ex
p

lo
ra

ti
o

n
, 

co
n
fe

re
n
ce

s,
 p

u
b

li
ca

ti
o

n
s,

 e
d

u
ca

ti
o

n
 

A
ct

iv
e
 

A
m

er
ic

a
n
 I

n
st

it
u

te
 o

f 

P
h

y
si

c
s 

(A
IP

) 

P
h

y
si

c
s 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

3
1
 

C
o

ll
eg

e 
P

ar
k
, 

M
ar

y
la

n
d

, 
U

S
A

 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

u
b

li
sh

in
g
 p

h
y
si

cs
 j

o
u
rn

al
s,

 

p
ro

m
o

ti
n
g
 p

h
y
si

cs
 e

d
u
ca

ti
o

n
 a

n
d

 

re
se

ar
ch

 

A
ct

iv
e
 

G
en

et
ic

s 
S

o
ci

et
y
 o

f 

A
m

er
ic

a 
(G

S
A

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

3
1
 

B
et

h
es

d
a,

 M
ar

y
la

n
d

, 

U
S

A
 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 G

en
et

ic
s 

re
se

ar
ch

, 
co

n
fe

re
n
ce

s,
 

p
u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

B
ri

ti
sh

 

P
h
ar

m
ac

o
lo

g
ic

al
 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

3
1
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

h
ar

m
ac

o
lo

g
y
 r

es
ea

rc
h
, 

ed
u
ca

ti
o

n
, 

p
o

li
cy

 e
n
g
a
g
e
m

e
n
t 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 

A
ss

o
ci

at
io

n
 o

f 
W

o
o

d
 

A
n
at

o
m

is
ts

 (
IA

W
A

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

3
1
 

L
ei

d
en

, 
N

et
h
er

la
n
d

s 
S

ci
en

ti
fi

c 

A
ss

o
ci

at
io

n
 

W
o

o
d

 a
n
at

o
m

y
 r

es
ea

rc
h
, 

ta
x
o

n
o

m
y
, 

co
n
se

rv
at

io
n

 

A
ct

iv
e
 

C
h
e
m

ic
al

 S
o

ci
et

y
 

L
o

ca
te

d
 i

n
 T

ai
p

ei
 

C
h
e
m

is
tr

y
 

 

A
si

a
 

1
9

3
1
 

T
ai

p
ei

, 
T

ai
w

an
 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

C
h
e
m

is
tr

y
 r

es
ea

rc
h
, 

ed
u
ca

ti
o

n
, 

co
ll

ab
o

ra
ti

o
n

 

A
ct

iv
e
 

N
e
w

 Z
ea

la
n
d

 

In
st

it
u
te

 o
f 

C
h
e
m

is
tr

y
 

C
h
e
m

is
tr

y
 

 

O
ce

an
ia

 
1

9
3

1
 

W
el

li
n
g

to
n
, 

N
e
w

 

Z
ea

la
n
d

 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 C

h
e
m

is
tr

y
 r

es
ea

rc
h
, 

ed
u
ca

ti
o

n
, 

in
d

u
st

ry
 c

o
ll

ab
o

ra
ti

o
n

 

A
ct

iv
e
 

L
o

u
is

v
il

le
 

A
st

ro
n
o

m
ic

al
 

S
o

ci
et

y
 

P
h

y
si

c
s 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

3
1
 

L
o

u
is

v
il

le
, 

K
en

tu
c
k

y
, 

U
S

A
 

A
m

at
e
u
r 

A
st

ro
n
o

m
y
 S

o
ci

et
y

 

A
st

ro
n
o

m
y
 o

u
tr

ea
c
h
, 

p
u
b

li
c 

ed
u
ca

ti
o

n
, 

te
le

sc
o

p
e 

ev
e
n
ts

 

A
ct

iv
e
 

A
p

p
li

ed
 

M
ic

ro
b

io
lo

g
y
 

In
te

rn
at

io
n
al

 

(f
o

rm
er

ly
 S

F
A

M
) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

3
1
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 M

ic
ro

b
io

lo
g
y
 r

es
ea

rc
h
, 

p
u
b

li
c
at

io
n
s,

 

g
lo

b
al

 c
o

ll
ab

o
ra

ti
o

n
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 C
o

u
n
ci

l 

fo
r 

S
ci

en
ce

 (
IC

S
U

, 

n
o

w
 I

S
C

) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e 

(I
n
te

rd
is

ci
p

li
n
ar

y
) 

E
u
ro

p
e 

1
9

3
1

 (
as

 

IC
S

U
),

 2
0

1
8

 

(a
s 

IS
C

) 

P
ar

is
, 

F
ra

n
ce

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 

G
lo

b
al

 S
ci

en
ti

fi
c 

U
n
io

n
 

P
ro

m
o

te
s 

g
lo

b
al

 s
ci

en
ti

fi
c 

co
ll

ab
o

ra
ti

o
n
, 

su
p

p
o

rt
s 

A
ct

iv
e
 



[4
0
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

in
te

rd
is

ci
p

li
n
ar

y
 r

es
ea

rc
h
, 

ad
v

is
es

 

p
o

li
cy

, 
co

o
rd

in
at

es
 s

c
ie

n
ti

fi
c 

u
n
io

n
s 

T
o

ts
 a

n
d

 Q
u
o

ts
 

(i
n
fo

rm
al

 s
ci

e
n
ti

fi
c 

d
is

cu
ss

io
n
 g

ro
u
p

) 

P
h

y
si

c
s,

 B
io

lo
g

y
, 

In
te

rd
is

ci
p

li
n
ar

y
 

 

E
u
ro

p
e 

1
9

3
1
 

C
a
m

b
ri

d
g
e,

 U
n
it

ed
 

K
in

g
d

o
m

 

In
fo

rm
a
l 

A
ca

d
e
m

ic
 

C
ir

cl
e
 

In
te

ll
ec

tu
al

 e
x
c
h
a
n
g
e 

a
m

o
n

g
 

sc
ie

n
ti

st
s 

an
d

 p
h
il

o
so

p
h
er

s 
D

is
so

lv
ed

 
 

 

D
ra

p
er

 L
ab

o
ra

to
ry

 

(o
ri

g
in

al
ly

 p
ar

t 
o

f 

M
IT

) 

P
h

y
si

c
s 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

3
2
 

C
a
m

b
ri

d
g
e,

 

M
as

sa
c
h
u

se
tt

s,
 U

S
A

 

R
es

ea
rc

h
 

L
ab

o
ra

to
ry

 

E
n
g
in

ee
ri

n
g
 i

n
n
o

v
at

io
n
, 

in
er

ti
al

 

n
av

ig
at

io
n
, 

b
io

m
ed

ic
al

 s
y
st

e
m

s 

A
ct

iv
e
 

M
y
co

lo
g
ic

al
 S

o
ci

et
y
 

o
f 

A
m

er
ic

a
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

3
2
 

R
es

to
n
, 

V
ir

g
in

ia
, 

U
S

A
 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 F

u
n
g
a
l 

b
io

lo
g

y
 r

es
ea

rc
h
, 

p
u
b

li
ca

ti
o

n
s,

 c
o

n
fe

re
n
ce

s 

A
ct

iv
e
 

N
et

h
er

la
n
d

s 

O
rg

an
is

at
io

n
 f

o
r 

A
p

p
li

ed
 S

ci
en

ti
fi

c 

R
es

ea
rc

h
 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
, 

M
ed

ic
in

e 

(A
p

p
li

ed
 S

ci
en

ce
s)

 

 

E
u
ro

p
e 

1
9

3
2
 

T
h
e 

H
ag

u
e,

 

N
et

h
er

la
n
d

s 

A
p

p
li

ed
 R

es
ea

rc
h
 

In
st

it
u
te

 

A
p

p
li

ed
 s

ci
e
n
ce

, 
te

ch
n
o

lo
g

y
 t

ra
n
sf

er
, 

in
n
o

v
at

io
n
 f

o
r 

in
d

u
st

ry
 a

n
d

 s
o

ci
et

y
 

A
ct

iv
e
 

B
o

ta
n
ic

al
 S

o
ci

et
y
 o

f 

C
h
in

a
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

A
si

a
 

1
9

3
3
 

B
ei

ji
n
g
, 

C
h
in

a
 

A
ca

d
e
m

ic
 S

o
ci

et
y

 
B

o
ta

n
ic

al
 r

es
ea

rc
h
, 

ta
x
o

n
o

m
y
, 

co
n
se

rv
at

io
n
, 

ed
u
ca

ti
o

n
 

A
ct

iv
e
 

C
h
e
m

ic
al

 S
o

ci
et

y
 o

f 

P
er

u
 

C
h
e
m

is
tr

y
 

 

S
o

u
th

 

A
m

er
ic

a
 

1
9

3
3
 

L
im

a,
 P

er
u
 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 C

h
e
m

ic
al

 r
es

ea
rc

h
, 

ed
u
ca

ti
o

n
, 

in
d

u
st

ry
 c

o
ll

ab
o

ra
ti

o
n

 

A
ct

iv
e
 

T
h
e 

M
et

eo
ri

ti
ca

l 

S
o

ci
et

y
 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

3
3
 

H
o

u
st

o
n
, 

T
ex

as
, 

U
S

A
 
S

ci
en

ti
fi

c 
S

o
ci

et
y
 

S
tu

d
y
 o

f 
m

e
te

o
ri

te
s,

 p
la

n
et

ar
y
 

sc
ie

n
ce

, 
co

sm
o

c
h
e
m

is
tr

y
 

A
ct

iv
e
 

A
m

er
ic

a
n
 B

o
ar

d
 o

f 

O
rt

h
o

d
o

n
ti

cs
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

3
4
 

S
t.

 L
o

u
is

, 
M

is
so

u
ri

, 

U
S

A
 

P
ro

fe
ss

io
n
al

 

C
er

ti
fi

ca
ti

o
n

 

S
et

s 
st

a
n
d

ar
d

s 
fo

r 
o

rt
h
o

d
o

n
ti

c 
ca

re
 

an
d

 c
er

ti
fi

e
s 

p
ra

ct
it

io
n
er

s 

A
ct

iv
e
 

A
m

er
ic

a
n
 B

o
ar

d
 o

f 

P
sy

c
h
ia

tr
y
 a

n
d

 

N
eu

ro
lo

g
y

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

3
4
 

B
u
ff

al
o

 G
ro

v
e,

 

Il
li

n
o

is
, 

U
S

A
 

P
ro

fe
ss

io
n
al

 

C
er

ti
fi

ca
ti

o
n

 

C
er

ti
fi

es
 s

p
ec

ia
li

st
s 

in
 p

sy
ch

ia
tr

y
 a

n
d

 

n
eu

ro
lo

g
y

 

A
ct

iv
e
 

A
m

er
ic

a
n
 P

o
la

r 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
; 

E
ar

th
 &

 

E
n
v
ir

o
n

m
e
n
ta

l 

S
ci

en
ce

s 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

3
4
 

N
e
w

 Y
o

rk
, 

U
S

A
 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

te
s 

p
o

la
r 

re
se

ar
ch

 a
n
d

 

ex
p

lo
ra

ti
o

n
 

A
ct

iv
e
 

C
h
in

e
se

 S
o

ci
et

y
 f

o
r 

E
le

ct
ri

ca
l 

E
n
g
in

ee
ri

n
g

 

P
h

y
si

c
s 

 

A
si

a
 

1
9

3
4
 

B
ei

ji
n
g
, 

C
h
in

a
 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 E

le
ct

ri
ca

l 
en

g
in

ee
ri

n
g
 r

es
ea

rc
h
, 

ed
u
ca

ti
o

n
, 

an
d

 i
n
d

u
st

ry
 c

o
ll

ab
o

ra
ti

o
n

 

A
ct

iv
e
 

In
d

ia
n
 A

ca
d

e
m

y
 o

f 

S
ci

en
ce

s 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e 

(I
n
te

rd
is

ci
p

li
n
ar

y
) 

A
si

a
 

1
9

3
4
 

B
en

g
al

u
ru

, 
In

d
ia

 
N

at
io

n
al

 S
ci

e
n
ti

fi
c 

A
ca

d
e
m

y
 

P
ro

m
o

te
s 

sc
ie

n
ti

fi
c 

re
se

ar
c
h
 a

n
d

 

ed
u
ca

ti
o

n
 a

cr
o

ss
 d

is
ci

p
li

n
es

 

A
ct

iv
e
 

In
d

ia
n
 P

h
y
si

ca
l 

S
o

ci
et

y
 

P
h

y
si

c
s 

A
si

a
 

1
9

3
4
 

K
o

lk
at

a,
 I

n
d

ia
 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

A
d

v
an

ce
s 

p
h

y
si

cs
 r

es
ea

rc
h
 a

n
d

 

ed
u
ca

ti
o

n
 i

n
 I

n
d

ia
 

A
ct

iv
e
 



[4
1
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

N
et

h
er

la
n
d

s 

M
al

ac
o

lo
g
ic

al
 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
, 

M
al

ac
o

lo
g

y
 

E
u
ro

p
e 

1
9

3
4
 

L
ei

d
en

, 
N

et
h
er

la
n
d

s 
N

at
u
ra

l 
H

is
to

ry
 

S
o

ci
et

y
 

R
es

ea
rc

h
 a

n
d

 c
o

n
se

rv
at

io
n
 o

f 

m
o

ll
u

sk
s 

A
ct

iv
e
 

In
d

ia
n
 I

n
st

it
u
te

 o
f 

C
h
e
m

ic
al

 B
io

lo
g

y
 

(I
IC

B
) 

P
h

y
si

c
s 

 

A
si

a
 

1
9

3
5
 

K
o

lk
at

a,
 I

n
d

ia
 

G
o

v
er

n
m

en
t 

R
es

ea
rc

h
 I

n
st

it
u
te

 

B
io

m
ed

ic
al

 a
n
d

 c
h
e
m

ic
al

 b
io

lo
g

y
 

re
se

ar
ch

 

A
ct

iv
e
 

In
d

ia
n
 N

at
io

n
al

 

S
ci

en
ce

 A
ca

d
e
m

y
 

(I
N

S
A

) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e 

(I
n
te

rd
is

ci
p

li
n
ar

y
) 

A
si

a
 

1
9

3
5
 

N
e
w

 D
e
lh

i,
 I

n
d

ia
 

N
at

io
n
al

 S
ci

e
n
ti

fi
c 

A
ca

d
e
m

y
 

P
ro

m
o

te
s 

sc
ie

n
ce

 i
n
 I

n
d

ia
, 

p
u

b
li

sh
e
s 

jo
u
rn

al
s,

 a
w

ar
d

s 
fe

ll
o

w
sh

ip
s 

A
ct

iv
e
 

A
m

at
e
u
r 

E
n
to

m
o

lo
g

is
ts

' 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
, 

E
n
to

m
o

lo
g

y
 

E
u
ro

p
e 

1
9

3
5
 

U
n
it

ed
 K

in
g
d

o
m

 
N

at
u
ra

l 
H

is
to

ry
 

S
o

ci
et

y
 

E
n
co

u
ra

g
e
s 

st
u
d

y
 o

f 
in

se
ct

s,
 

p
u
b

li
sh

e
s 

jo
u
rn

al
s,

 o
rg

a
n
iz

es
 f

ie
ld

 

ev
en

ts
 

A
ct

iv
e
 

A
m

er
ic

a
n
 C

o
ll

e
g
e 

o
f 

C
h
e
st

 P
h

y
si

ci
a
n
s 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

ex
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

3
5
 

G
le

n
v
ie

w
, 

Il
li

n
o

is
, 

U
S

A
 

P
ro

fe
ss

io
n
al

 

M
ed

ic
al

 S
o

ci
et

y
 

A
d

v
an

ce
s 

p
u
lm

o
n
ar

y
, 

cr
it

ic
a
l 

ca
re

, 

an
d

 s
le

ep
 m

ed
ic

in
e
 

A
ct

iv
e
 

R
o

m
a
n
ia

n
 A

ca
d

e
m

y
 

o
f 

S
ci

en
ce

s 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e 

(I
n
te

rd
is

ci
p

li
n
ar

y
) 

E
u
ro

p
e 

1
9

3
5
 

B
u
ch

ar
es

t,
 R

o
m

a
n
ia

 
N

at
io

n
al

 S
ci

e
n
ti

fi
c 

A
ca

d
e
m

y
 

S
ci

en
ti

fi
c 

re
se

ar
c
h
, 

cu
lt

u
ra

l 

d
ev

el
o

p
m

en
t,

 p
o

li
c
y
 a

d
v
is

o
ry

 

A
ct

iv
e
 

D
o

er
n
er

 I
n
st

it
u
te

 
P

h
y
si

c
s,

 C
h
e
m

is
tr

y
 

E
u
ro

p
e 

 
 

1
9

3
7
 

M
u
n

ic
h
, 

G
er

m
an

y
 

M
u
se

u
m

 R
e
se

ar
ch

 

In
st

it
u
te

 

C
o

n
se

rv
at

io
n
 s

ci
en

ce
, 

ar
t 

re
st

o
ra

ti
o

n
, 

m
u

se
u

m
 s

tu
d

ie
s 

A
ct

iv
e
 

Ir
is

h
 A

st
ro

n
o

m
ic

al
 

S
o

ci
et

y
 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

3
7
 

D
u
b

li
n
, 

Ir
el

an
d

 
A

m
at

e
u
r 

A
st

ro
n
o

m
y
 S

o
ci

et
y

 

A
st

ro
n
o

m
y
 o

u
tr

ea
c
h
, 

p
u
b

li
c 

ed
u
ca

ti
o

n
, 

te
le

sc
o

p
e 

ev
e
n
ts

 

A
ct

iv
e
 

S
o

il
 S

ci
en

ce
 S

o
ci

et
y
 

o
f 

P
o

la
n
d

 

C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 

o
r 

M
ed

ic
in

ex
 

E
u
ro

p
e 

1
9

3
7
 

W
ar

sa
w

, 
P

o
la

n
d

 
P

ro
fe

ss
io

n
al

 S
o

ci
et

y
 S

o
il

 s
ci

en
ce

 r
es

ea
rc

h
, 

ed
u
ca

ti
o

n
, 

en
v
ir

o
n

m
e
n
ta

l 
p

o
li

c
y

 

A
ct

iv
e
 

A
ss

o
ci

at
io

n
 o

f 

M
ic

ro
b

io
lo

g
is

ts
 o

f 

In
d

ia
 (

A
M

I)
 

P
h

y
si

c
s 

 

A
si

a
 

1
9

3
8
 

D
eh

ra
d

u
n
, 

In
d

ia
 

P
ro

fe
ss

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

M
ic

ro
b

io
lo

g
y
 r

es
ea

rc
h
, 

ed
u
ca

ti
o

n
, 

co
n
fe

re
n
ce

s,
 j

o
u
rn

al
 p

u
b

li
ca

ti
o

n
 

A
ct

iv
e
 

B
ri

ti
sh

 C
o

al
 

U
ti

li
sa

ti
o

n
 R

e
se

ar
ch

 

A
ss

o
ci

at
io

n
 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 

 

E
u
ro

p
e 

1
9

3
8
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

In
d

u
st

ri
al

 R
es

ea
rc

h
 

A
ss

o
ci

at
io

n
 

C
o

al
 s

ci
en

ce
, 

co
m

b
u
st

io
n
 t

ec
h

n
o

lo
g

y
, 

en
er

g
y
 e

ff
ic

ie
n
c
y

 

D
is

so
lv

ed
 

E
st

o
n
ia

n
 A

ca
d

e
m

y
 

o
f 

S
ci

en
ce

s 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e 

(I
n
te

rd
is

ci
p

li
n
ar

y
) 

E
u
ro

p
e 

1
9

3
8
 

T
al

li
n
n
, 

E
st

o
n
ia

 
N

at
io

n
al

 S
ci

e
n
ti

fi
c 

A
ca

d
e
m

y
 

M
u
lt

id
is

c
ip

li
n
ar

y
 r

es
ea

rc
h
, 

p
o

li
c
y
 

ad
v
is

o
ry

, 
in

te
rn

at
io

n
al

 c
o

ll
ab

o
ra

ti
o

n
 

A
ct

iv
e
 

K
an

el
lo

p
o

u
lo

s 

In
st

it
u
te

 o
f 

C
h
e
m

is
tr

y
 a

n
d

 

A
g
ri

cu
lt

u
re

 

C
h
e
m

is
tr

y
 

E
u
ro

p
e 

1
9

3
8
 

A
th

e
n
s,

 G
re

ec
e
 

R
es

ea
rc

h
 I

n
st

it
u
te

 
A

g
ri

cu
lt

u
ra

l 
c
h
e
m

is
tr

y
, 

so
il

 s
c
ie

n
ce

, 

cr
o

p
 i

m
p

ro
v
e
m

e
n
t 

A
ct

iv
e
 



[4
2
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

S
lo

v
e
n
ia

n
 A

ca
d

e
m

y
 

o
f 

S
ci

en
ce

s 
an

d
 A

rt
s 

(S
A

Z
U

) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e 

(I
n
te

rd
is

ci
p

li
n
ar

y
) 

E
u
ro

p
e 

1
9

3
8
 

L
ju

b
lj

an
a,

 S
lo

v
e
n
ia

 
N

at
io

n
al

 S
ci

e
n
ti

fi
c 

A
ca

d
e
m

y
 

S
ci

en
ce

s 
an

d
 h

u
m

an
it

ie
s 

re
se

a
rc

h
, 

cu
lt

u
ra

l 
p

ro
m

o
ti

o
n
, 

p
o

li
c
y
 

en
g
a
g
e
m

en
t 

A
ct

iv
e
 

A
m

er
ic

a
n
 

O
st

eo
p

at
h
ic

 B
o

ar
d

 o
f 

R
ad

io
lo

g
y
 (

A
O

B
R

) 

P
h

y
si

c
s,

 P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

3
9
 

C
h
ic

a
g
o

, 
Il

li
n
o

is
, 

U
S

A
 

P
ro

fe
ss

io
n
al

 

C
er

ti
fi

ca
ti

o
n
 B

o
ar

d
 

C
er

ti
fi

es
 o

st
eo

p
at

h
ic

 r
ad

io
lo

g
is

ts
, 

se
ts

 

st
an

d
ar

d
s 

fo
r 

p
ra

ct
ic

e
 

A
ct

iv
e
 

C
an

ad
ia

n
 

P
sy

c
h
o

lo
g
ic

a
l 

A
ss

o
ci

at
io

n
 (

C
P

A
) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

3
9
 

O
tt

a
w

a,
 O

n
ta

ri
o

, 

C
an

ad
a
 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
p

sy
c
h
o

lo
g
ic

a
l 

re
se

ar
ch

, 

ed
u
ca

ti
o

n
, 

an
d

 p
ra

ct
ic

e
 

A
ct

iv
e
 

F
re

n
ch

 N
a
ti

o
n
al

 

C
en

tr
e 

fo
r 

S
ci

en
ti

fi
c 

R
es

ea
rc

h
 (

C
N

R
S

) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e 

(I
n
te

rd
is

ci
p

li
n
ar

y
) 

E
u
ro

p
e 

1
9

3
9
 

P
ar

is
, 

F
ra

n
ce

 
G

o
v
er

n
m

en
t 

R
es

ea
rc

h
 

O
rg

an
iz

a
ti

o
n

 

M
u
lt

id
is

c
ip

li
n
ar

y
 r

es
ea

rc
h
 a

cr
o

ss
 

sc
ie

n
ce

s 
an

d
 h

u
m

an
it

ie
s 

A
ct

iv
e
 

G
ri

ff
it

h
 I

n
st

it
u

te
 

P
h

y
si

o
lo

g
y
, 

 

E
g

y
p

to
lo

g
y

 

E
u
ro

p
e 

1
9

3
9
 

O
x

fo
rd

, 
U

n
it

ed
 

K
in

g
d

o
m

 

A
ca

d
e
m

ic
 R

e
se

ar
ch

 

In
st

it
u
te

 

E
g

y
p

to
lo

g
y
 r

es
ea

rc
h
, 

ar
ch

iv
e
s,

 

p
u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

Is
ti

tu
to

 N
az

io
n
al

e 
d

i 

A
lt

a 
M

a
te

m
a
ti

ca
 

F
ra

n
ce

sc
o

 S
e
v
er

i 

P
h

y
si

o
lo

g
y
, 

M
at

h
e
m

at
ic

s 

E
u
ro

p
e 

1
9

3
9
 

R
o

m
e,

 I
ta

ly
 

A
ca

d
e
m

ic
 I

n
st

it
u
te

 
A

d
v
an

ce
d

 m
a
th

e
m

at
ic

a
l 

re
se

a
rc

h
 a

n
d

 

ed
u
ca

ti
o

n
 

A
ct

iv
e
 

S
o

ci
et

y
 f

o
r 

D
ev

el
o

p
m

e
n
ta

l 

B
io

lo
g

y
 (

S
D

B
) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

3
9
 

B
et

h
es

d
a,

 M
ar

y
la

n
d

, 

U
S

A
 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

R
es

ea
rc

h
 i

n
 d

ev
el

o
p

m
en

ta
l 

b
io

lo
g

y
, 

co
n
fe

re
n
ce

s,
 p

u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

C
o

m
m

it
te

e 
o

n
 

U
ra

n
iu

m
 (

p
re

cu
rs

o
r 

to
 M

an
h
at

ta
n
 

P
ro

je
ct

) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

3
9
 

W
as

h
in

g
to

n
, 

D
.C

.,
 

U
S

A
 

G
o

v
er

n
m

en
t 

A
d

v
is

o
ry

 

C
o

m
m

it
te

e
 

In
it

ia
te

d
 U

.S
. 

at
o

m
ic

 r
es

ea
rc

h
, 

la
te

r 

su
b

su
m

ed
 i

n
to

 N
at

io
n
al

 D
ef

e
n

se
 

R
&

D
 

D
is

so
lv

ed
 

T
el

ec
o

m
m

u
n
ic

at
io

n
s 

R
es

ea
rc

h
 

E
st

ab
li

sh
m

e
n
t 

(T
R

E
) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 

 

E
u
ro

p
e 

1
9

4
0
 

M
al

v
er

n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

G
o

v
er

n
m

en
t 

R
es

ea
rc

h
 F

ac
il

it
y

 

R
ad

ar
 a

n
d

 e
le

ct
ro

n
ic

 w
ar

fa
re

 r
es

ea
rc

h
 

d
u
ri

n
g
 W

W
II

 

D
is

so
lv

ed
 

S
o

ci
et

y
 o

f 
V

er
te

b
ra

te
 

P
al

eo
n
to

lo
g

y
 (

S
V

P
) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

4
0
 

B
et

h
es

d
a,

 M
ar

y
la

n
d

, 

U
S

A
 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

V
er

te
b

ra
te

 f
o

ss
il

 r
es

ea
rc

h
, 

ed
u

ca
ti

o
n
, 

p
u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

T
h
e 

N
u
tr

it
io

n
 

S
o

ci
et

y
 (

U
K

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

4
1
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

A
d

v
an

ce
s 

n
u
tr

it
io

n
a
l 

sc
ie

n
ce

, 

p
u
b

li
sh

e
s 

jo
u
rn

al
s 

(B
ri

ti
sh

 J
o

u
rn

a
l 

o
f 

N
u

tr
it

io
n

),
 o

rg
an

iz
es

 c
o

n
fe

re
n

ce
s 

A
ct

iv
e
 

G
eo

rg
ia

n
 N

at
io

n
al

 

A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e 

(I
n
te

rd
is

ci
p

li
n
ar

y
) 

E
u
ro

p
e 

(E
u
ra

si
a)

 

1
9

4
1
 

T
b

il
is

i,
 G

eo
rg

ia
 

G
o

v
er

n
m

en
ta

l 

N
at

io
n
al

 S
ci

e
n
ti

fi
c 

A
ca

d
e
m

y
 

C
o

o
rd

in
at

es
 s

ci
e
n
ti

fi
c 

re
se

ar
c
h
 a

cr
o

ss
 

d
is

ci
p

li
n
es

, 
p

u
b

li
sh

es
 j

o
u
rn

al
s,

 

A
ct

iv
e
 



[4
3
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

ad
v
is

es
 p

o
li

c
y
, 

su
p

p
o

rt
s 

n
at

io
n
al

 

in
n
o

v
at

io
n

 

L
it

h
u
an

ia
n
 A

ca
d

e
m

y
 

o
f 

S
ci

en
ce

s 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e 

(I
n
te

rd
is

ci
p

li
n
ar

y
) 

E
u
ro

p
e 

1
9

4
1
 

V
il

n
iu

s,
 L

it
h

u
an

ia
 

G
o

v
er

n
m

en
ta

l 

N
at

io
n
al

 S
ci

e
n
ti

fi
c 

A
ca

d
e
m

y
 

P
ro

m
o

te
s 

sc
ie

n
ti

fi
c 

re
se

ar
c
h
, 

m
an

a
g
e
s 

in
st

it
u

te
s,

 p
u
b

li
sh

es
 j

o
u
rn

al
s,

 s
u
p

p
o

rt
s 

in
te

rn
a
ti

o
n
al

 c
o

ll
ab

o
ra

ti
o

n
 

A
ct

iv
e
 

C
o

u
n
ci

l 
o

f 
S

ci
e
n
ti

fi
c 

an
d

 I
n
d

u
st

ri
al

 

R
es

ea
rc

h
 (

C
S

IR
) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e 

(I
n
te

rd
is

ci
p

li
n
ar

y
) 

A
si

a
 

1
9

4
2
 

N
e
w

 D
e
lh

i,
 I

n
d

ia
 

G
o

v
er

n
m

en
t 

R
&

D
 

O
rg

an
iz

a
ti

o
n

 

M
u
lt

id
is

c
ip

li
n
ar

y
 r

es
ea

rc
h
 i

n
 s

ci
en

ce
 

an
d

 t
ec

h
n
o

lo
g

y
, 

in
d

u
st

ri
al

 i
n
n

o
v
at

io
n
, 

n
at

io
n
al

 d
e
v
el

o
p

m
e
n
t 

A
ct

iv
e
 

In
st

it
u
te

 o
f 

C
h
e
m

is
tr

y
 o

f 
G

re
at

 

B
ri

ta
in

 a
n
d

 I
re

la
n
d

 

C
h
e
m

is
tr

y
 

E
u
ro

p
e 

1
9

4
3
 

L
o

n
d

o
n
, 

U
K

 
P

ro
fe

ss
io

n
al

 

In
st

it
u
te

 

P
ro

m
o

ti
n

g
 c

h
e
m

ic
a
l 

sc
ie

n
ce

s,
 

ce
rt

if
ic

at
io

n
, 

in
d

u
st

ri
al

 c
h
e
m

is
tr

y
 

A
ct

iv
e 

(m
er

g
ed

 i
n
to

 

R
o

y
al

 S
o

ci
et

y
 

o
f 

C
h
e
m

is
tr

y
 

in
 1

9
8

0
) 

A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s 
o

f 

U
zb

ek
is

ta
n

 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e 

(I
n
te

rd
is

ci
p

li
n
ar

y
) 

A
si

a
 

1
9

4
3
 

T
as

h
k
en

t,
 U

zb
e
k
is

ta
n

 
N

at
io

n
al

 S
ci

e
n
ti

fi
c 

A
ca

d
e
m

y
 

M
u
lt

id
is

c
ip

li
n
ar

y
 r

es
ea

rc
h
, 

p
o

li
c
y
 

ad
v
is

o
ry

, 
sc

ie
n
ti

fi
c 

p
u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

A
rm

en
ia

n
 N

at
io

n
al

 

A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e 

(I
n
te

rd
is

ci
p

li
n
ar

y
) 

A
si

a
 

1
9

4
3
 

Y
er

ev
an

, 
A

rm
en

ia
 

N
at

io
n
al

 S
ci

e
n
ti

fi
c 

A
ca

d
e
m

y
 

F
u

n
d

a
m

e
n
ta

l 
a
n
d

 a
p

p
li

ed
 r

es
ea

rc
h
 

ac
ro

ss
 s

ci
en

ce
s 

an
d

 h
u

m
a
n
it

ie
s 

A
ct

iv
e
 

B
ri

ti
sh

 A
n
ta

rc
ti

c 

S
u
rv

e
y
 (

o
ri

g
in

al
ly

 

F
al

k
la

n
d

 I
sl

an
d

s 

D
ep

en
d

en
ci

es
 

S
u
rv

e
y
) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 

E
u
ro

p
e 

1
9

4
3
 

C
a
m

b
ri

d
g
e,

 U
n
it

ed
 

K
in

g
d

o
m

 

G
o

v
er

n
m

en
t 

R
es

ea
rc

h
 I

n
st

it
u
te

 

P
o

la
r 

re
se

ar
ch

, 
cl

im
at

e 
sc

ie
n
c
e,

 

g
la

ci
o

lo
g

y
, 

b
io

d
iv

er
si

ty
 s

tu
d

ie
s 

A
ct

iv
e
 

F
ie

ld
 S

tu
d

ie
s 

C
o

u
n
ci

l 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

4
3
 

S
h
re

w
sb

u
ry

, 
U

n
it

ed
 

K
in

g
d

o
m

 

E
n
v
ir

o
n

m
e
n
ta

l 

E
d

u
ca

ti
o

n
 C

h
ar

it
y

 

F
ie

ld
-b

as
ed

 e
n

v
ir

o
n

m
e
n
ta

l 
ed

u
ca

ti
o

n
, 

b
io

d
iv

er
si

ty
 m

o
n
it

o
ri

n
g
, 

p
u
b

li
c 

o
u
tr

ea
ch

 

A
ct

iv
e
 

K
y
rg

y
z 

A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s 

C
h
e
m

is
tr

y
 

 

A
si

a
 

1
9

4
3
 

B
is

h
k
ek

, 
K

y
rg

y
zs

ta
n

 
N

at
io

n
al

 S
ci

e
n
ti

fi
c 

A
ca

d
e
m

y
 

S
ci

en
ti

fi
c 

re
se

ar
c
h
, 

ed
u
ca

ti
o

n
, 

p
o

li
cy

 

ad
v
is

o
ry

 

A
ct

iv
e
 

W
es

t 
S

ib
er

ia
n
 

B
ra

n
ch

 o
f 

th
e 

A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s 
o

f 
th

e 

S
o

v
ie

t 
U

n
io

n
 

C
h
e
m

is
tr

y
 

 

A
si

a 
(R

u
ss

ia
) 

1
9

4
3
 

N
o

v
o

si
b

ir
sk

, 
R

u
ss

ia
 

R
eg

io
n
al

 S
ci

e
n
ti

fi
c 

A
ca

d
e
m

y
 

M
u
lt

id
is

c
ip

li
n
ar

y
 r

es
ea

rc
h
 i

n
 S

ib
er

ia
, 

in
cl

u
d

in
g
 b

io
lo

g
y
 a

n
d

 g
eo

lo
g

y
 

A
ct

iv
e
 



[4
4
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

In
d

ia
n
 I

n
st

it
u
te

 o
f 

C
h
e
m

ic
al

 

T
ec

h
n
o

lo
g

y
 (

II
C

T
) 

C
h
e
m

is
tr

y
 

A
si

a
 

1
9

4
4
 

H
y
d

er
ab

ad
, 

In
d

ia
 

G
o

v
er

n
m

en
ta

l 

(u
n
d

er
 C

S
IR

) 

R
es

ea
rc

h
 I

n
st

it
u
te

 

C
h
e
m

ic
al

 s
ci

en
ce

s 
re

se
ar

ch
, 

d
ru

g
 

d
ev

el
o

p
m

en
t,

 i
n
d

u
st

ri
al

 c
h
e
m

is
tr

y
 

A
ct

iv
e
 

In
st

it
u
te

 o
f 

S
y
st

e
m

a
ti

cs
 a

n
d

 

E
co

lo
g

y
 o

f 
A

n
im

al
s 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

A
si

a
 

1
9

4
4
 

N
o

v
o

si
b

ir
sk

, 
R

u
ss

ia
 

A
ca

d
e
m

ic
 R

e
se

ar
ch

 

In
st

it
u
te

 

Z
o

o
lo

g
ic

al
 s

y
st

e
m

a
ti

cs
, 

ec
o

lo
g

y
, 

b
io

d
iv

er
si

ty
 c

o
n

se
rv

at
io

n
 

A
ct

iv
e
 

B
ri

ti
sh

 I
ro

n
 a

n
d

 S
te

el
 

R
es

ea
rc

h
 

A
ss

o
ci

at
io

n
 

C
h
e
m

is
tr

y
 

 

E
u
ro

p
e 

1
9

4
4
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

In
d

u
st

ri
al

 R
es

ea
rc

h
 

A
ss

o
ci

at
io

n
 

M
et

al
lu

rg
ic

al
 r

es
ea

rc
h
, 

st
ee

l 

p
ro

d
u
ct

io
n
 i

n
n
o

v
at

io
n

 

D
is

so
lv

ed
 

In
st

it
u
te

 o
f 

M
ea

su
re

m
en

t 
an

d
 

C
o

n
tr

o
l 

P
h

y
si

c
s 

E
u
ro

p
e 

1
9

4
4
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

P
ro

fe
ss

io
n
al

 

E
n
g
in

ee
ri

n
g
 S

o
ci

et
y

 P
ro

m
o

te
s 

au
to

m
at

io
n
, 

in
st

ru
m

en
ta

ti
o

n
, 

an
d

 c
o

n
tr

o
l 

sy
st

e
m

s 

A
ct

iv
e
 

U
S

S
R

 A
ca

d
e
m

y
 o

f 

M
ed

ic
al

 S
ci

en
ce

s 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

A
si

a 
(R

u
ss

ia
) 

1
9

4
4
 

M
o

sc
o

w
, 

S
o

v
ie

t 

U
n
io

n
 (

n
o

w
 R

u
ss

ia
) 

N
at

io
n
al

 M
ed

ic
al

 

A
ca

d
e
m

y
 

M
ed

ic
al

 r
es

ea
rc

h
, 

p
u
b

li
c 

h
ea

lt
h
 

p
o

li
cy

, 
cl

in
ic

al
 s

ta
n
d

ar
d

s 

D
is

so
lv

ed
 

U
N

E
S

C
O

 (
U

n
it

ed
 

N
at

io
n
s 

E
d

u
ca

ti
o

n
al

, 

S
ci

en
ti

fi
c 

a
n
d

 

C
u
lt

u
ra

l 

O
rg

an
iz

a
ti

o
n
) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 a

n
d

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

 

E
u
ro

p
e 

1
9

4
5
 

P
ar

is
, 

F
ra

n
ce

 
In

te
rg

o
v
er

n
m

en
ta

l 

O
rg

an
iz

a
ti

o
n

 

P
ro

m
o

te
s 

in
te

rn
at

io
n
al

 c
o

ll
ab

o
ra

ti
o

n
 

in
 e

d
u
ca

ti
o

n
, 

sc
ie

n
ce

, 
an

d
 c

u
lt

u
re

 

A
ct

iv
e
 

A
ze

rb
ai

ja
n

 

N
at

io
n
al

 A
ca

d
e
m

y
 

o
f 

S
ci

en
ce

s 

P
h

y
si

c
s 

 

A
si

a
 

1
9

4
5
 

B
ak

u
, 

A
ze

rb
ai

ja
n

 
N

at
io

n
al

 S
ci

e
n
ti

fi
c 

A
ca

d
e
m

y
 

M
u
lt

id
is

c
ip

li
n
ar

y
 r

es
ea

rc
h
, 

p
o

li
c
y
 

ad
v
is

o
ry

, 
sc

ie
n
ti

fi
c 

p
u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

C
an

ad
ia

n
 

A
ss

o
ci

at
io

n
 o

f 

P
h

y
si

ci
st

s 

P
h

y
si

c
s 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

4
5
 

O
tt

a
w

a,
 C

a
n
ad

a 
P

ro
fe

ss
io

n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
p

h
y
si

c
s 

re
se

ar
ch

, 
ed

u
ca

ti
o

n
, 

an
d

 o
u
tr

ea
ch

 

A
ct

iv
e
 

C
h
in

e
se

 C
er

a
m

ic
 

S
o

ci
et

y
 

C
h
e
m

is
tr

y
 

A
si

a
 

1
9

4
5
 

B
ei

ji
n
g
, 

C
h
in

a
 

P
ro

fe
ss

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

R
es

ea
rc

h
 i

n
 c

er
a
m

ic
s,

 m
at

er
ia

ls
 

sc
ie

n
ce

, 
in

d
u
st

ri
al

 a
p

p
li

ca
ti

o
n

s 

A
ct

iv
e
 

F
ed

er
at

io
n
 o

f 

A
m

er
ic

a
n
 S

ci
e
n
ti

st
s 

(F
A

S
) 

P
h

y
si

c
s 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

4
5
 

W
as

h
in

g
to

n
, 

D
.C

.,
 

U
S

A
 

A
d

v
o

ca
c
y
 a

n
d

 

P
o

li
cy

 O
rg

a
n
iz

at
io

n
 

S
ci

en
ce

 p
o

li
c
y
, 

n
at

io
n
al

 s
ec

u
ri

ty
, 

p
u
b

li
c 

ed
u
ca

ti
o

n
 

A
ct

iv
e
 

In
st

it
u
ti

o
n
 o

f 

M
et

al
lu

rg
is

ts
 

(m
er

g
ed

 i
n
to

 I
O

M
3

) 

C
h
e
m

is
tr

y
 

E
u
ro

p
e 

1
9

4
5
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 M

et
al

lu
rg

ic
al

 r
es

ea
rc

h
, 

in
d

u
st

ri
al

 

st
an

d
ar

d
s,

 e
d

u
ca

ti
o

n
 

D
is

so
lv

ed
 

M
ic

ro
b

io
lo

g
y
 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

4
5
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

P
ro

fe
ss

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

M
ic

ro
b

io
lo

g
y
 r

es
ea

rc
h
, 

ed
u
ca

ti
o

n
, 

p
u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

P
it

ts
b

u
rg

h
 

G
eo

lo
g
ic

al
 S

o
ci

et
y

 

C
h
e
m

is
tr

y
, 

P
h

y
si

c
s 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

4
5
 

P
it

ts
b

u
rg

h
, 

P
en

n
sy

lv
an

ia
, 

U
S

A
 

R
eg

io
n
al

 S
ci

e
n
ti

fi
c 

S
o

ci
et

y
 

G
eo

lo
g
ic

al
 r

es
ea

rc
h
, 

fi
el

d
 s

tu
d

ie
s,

 

ed
u
ca

ti
o

n
 

A
ct

iv
e
 



[4
5
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

S
o

ci
et

y
 o

f 
C

o
sm

et
ic

 

C
h
e
m

is
ts

 

C
h
e
m

is
tr

y
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

4
5
 

N
e
w

 Y
o

rk
, 

U
S

A
 

P
ro

fe
ss

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

C
o

sm
et

ic
 s

ci
e
n
ce

 r
es

ea
rc

h
, 

fo
rm

u
la

ti
o

n
 s

ta
n
d

ar
d

s,
 i

n
d

u
st

ry
 

co
ll

ab
o

ra
ti

o
n

 

A
ct

iv
e
 

A
m

er
ic

a
n
 S

o
ci

et
y
 

fo
r 

S
u
rg

er
y
 o

f 
th

e 

H
an

d
 (

A
S

S
H

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

4
6
 

C
h
ic

a
g
o

, 
Il

li
n
o

is
, 

U
S

A
 

P
ro

fe
ss

io
n
al

 

M
ed

ic
al

 S
o

ci
et

y
 

A
d

v
an

ce
s 

h
a
n
d

 s
u
rg

er
y
 t

h
ro

u
g

h
 

ed
u
ca

ti
o

n
, 

re
se

ar
ch

, 
a
n
d

 c
li

n
ic

al
 

st
an

d
ar

d
s 

A
ct

iv
e
 

A
to

m
ic

 E
n
er

g
y
 

R
es

ea
rc

h
 

E
st

ab
li

sh
m

e
n
t 

(A
E

R
E

) 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

4
6
 

H
ar

w
el

l,
 U

n
it

ed
 

K
in

g
d

o
m

 

G
o

v
er

n
m

en
t 

R
es

ea
rc

h
 F

ac
il

it
y

 

N
u
cl

ea
r 

re
se

ar
ch

, 
re

ac
to

r 

d
ev

el
o

p
m

en
t,

 r
ad

ia
ti

o
n
 s

af
et

y
 

D
is

so
lv

ed
 

B
ri

ti
sh

 A
to

m
ic

 

S
ci

en
ti

st
s 

A
ss

o
ci

at
io

n
 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

4
6
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

A
d

v
o

ca
c
y
 a

n
d

 

P
o

li
cy

 G
ro

u
p

 

P
ro

m
o

te
d

 r
es

p
o

n
si

b
le

 u
se

 o
f 

a
to

m
ic

 

en
er

g
y
, 

p
u
b

li
c 

ed
u
ca

ti
o

n
 

D
is

so
lv

ed
 

G
er

m
an

 A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s 
at

 B
er

li
n

 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

4
6
 

B
er

li
n
, 

G
er

m
an

y
 

N
at

io
n
al

 S
ci

e
n
ti

fi
c 

A
ca

d
e
m

y
 

M
u
lt

id
is

c
ip

li
n
ar

y
 r

es
ea

rc
h
, 

su
cc

es
so

r 

to
 P

ru
ss

ia
n
 A

ca
d

e
m

y
 o

f 
S

ci
e
n

ce
s 

D
is

so
lv

ed
 

In
te

rn
at

io
n
al

 

A
ss

o
ci

at
io

n
 f

o
r 

th
e 

P
la

n
t 

P
ro

te
ct

io
n
 

S
ci

en
ce

s 
(I

A
P

P
S

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

4
6
 

G
ö

tt
in

g
en

, 
G

er
m

an
y

 
G

lo
b

al
 S

ci
en

ti
fi

c 

S
o

ci
et

y
 

P
la

n
t 

p
ro

te
ct

io
n
 r

es
ea

rc
h
, 

p
es

t 

m
an

a
g
e
m

e
n
t,

 i
n
te

rn
at

io
n
a
l 

co
ll

ab
o

ra
ti

o
n

 

A
ct

iv
e
 

K
az

ak
h

st
a
n
 

A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s 

P
h

y
si

c
s 

 

A
si

a
 

1
9

4
6
 

A
lm

at
y
, 

K
az

ak
h

st
an

 
N

at
io

n
al

 S
ci

e
n
ti

fi
c 

A
ca

d
e
m

y
 

S
ci

en
ti

fi
c 

re
se

ar
c
h
, 

ed
u
ca

ti
o

n
, 

p
o

li
cy

 

ad
v
is

o
ry

 

A
ct

iv
e
 

K
o

re
an

 C
h
e
m

ic
al

 

S
o

ci
et

y
 

C
h
e
m

is
tr

y
 

 

A
si

a
 

1
9

4
6
 

S
eo

u
l,

 S
o

u
th

 K
o

re
a
 

P
ro

fe
ss

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

C
h
e
m

is
tr

y
 r

es
ea

rc
h
, 

ed
u
ca

ti
o

n
, 

p
u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

S
o

ci
et

y
 o

f 
G

e
n
er

al
 

P
h

y
si

o
lo

g
is

ts
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

4
6
 

W
o

o
d

s 
H

o
le

, 

M
as

sa
c
h
u

se
tt

s,
 U

S
A

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
 r

es
ea

rc
h
, 

sy
m

p
o

si
a,

 

jo
u
rn

al
 p

u
b

li
ca

ti
o

n
 

A
ct

iv
e
 

U
n
io

n
 o

f 
Ja

p
an

es
e 

S
ci

en
ti

st
s 

a
n
d

 

E
n
g
in

ee
rs

 (
JU

S
E

) 

P
h

y
si

c
s 

 

A
si

a
 

1
9

4
6
 

T
o

k
y
o

, 
Ja

p
an

 
P

ro
fe

ss
io

n
al

 

E
n
g
in

ee
ri

n
g
 S

o
ci

et
y

 P
ro

m
o

te
s 

q
u
al

it
y
 c

o
n
tr

o
l,

 i
n
d

u
st

ri
al

 

st
an

d
ar

d
s,

 T
o

ta
l 

Q
u
al

it
y
 M

a
n
a
g
e
m

e
n
t 

A
ct

iv
e
 

A
ss

o
ci

at
io

n
 f

o
r 

C
o

m
p

u
ti

n
g
 

M
ac

h
in

er
y
 (

A
C

M
) 

P
h

y
si

c
s 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

4
7
 

N
e
w

 Y
o

rk
, 

U
S

A
 

P
ro

fe
ss

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

C
o

m
p

u
ti

n
g
 r

es
ea

rc
h
, 

co
n

fe
re

n
ce

s,
 

p
u
b

li
ca

ti
o

n
s,

 e
d

u
ca

ti
o

n
 

A
ct

iv
e
 

A
ss

o
ci

at
io

n
 o

f 

B
ri

ti
sh

 S
ci

e
n
ce

 

W
ri

te
rs

 (
A

B
S

W
) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 a

n
d

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e 

(I
n
te

rd
is

ci
p

li
n
ar

y
) 

E
u
ro

p
e 

1
9

4
7
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

P
ro

fe
ss

io
n
al

 

A
ss

o
ci

at
io

n
 

S
ci

en
ce

 j
o

u
rn

al
is

m
, 

m
ed

ia
 t

ra
in

in
g
, 

p
u
b

li
c 

en
g
a
g
e
m

e
n
t 

A
ct

iv
e
 



[4
6
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

A
ss

o
ci

at
io

n
 o

f 

O
rt

h
o

d
o

x
 J

e
w

is
h
 

S
ci

en
ti

st
s 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 a

n
d

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e 

(I
n
te

rd
is

ci
p

li
n
ar

y
) 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

4
7
 

N
e
w

 Y
o

rk
, 

U
S

A
 

R
el

ig
io

u
s 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

In
te

g
ra

ti
n

g
 s

ci
e
n
ce

 w
it

h
 J

e
w

is
h
 e

th
ic

s 

an
d

 e
d

u
ca

ti
o

n
 

A
ct

iv
e
 

C
ro

at
ia

n
 

M
et

eo
ro

lo
g
ic

al
 a

n
d

 

H
y
d

ro
lo

g
ic

al
 S

er
v
ic

e
 P

h
y
si

c
s 

 

E
u
ro

p
e 

1
9

4
7
 

Z
a
g
re

b
, 

C
ro

at
ia

 
G

o
v
er

n
m

en
t 

A
g
e
n
c
y
 

W
ea

th
er

 f
o

re
ca

st
in

g
, 

cl
im

at
e 

re
se

ar
ch

, 
h

y
d

ro
lo

g
y

 

A
ct

iv
e
 

F
o

n
d

at
io

n
 p

o
u
r 

la
 

re
ch

er
ch

e 
m

éd
ic

al
e 

(F
R

M
) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

4
7
 

P
ar

is
, 

F
ra

n
ce

 
M

ed
ic

al
 R

es
ea

rc
h
 

F
o

u
n
d

at
io

n
 

B
io

m
ed

ic
al

 r
es

ea
rc

h
 f

u
n
d

in
g
, 

p
u
b

li
c 

h
ea

lt
h
 a

d
v
o

ca
c
y

 

A
ct

iv
e
 

G
eo

lo
g
ic

al
 

A
ss

o
ci

at
io

n
 o

f 

C
an

ad
a
 

C
h
e
m

is
tr

y
, 

P
h

y
si

c
s 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

4
7
 

O
tt

a
w

a,
 C

a
n
ad

a 
P

ro
fe

ss
io

n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

G
eo

sc
ie

n
ce

 r
es

ea
rc

h
, 

ed
u
ca

ti
o

n
, 

p
u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

N
e
w

 Z
ea

la
n
d

 

P
sy

c
h
o

lo
g
ic

a
l 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

O
ce

an
ia

 
 

 

1
9

4
7
 

W
el

li
n
g

to
n
, 

N
e
w

 

Z
ea

la
n
d

 

P
ro

fe
ss

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
sy

c
h
o

lo
g

y
 r

es
ea

rc
h
, 

ed
u
ca

ti
o

n
, 

cl
in

ic
al

 s
ta

n
d

ar
d

s 

A
ct

iv
e
 

O
ss

o
li

n
eu

m
 

(S
ci

en
ti

fi
c 

P
u
b

li
sh

in
g
 A

rm
) 

In
te

rd
is

ci
p

li
n
ar

y
 

S
ci

en
ce

 

E
u
ro

p
e 

1
9

4
7
 

W
ro

cł
aw

, 
P

o
la

n
d

 
A

ca
d

e
m

ic
 

P
u
b

li
sh

in
g
 I

n
st

it
u

te
 

S
ci

en
ti

fi
c 

a
n
d

 c
u
lt

u
ra

l 
p

u
b

li
sh

in
g
, 

h
is

to
ri

ca
l 

re
se

ar
c
h

 

A
ct

iv
e
 

T
ex

as
 P

sy
c
h
o

lo
g
ic

al
 

A
ss

o
ci

at
io

n
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

4
7
 

A
u
st

in
, 

T
ex

as
, 

U
S

A
 

R
eg

io
n
al

 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

sy
c
h
o

lo
g

y
 e

d
u
ca

ti
o

n
, 

p
ra

ct
ic

e 

st
an

d
ar

d
s,

 p
u
b

li
c 

o
u
tr

ea
ch

 

A
ct

iv
e
 

S
o

ci
et

y
 o

f 

S
y
st

e
m

a
ti

c 

B
io

lo
g
is

ts
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

4
7
 

U
S

A
 (

v
ar

io
u

s 

ch
ap

te
rs

) 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

E
v
o

lu
ti

o
n
ar

y
 b

io
lo

g
y
, 

ta
x
o

n
o

m
y
, 

p
h

y
lo

g
en

et
ic

s 

A
ct

iv
e
 

S
o

ci
et

y
 f

o
r 

Im
a
g
in

g
 

S
ci

en
ce

 a
n
d

 

T
ec

h
n
o

lo
g

y
 (

IS
&

T
) 

P
h

y
si

c
s 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

4
7
 

S
p

ri
n
g

fi
el

d
, 

V
ir

g
in

ia
, 

U
S

A
 

P
ro

fe
ss

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

Im
ag

in
g
 t

ec
h

n
o

lo
g

y
 r

es
ea

rc
h
, 

d
ig

it
al

 

p
ri

n
ti

n
g
, 

co
n

fe
re

n
ce

s 

A
ct

iv
e
 

S
ca

n
d

in
a
v
ia

n
 P

la
n
t 

P
h

y
si

o
lo

g
y
 S

o
ci

et
y

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

4
7
 

U
p

p
sa

la
, 

S
w

ed
e
n

 
P

ro
fe

ss
io

n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
la

n
t 

p
h

y
si

o
lo

g
y
 r

e
se

ar
ch

, 

co
n
fe

re
n
ce

s,
 j

o
u
rn

al
 p

u
b

li
ca

ti
o

n
 

A
ct

iv
e
 

P
ak

is
ta

n
 A

ss
o

ci
at

io
n
 

fo
r 

th
e 

A
d

v
a
n
ce

m
en

t 

o
f 

S
ci

en
ce

 (
P

A
A

S
) 

P
h

y
si

c
s 

 

A
si

a
 

1
9

4
7
 

L
a
h
o

re
, 

P
ak

is
ta

n
 

N
at

io
n
al

 S
ci

e
n
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

te
s 

sc
ie

n
ce

 e
d

u
ca

ti
o

n
, 

re
se

ar
ch

, 

p
o

li
cy

 e
n
g
a
g
e
m

e
n
t 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 U
n

io
n
 

fo
r 

C
o

n
se

rv
at

io
n
 o

f 

N
at

u
re

 (
IU

C
N

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

4
8
 

F
o

n
ta

in
eb

le
au

, 
F

ra
n
ce

 I
n
te

rg
o

v
er

n
m

en
ta

l 

E
n
v
ir

o
n

m
e
n
ta

l 

U
n
io

n
 

G
lo

b
al

 b
io

d
iv

er
si

ty
 c

o
n
se

rv
at

io
n
, 

p
o

li
cy

 a
d

v
is

o
ry

, 
p

ro
te

ct
ed

 a
re

a 

m
an

a
g
e
m

e
n
t 

A
ct

iv
e
 



[4
7
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

In
te

rn
at

io
n
al

 U
n

io
n
 

o
f 

C
ry

st
al

lo
g
ra

p
h

y
 

(I
U

C
r)

 

C
h
e
m

is
tr

y
 

E
u
ro

p
e 

1
9

4
8
 

C
h
e
st

er
, 

U
n
it

ed
 

K
in

g
d

o
m

 

In
te

rn
at

io
n
al

 

S
ci

en
ti

fi
c 

U
n
io

n
 

P
ro

m
o

te
s 

cr
y
st

al
lo

g
ra

p
h

y
 r

es
e
ar

ch
, 

p
u
b

li
sh

e
s 

jo
u
rn

al
s,

 o
rg

a
n
iz

es
 

co
n
g
re

ss
es

 

A
ct

iv
e
 

A
ss

o
ci

at
io

n
 f

o
r 

D
ia

g
n
o

st
ic

s 
&

 

L
ab

o
ra

to
ry

 M
ed

ic
in

e 

(A
D

L
M

, 
fo

rm
er

ly
 

A
A

C
C

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

4
8
 

W
as

h
in

g
to

n
, 

D
.C

.,
 

U
S

A
 

P
ro

fe
ss

io
n
al

 

M
ed

ic
al

 S
o

ci
et

y
 

A
d

v
an

ce
s 

cl
in

ic
al

 c
h
e
m

is
tr

y
 a

n
d

 

la
b

o
ra

to
ry

 m
ed

ic
in

e
 

A
ct

iv
e
 

G
ra

v
it

y
 R

es
ea

rc
h
 

F
o

u
n
d

at
io

n
 

P
h

y
si

c
s 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

4
8
 

W
el

le
sl

ey
 H

il
ls

, 

M
as

sa
c
h
u

se
tt

s,
 U

S
A

 

P
ri

v
at

e 
R

es
ea

rc
h
 

F
o

u
n
d

at
io

n
 

E
n
co

u
ra

g
e
s 

g
ra

v
it

y
-r

el
at

ed
 r

es
ea

rc
h
, 

an
n

u
al

 e
ss

a
y
 c

o
m

p
e
ti

ti
o

n
 

A
ct

iv
e
 

S
w

is
s 

S
o

ci
et

y
 f

o
r 

O
p

ti
cs

 a
n
d

 

M
ic

ro
sc

o
p

y
 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

4
9
 

Z
u
ri

ch
, 

S
w

it
ze

rl
an

d
 

P
ro

fe
ss

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

O
p

ti
ca

l 
sc

ie
n
ce

, 
m

ic
ro

sc
o

p
y
 r

es
ea

rc
h
, 

in
st

ru
m

en
ta

ti
o

n
 

A
ct

iv
e
 

S
o

ci
et

y
 o

f 
P

h
y
si

ci
st

s 

o
f 

M
ac

ed
o

n
ia

 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

4
9
 

S
k
o

p
je

, 
N

o
rt

h
 

M
ac

ed
o

n
ia

 

P
ro

fe
ss

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
h

y
si

c
s 

ed
u
ca

ti
o

n
, 

re
se

ar
c
h
, 

p
u
b

li
c 

o
u
tr

ea
ch

 

A
ct

iv
e
 

In
st

it
u
te

 o
f 

P
h

y
si

cs
 

an
d

 T
ec

h
n
o

lo
g

y
 

(I
P

T
) 

P
h

y
si

c
s 

A
si

a
 

1
9

4
9
 

A
lm

at
y
, 

K
az

ak
h

st
an

 
G

o
v
er

n
m

en
ta

l 

A
ca

d
e
m

ic
 

In
st

it
u
ti

o
n

 

P
h

y
si

c
s 

ed
u
ca

ti
o

n
 a

n
d

 r
es

ea
rc

h
 i

n
 

ap
p

li
ed

 a
n
d

 t
h
eo

re
ti

ca
l 

d
o

m
ai

n
s 

A
ct

iv
e
 

R
at

io
 C

lu
b

 
P

h
y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

4
9
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

In
fo

rm
a
l 

S
ci

e
n
ti

fi
c 

D
is

cu
ss

io
n
 G

ro
u
p

 

C
y
b

er
n
et

ic
s,

 n
e
u
ro

sc
ie

n
ce

, 
A

I 
th

eo
ry

 

(d
is

so
lv

ed
 i

n
 1

9
5

2
) 

D
is

so
lv

ed
 

Ja
p

an
 S

o
ci

et
y
 o

f 

A
p

p
li

ed
 P

h
y
si

cs
 

P
h

y
si

c
s 

 

A
si

a
 

1
9

4
9
 

T
o

k
y
o

, 
Ja

p
an

 
P

ro
fe

ss
io

n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

A
p

p
li

ed
 p

h
y
si

cs
 r

es
ea

rc
h
, 

co
n
fe

re
n
ce

s,
 j

o
u
rn

al
 p

u
b

li
ca

ti
o

n
 

A
ct

iv
e
 

G
er

m
an

 C
h
e
m

ic
a
l 

S
o

ci
et

y
 

C
h
e
m

is
tr

y
 

 

E
u
ro

p
e 

1
9

4
9
 

F
ra

n
k

fu
rt

, 
G

er
m

a
n

y
 

P
ro

fe
ss

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

C
h
e
m

is
tr

y
 r

es
ea

rc
h
, 

ed
u
ca

ti
o

n
, 

p
u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

W
o

rl
d

 

M
et

eo
ro

lo
g
ic

al
 

O
rg

an
iz

a
ti

o
n
 

(W
M

O
) 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

5
0
 

G
en

e
v
a,

 S
w

it
ze

rl
a
n
d

 
U

N
 S

p
ec

ia
li

ze
d

 

A
g
e
n
c
y
 

G
lo

b
al

 c
o

o
rd

in
at

io
n
 o

f 
w

ea
th

e
r,

 

cl
im

at
e,

 a
n
d

 h
y
d

ro
lo

g
y
 d

at
a 

an
d

 

se
rv

ic
es

 

A
ct

iv
e
 

In
st

it
u
te

 o
f 

P
h

y
si

cs
 

(C
h
in

es
e 

A
ca

d
e
m

y
 

o
f 

S
ci

en
ce

s)
 

P
h

y
si

c
s 

 

A
si

a
 

1
9

5
0
 

B
ei

ji
n
g
, 

C
h
in

a
 

N
at

io
n
al

 R
e
se

ar
ch

 

In
st

it
u
te

 

P
h

y
si

c
s 

re
se

ar
ch

, 
co

n
d

en
se

d
 m

at
te

r,
 

q
u
an

tu
m

 s
ci

e
n
ce

 

A
ct

iv
e
 

A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s 
an

d
 A

rt
s 

o
f 

B
o

sn
ia

 a
n
d

 

H
er

ze
g
o

v
in

a
 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e 

(I
n
te

rd
is

ci
p

li
n
ar

y
) 

E
u
ro

p
e 

1
9

5
1
 

S
ar

aj
ev

o
, 

B
o

sn
ia

 a
n
d

 

H
er

ze
g
o

v
in

a
 

N
at

io
n
al

 S
ci

e
n
ti

fi
c 

A
ca

d
e
m

y
 

M
u
lt

id
is

c
ip

li
n
ar

y
 r

es
ea

rc
h
, 

cu
lt

u
ra

l 

p
ro

m
o

ti
o

n
, 

p
o

li
c
y
 a

d
v

is
o

ry
 

A
ct

iv
e
 



[4
8
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

C
en

tr
al

 D
ru

g
 

R
es

ea
rc

h
 I

n
st

it
u
te

 

(C
D

R
I)

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

 

A
si

a
 

1
9

5
1
 

L
u
ck

n
o

w
, 

In
d

ia
 

G
o

v
er

n
m

en
t 

 

D
ru

g
 d

is
co

v
er

y
, 

b
io

m
ed

ic
al

 r
e
se

ar
ch

, 

an
d

 p
h
ar

m
ac

e
u
ti

ca
l 

d
ev

el
o

p
m

en
t 

A
ct

iv
e
 

T
h
e 

N
at

u
re

 

C
o

n
se

rv
an

c
y

 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

5
1
 

A
rl

in
g
to

n
, 

V
ir

g
in

ia
, 

U
S

A
 

E
n
v
ir

o
n

m
e
n
ta

l 

N
G

O
 

C
o

n
se

rv
at

io
n
 s

ci
en

ce
, 

la
n
d

 

p
ro

te
ct

io
n
, 

b
io

d
iv

er
si

ty
 p

re
se

rv
at

io
n

 

A
ct

iv
e
 

S
o

ci
et

y
 o

f 
P

o
ly

m
er

 

S
ci

en
ce

, 
Ja

p
an

 

C
h
e
m

is
tr

y
 

 

A
si

a
 

1
9

5
1
 

T
o

k
y
o

, 
Ja

p
an

 
P

ro
fe

ss
io

n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
o

ly
m

er
 r

es
ea

rc
h
, 

m
at

er
ia

ls
 s

c
ie

n
ce

, 

co
n
fe

re
n
ce

s 

A
ct

iv
e
 

T
aj

ik
 A

ca
d

e
m

y
 o

f 

S
ci

en
ce

s 

P
h

y
si

c
s 

A
si

a
 

1
9

5
1
 

D
u
sh

a
n
b

e,
 T

aj
ik

is
ta

n
 

G
o

v
er

n
m

en
ta

l 

S
ci

en
ti

fi
c 

A
ca

d
e
m

y
 

M
u
lt

id
is

c
ip

li
n
ar

y
 r

es
ea

rc
h
, 

ed
u
ca

ti
o

n
, 

p
o

li
cy

 a
d

v
is

o
ry

 

A
ct

iv
e
 

Is
ra

el
i 

A
st

ro
n
o

m
ic

al
 

A
ss

o
ci

at
io

n
 

P
h

y
si

c
s 

 

A
si

a
 

1
9

5
1
 

T
el

 A
v
iv

, 
Is

ra
el

 
A

m
at

e
u
r 

A
st

ro
n
o

m
y
 S

o
ci

et
y

 

A
st

ro
n
o

m
y
 e

d
u
ca

ti
o

n
, 

p
u
b

li
c 

o
u
tr

ea
ch

, 
o

b
se

rv
at

io
n
a
l 

p
ro

g
ra

m
s 

A
ct

iv
e
 

E
u
ro

p
ea

n
 

A
ss

o
ci

at
io

n
 o

f 

G
eo

sc
ie

n
ti

st
s 

a
n
d

 

E
n
g
in

ee
rs

 (
E

A
G

E
) 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

5
1
 

H
o

u
te

n
, 

N
et

h
er

la
n
d

s 
P

ro
fe

ss
io

n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

G
eo

sc
ie

n
ce

 a
n
d

 e
n
g

in
ee

ri
n
g
 r

es
ea

rc
h
, 

co
n
fe

re
n
ce

s,
 p

u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

G
eo

ch
e
m

ic
a
l 

S
o

ci
et

y
 C

h
e
m

is
tr

y
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

5
1
 

U
n
it

ed
 S

ta
te

s 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 A

d
v
an

ce
s 

g
eo

ch
e
m

is
tr

y
 t

h
ro

u
g
h
 

p
u
b

li
ca

ti
o

n
s 

a
n
d

 m
ee

ti
n

g
s 

A
ct

iv
e
 

R
ad

ia
ti

o
n
 R

e
se

ar
ch

 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

5
2
 

U
S

A
 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

R
ad

ia
ti

o
n
 b

io
lo

g
y
, 

o
n
co

lo
g

y
, 

ra
d

io
lo

g
ic

al
 s

ci
en

ce
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 

F
ed

er
at

io
n
 o

f 

C
li

n
ic

al
 C

h
e
m

is
tr

y
 

an
d

 L
ab

o
ra

to
ry

 

M
ed

ic
in

e 
(I

F
C

C
) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

5
2
 

M
il

an
, 

It
al

y
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

In
te

rn
at

io
n
al

 

F
ed

er
at

io
n
 

G
lo

b
al

 s
ta

n
d

ar
d

s 
in

 c
li

n
ic

al
 

ch
e
m

is
tr

y
, 

ed
u
ca

ti
o

n
, 

la
b

 q
u
al

it
y
 

as
su

ra
n
ce

 

A
ct

iv
e
 

B
ri

ti
sh

 P
h

y
co

lo
g
ic

al
 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

5
2
 

U
n
it

ed
 K

in
g
d

o
m

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

R
es

ea
rc

h
 o

n
 a

lg
ae

, 
m

ar
in

e 
b

io
lo

g
y
, 

ta
x
o

n
o

m
y
, 

ec
o

lo
g

y
 

A
ct

iv
e
 

G
eo

lo
g
ic

al
 S

o
ci

et
y
 

o
f 

A
u

st
ra

li
a
 

C
h
e
m

is
tr

y
 

(G
eo

ch
e
m

is
tr

y
) 

an
d

 

P
h

y
si

c
s 

O
ce

an
ia

 
1

9
5

2
 

S
y
d

n
e
y
, 

A
u
st

ra
li

a
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

G
eo

lo
g
ic

al
 r

es
ea

rc
h
, 

in
cl

u
d

in
g

 

g
eo

ch
e
m

is
tr

y
, 

ed
u
ca

ti
o

n
, 

an
d

 

p
u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

Ja
p

an
 S

o
ci

et
y
 f

o
r 

A
n
al

y
ti

ca
l 

C
h
e
m

is
tr

y
 C

h
e
m

is
tr

y
 

A
si

a
 

1
9

5
2
 

T
o

k
y
o

, 
Ja

p
an

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 A

d
v
an

ce
s 

an
al

y
ti

ca
l 

c
h
e
m

is
tr

y
 

th
ro

u
g
h
 r

es
ea

rc
h
 a

n
d

 p
u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

O
p

ti
ca

l 
S

o
ci

et
y
 o

f 

Ja
p

an
 

P
h

y
si

c
s 

A
si

a
 

1
9

5
2
 

T
o

k
y
o

, 
Ja

p
an

 
P

ro
fe

ss
io

n
al

 S
o

ci
et

y
 R

es
ea

rc
h
 a

n
d

 e
d

u
ca

ti
o

n
 i

n
 o

p
ti

cs
 a

n
d

 

p
h
o

to
n
ic

s 

A
ct

iv
e
 

K
o

re
an

 P
h

y
si

ca
l 

S
o

ci
et

y
 

P
h

y
si

c
s 

 

A
si

a
 

1
9

5
2
 

S
eo

u
l,

 S
o

u
th

 K
o

re
a
 

P
ro

fe
ss

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
h

y
si

c
s 

re
se

ar
ch

, 
ed

u
ca

ti
o

n
, 

co
n
fe

re
n
ce

s 

A
ct

iv
e
 

A
ss

o
ci

at
io

n
 f

o
r 

C
li

n
ic

al
 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

5
3
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 A

d
v
an

ce
s 

cl
in

ic
al

 b
io

ch
e
m

is
tr

y
, 

su
p

p
o

rt
s 

la
b

o
ra

to
ry

 m
ed

ic
in

e 

A
ct

iv
e
 



[4
9
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

B
io

ch
e
m

is
tr

y
 a

n
d

 

L
ab

o
ra

to
ry

 M
ed

ic
in

e 

(A
C

B
) 

p
ro

fe
ss

io
n
al

s,
 p

u
b

li
sh

es
 j

o
u
rn

al
s,

 

o
rg

an
iz

es
 c

o
n

fe
re

n
ce

s 

C
E

R
N

 (
E

u
ro

p
ea

n
 

O
rg

an
iz

a
ti

o
n
 f

o
r 

N
u
cl

ea
r 

R
e
se

ar
ch

) 

P
h

y
si

c
s 

E
u
ro

p
e 

1
9

5
4
 

G
en

e
v
a,

 S
w

it
ze

rl
a
n
d

 
G

o
v
er

n
m

en
ta

l 

(m
u
lt

i-
n
at

io
n
) 

F
u

n
d

a
m

e
n
ta

l 
re

se
ar

c
h
 i

n
 p

ar
ti

cl
e 

p
h

y
si

cs
, 

o
p

er
at

es
 t

h
e 

L
ar

g
e 

H
ad

ro
n
 

C
o

ll
id

er
 

A
ct

iv
e
 

A
u
st

ra
li

a
n
 A

ca
d

e
m

y
 

o
f 

S
ci

en
ce

 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 

A
u
st

ra
li

a
 

1
9

5
4
 

C
an

b
er

ra
, 

A
u
st

ra
li

a
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

L
ea

rn
ed

 S
o

ci
et

y
 

P
ro

m
o

te
s 

sc
ie

n
ce

 t
h
ro

u
g

h
 r

es
e
ar

ch
, 

ed
u
ca

ti
o

n
, 

an
d

 p
u
b

li
c 

e
n
g
a
g
e
m

en
t 

A
ct

iv
e
 

T
h
e 

C
o

m
b

u
st

io
n
 

In
st

it
u
te

 

C
h
e
m

is
tr

y
, 

P
h

y
si

c
s 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

5
4
 

P
it

ts
b

u
rg

h
, 

P
en

n
sy

lv
an

ia
, 

U
S

A
 

R
es

ea
rc

h
 a

n
d

 

d
is

se
m

in
at

io
n
 i

n
 

co
m

b
u
st

io
n
 s

ci
e
n
ce

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
fe

ss
io

n
al

 

S
o

ci
et

y
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 

E
p

id
em

io
lo

g
ic

al
 

A
ss

o
ci

at
io

n
 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

G
lo

b
al

 
1

9
5

4
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 

A
ss

o
ci

at
io

n
 

P
ro

m
o

te
s 

ep
id

e
m

io
lo

g
ic

a
l 

re
se

ar
ch

 

an
d

 c
o

ll
ab

o
ra

ti
o

n
 

A
ct

iv
e
 

U
n
it

ed
 K

in
g
d

o
m

 

A
to

m
ic

 E
n
er

g
y
 

A
u
th

o
ri

ty
 (

U
K

A
E

A
) 

P
h

y
si

c
s 

E
u
ro

p
e 

1
9

5
4
 

O
x

fo
rd

sh
ir

e,
 U

n
it

ed
 

K
in

g
d

o
m

 

G
o

v
er

n
m

en
ta

l 

E
x
ec

u
ti

v
e 

N
o

n
-

D
ep

ar
tm

en
ta

l 

P
u
b

li
c 

B
o

d
y
 

N
u
cl

ea
r 

re
se

ar
ch

 a
n
d

 d
ev

el
o

p
m

en
t;

 

fu
si

o
n
 e

n
er

g
y
; 

re
g

u
la

to
ry

 o
v
er

si
g

h
t 

A
ct

iv
e
 

In
st

it
u
te

 o
f 

C
h
e
m

is
tr

y
, 

S
lo

v
ak

 

A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s 

C
h
e
m

is
tr

y
 

E
u
ro

p
e 

1
9

5
5
 

B
ra

ti
sl

av
a,

 S
lo

v
a
k
ia

 
G

o
v
er

n
m

en
t 

R
es

ea
rc

h
 I

n
st

it
u
te

 

R
es

ea
rc

h
 i

n
 o

rg
a
n
ic

, 
in

o
rg

a
n
ic

, 
an

d
 

an
al

y
ti

ca
l 

ch
e
m

is
tr

y
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 

F
ed

er
at

io
n
 o

f 

S
o

ci
et

ie
s 

fo
r 

M
ic

ro
sc

o
p

y
 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

5
5
 

V
ie

n
n
a,

 A
u

st
ri

a
 

G
lo

b
al

 S
ci

en
ti

fi
c 

F
ed

er
at

io
n
 

M
ic

ro
sc

o
p

y
 r

es
ea

rc
h
, 

in
st

ru
m

en
ta

ti
o

n
, 

in
te

rn
at

io
n
al

 

co
ll

ab
o

ra
ti

o
n

 

A
ct

iv
e
 

H
ea

lt
h
 P

h
y
si

c
s 

S
o

ci
et

y
 

P
h

y
si

c
s 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

5
5
 

U
n
it

ed
 S

ta
te

s 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
ra

d
ia

ti
o

n
 s

a
fe

ty
, 

p
u
b

li
sh

e
s 

jo
u
rn

al
s,

 o
rg

an
iz

es
 c

o
n
fe

re
n
ce

s 

A
ct

iv
e
 

A
u
st

ra
li

a
n
 S

o
ci

et
y
 

fo
r 

B
io

ch
e
m

is
tr

y
 a

n
d

 

M
o

le
cu

la
r 

B
io

lo
g

y
 

C
h
e
m

is
tr

y
 &

 

P
h

y
si

o
lo

g
y

 

O
ce

an
ia

 
1

9
5

5
 

A
u
st

ra
li

a
 

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 

A
ca

d
e
m

y
 

P
ro

m
o

te
s 

b
io

ch
e
m

is
tr

y
 a

n
d

 m
o

le
cu

la
r 

b
io

lo
g

y
 r

es
ea

rc
h
 a

n
d

 e
d

u
ca

ti
o

n
 

 

A
ct

iv
e
 

In
st

it
u
te

 o
f 

N
u
cl

ea
r 

P
h

y
si

c
s 

P
A

N
 (

P
o

li
sh

 

A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s)
 

P
h

y
si

c
s 

E
u
ro

p
e 

1
9

5
5
 

K
ra

k
ó

w
, 

P
o

la
n
d

 
G

o
v
er

n
m

en
ta

l 

R
es

ea
rc

h
 I

n
st

it
u
te

 

 

N
u
cl

ea
r 

p
h

y
si

c
s 

re
se

ar
ch

 a
n
d

 p
ar

ti
cl

e 

st
u
d

ie
s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 U
n

io
n
 

o
f 

B
io

ch
e
m

is
tr

y
 a

n
d

 

C
h
e
m

is
tr

y
 &

 

P
h

y
si

o
lo

g
y

 

E
u
ro

p
e 

1
9

5
5
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

In
te

rn
at

io
n
al

 U
n

io
n

 

S
u
p

p
o

rt
s 

b
io

ch
e
m

ic
al

 r
es

ea
rc

h
, 

ed
u
ca

ti
o

n
, 

an
d

 c
o

ll
ab

o
ra

ti
o

n
 

A
ct

iv
e
 



[5
0
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

M
o

le
cu

la
r 

B
io

lo
g

y
 

(I
U

B
M

B
) 

B
ri

ti
sh

 S
o

ci
et

y
 f

o
r 

Im
m

u
n
o

lo
g

y
 

P
h

y
si

o
lo

g
y
o

r 
M

ed
ic

in
e
 
E

u
ro

p
e 

1
9

5
6
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
im

m
u

n
o

lo
g
ic

al
 r

es
e
ar

ch
, 

ed
u
ca

ti
o

n
, 

an
d

 p
u
b

li
c 

e
n
g
a
g
e
m

en
t 

A
ct

iv
e
 

C
h
e
m

ic
al

 S
o

ci
et

y
 o

f 

M
ex

ic
o

 

C
h
e
m

is
tr

y
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

5
6
 

M
ex

ic
o

 C
it

y
, 

M
ex

ic
o

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 A

d
v
an

ce
s 

ch
e
m

ic
al

 s
c
ie

n
ce

s 
th

ro
u
g

h
 

re
se

ar
ch

, 
p

u
b

li
ca

ti
o

n
s,

 a
n
d

 o
u
tr

ea
ch

 

A
ct

iv
e
 

C
h
in

e
se

 A
ca

d
e
m

y
 o

f 

G
eo

lo
g
ic

al
 S

ci
e
n
ce

s 

C
h
e
m

is
tr

y
 a

n
d

 P
h

y
si

cs
 

A
si

a
 

1
9

5
6
 

B
ei

ji
n
g
, 

C
h
in

a
 

G
o

v
er

n
m

en
ta

l 

R
es

ea
rc

h
 I

n
st

it
u
te

 

G
eo

lo
g
ic

al
 r

es
ea

rc
h
, 

m
in

er
al

 

ex
p

lo
ra

ti
o

n
, 

an
d

 e
n

v
ir

o
n

m
en

ta
l 

st
u
d

ie
s 

A
ct

iv
e
 

C
ro

p
 S

ci
en

ce
 

S
o

ci
et

y
 o

f 
A

m
er

ic
a
 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

5
6
 

M
ad

is
o

n
, 

W
is

co
n
si

n
, 

U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 S

u
p

p
o

rt
s 

cr
o

p
 s

ci
en

ce
 r

es
ea

rc
h
 a

n
d

 

ed
u
ca

ti
o

n
 

A
ct

iv
e
 

In
st

it
u
te

 o
f 

C
h
e
m

is
tr

y
, 

C
h
in

es
e 

A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s 
(I

C
C

A
S

) 

C
h
e
m

is
tr

y
 

A
si

a
 

1
9

5
6
 

B
ei

ji
n
g
, 

C
h
in

a
 

G
o

v
er

n
m

en
t 

R
es

ea
rc

h
 I

n
st

it
u
te

 

F
u

n
d

a
m

e
n
ta

l 
a
n
d

 a
p

p
li

ed
 c

h
em

ic
al

 

re
se

ar
ch

 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 A
to

m
ic

 

E
n
er

g
y
 A

g
e
n
c
y
 

(I
A

E
A

) 

P
h

y
si

c
s,

  
C

h
e
m

is
tr

y
 

E
u
ro

p
e 

1
9

5
7
 

V
ie

n
n
a,

 A
u

st
ri

a
 

In
te

r-
G

o
v
er

n
m

en
ta

l 

A
g
e
n
c
y
 

P
ro

m
o

te
s 

p
ea

ce
fu

l 
u

se
 o

f 
n
u
cl

ea
r 

en
er

g
y
, 

sa
fe

g
u
ar

d
s,

 a
n
d

 s
a
fe

ty
 

st
an

d
ar

d
s 

A
ct

iv
e
 

D
u
P

o
n
t 

C
e
n
tr

al
 

R
es

ea
rc

h
 

C
h
e
m

is
tr

y
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

5
7
 

W
il

m
in

g
to

n
, 

D
el

a
w

ar
e,

 U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

C
o

rp
o

ra
te

 R
es

ea
rc

h
 

C
en

te
r 

In
d

u
st

ri
al

 c
h
e
m

ic
al

 r
es

ea
rc

h
 a

n
d

 

in
n
o

v
at

io
n

 

A
ct

iv
e
 

R
u
th

er
fo

rd
 A

p
p

le
to

n
 

L
ab

o
ra

to
ry

 

P
h

y
si

c
s 

E
u
ro

p
e 

1
9

5
7
 

O
x

fo
rd

sh
ir

e,
 U

n
it

ed
 

K
in

g
d

o
m

 

G
o

v
er

n
m

en
t 

R
es

ea
rc

h
 I

n
st

it
u
te

 

C
o

n
d

u
ct

s 
re

se
ar

ch
 i

n
 p

ar
ti

cl
e 

p
h

y
si

cs
, 

sp
ac

e 
sc

ie
n
ce

, 
an

d
 c

o
m

p
u
ti

n
g

 

A
ct

iv
e
 

B
io

p
h
y
si

ca
l 

S
o

ci
et

y
 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

5
7
 

R
o

ck
v
il

le
, 

M
ar

y
la

n
d

, 

U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 A

d
v
an

ce
s 

b
io

p
h

y
si

cs
 r

es
ea

rc
h

 a
n
d

 

ed
u
ca

ti
o

n
 

A
ct

iv
e
 

G
ai

rd
n
er

 F
o

u
n
d

at
io

n
 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

5
7
 

T
o
ro

n
to

, 
O

n
ta

ri
o

, 

C
an

ad
a
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

F
o

u
n
d

at
io

n
 

A
w

ar
d

s 
b

io
m

ed
ic

al
 r

es
ea

rc
h
 

ex
ce

ll
e
n
ce

 

A
ct

iv
e
 

N
A

S
A

 (
N

at
io

n
al

 

A
er

o
n
a
u
ti

c
s 

an
d

 

S
p

ac
e 

A
d

m
in

is
tr

at
io

n
) 

P
h

y
si

c
s_

 S
p

ac
e 

S
ci

en
ce

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

5
8
 

W
as

h
in

g
to

n
, 

D
.C

.,
 

U
S

A
 

G
o

v
er

n
m

en
t 

A
g
e
n
c
y
 

S
p

ac
e 

ex
p

lo
ra

ti
o

n
, 

ae
ro

n
au

ti
c
s 

re
se

ar
ch

, 
sa

te
ll

it
e 

a
n
d

 p
la

n
et

ar
y
 

m
is

si
o

n
s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

C
li

n
ic

al
 

E
le

ct
ro

p
h

y
si

o
lo

g
y
 o

f 

V
is

io
n
 (

IS
C

E
V

) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

5
8
 

G
er

m
an

y
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
st

a
n
d

ar
d

s 
an

d
 r

es
ea

rc
h
 i

n
 

v
is

u
al

 e
le

ct
ro

p
h

y
si

o
lo

g
y

 

A
ct

iv
e
 

N
at

io
n
al

 R
ad

io
 

A
st

ro
n
o

m
y
 

P
h

y
si

c
s 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

5
9
 

C
h
ar

lo
tt

e
sv

il
le

, 

V
ir

g
in

ia
, 

U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
t 

O
p

er
at

es
 r

ad
io

 t
el

es
co

p
es

, 
su

p
p

o
rt

s 

as
tr

o
p

h
y
si

cs
 r

es
ea

rc
h

 

A
ct

iv
e
 



[5
1
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

O
b

se
rv

at
o

ry
 

(N
R

A
O

) 

In
st

it
u
te

 o
f 

P
h

y
si

cs
 

(r
eo

rg
an

iz
ed

 i
n
 

1
9

6
0
) 

P
h

y
si

c
s 

E
u
ro

p
e 

1
9

6
0
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
p

h
y
si

c
s 

ed
u
ca

ti
o

n
, 

re
se

ar
ch

, 

an
d

 p
u
b

li
c 

en
g
ag

e
m

e
n
t 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 B
ra

in
 

R
es

ea
rc

h
 

O
rg

an
iz

a
ti

o
n
 (

IB
R

O
) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

6
1
 

 P
ar

is
, 

F
ra

n
ce

 
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

In
te

rn
at

io
n
al

 

F
ed

er
at

io
n
 

P
ro

m
o

te
s 

n
e
u
ro

sc
ie

n
ce

 r
es

ea
rc

h
 a

n
d

 

ed
u
ca

ti
o

n
 g

lo
b

al
ly

 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 U
n

io
n
 

fo
r 

P
u
re

 a
n
d

 A
p

p
li

ed
 

B
io

p
h
y
si

cs
 (

IU
P

A
B

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

6
1
 

P
ar

is
, 

F
ra

n
ce

 
In

te
rn

at
io

n
al

 

S
ci

en
ti

fi
c 

U
n
io

n
 

P
ro

m
o

te
s 

b
io

p
h

y
si

cs
 r

es
ea

rc
h
, 

o
rg

an
iz

es
 c

o
n

g
re

ss
es

, 
su

p
p

o
rt

s 

ed
u
ca

ti
o

n
 

A
ct

iv
e
 

S
L

A
C

 N
at

io
n
al

 

A
cc

el
er

at
o

r 

L
ab

o
ra

to
ry

 

P
h

y
si

c
s 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

6
2
 

M
en

lo
 P

ar
k
, 

C
al

if
o

rn
ia

, 
U

S
A

 

G
o

v
er

n
m

en
t 

(U
.S

. 

D
ep

ar
tm

en
t 

o
f 

E
n
er

g
y
) 

N
a
ti

o
n
al

 

R
es

ea
rc

h
 

L
ab

o
ra

to
ry

 

A
cc

el
er

at
o

r 
p

h
y
si

cs
, 

p
h
o

to
n
 s

c
ie

n
ce

, 

p
ar

ti
cl

e 
p

h
y
si

c
s,

 a
st

ro
p

h
y
si

cs
, 

co
sm

o
lo

g
y
, 

m
at

er
ia

ls
 a

n
d

 e
n
er

g
y
 

re
se

ar
ch

 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

N
eu

ro
ch

e
m

is
tr

y
 

(I
S

N
) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

6
3
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
n
e
u
ro

ch
e
m

is
tr

y
 r

es
e
ar

ch
 

an
d

 e
d

u
ca

ti
o

n
 

A
ct

iv
e
 

E
u
ro

p
ea

n
 M

o
le

cu
la

r 

B
io

lo
g

y
 

O
rg

an
iz

a
ti

o
n
 

(E
M

B
O

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

6
4
 

H
ei

d
el

b
er

g
, 

G
er

m
an

y
 

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 

S
ci

en
ti

fi
c 

O
rg

an
iz

a
ti

o
n

 

P
ro

m
o

te
s 

m
o

le
c
u
la

r 
b

io
lo

g
y
 r

es
ea

rc
h
, 

tr
ai

n
in

g
, 

a
n
d

 c
o

ll
ab

o
ra

ti
o

n
 

A
ct

iv
e
 

C
u
lh

a
m

 C
e
n
tr

e 
fo

r 

F
u
si

o
n
 E

n
er

g
y
 

(C
C

F
E

) 

P
h

y
si

c
s 

(F
u

si
o

n
 

R
es

ea
rc

h
) 

E
u
ro

p
e 

1
9

6
5
 

O
x

fo
rd

sh
ir

e,
 U

n
it

ed
 

K
in

g
d

o
m

 

G
o

v
er

n
m

en
ta

l 

R
es

ea
rc

h
 I

n
st

it
u
te

 

R
es

ea
rc

h
 i

n
 n

u
cl

ea
r 

fu
si

o
n
, 

o
p

er
at

es
 

JE
T

 (
Jo

in
t 

E
u
ro

p
ea

n
 T

o
ru

s)
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 

C
o

n
g
re

ss
 o

n
 F

ra
ct

u
re

 

(I
C

F
) 

P
h

y
si

c
s,

 M
at

er
ia

ls
 

S
ci

en
ce

 

G
lo

b
al

 
1

9
6

5
 

V
ar

ie
s 

(r
o

ta
ti

n
g
 

lo
ca

ti
o

n
s)

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

C
o

n
g
re

ss
 

O
rg

an
iz

e
s 

g
lo

b
al

 c
o

n
fe

re
n
ce

s 
o

n
 

fr
ac

tu
re

 m
ec

h
a
n
ic

s 
an

d
 m

a
te

ri
al

s 

sc
ie

n
ce

 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 A
g
e
n
c
y
 

fo
r 

R
es

ea
rc

h
 o

n
 

C
an

ce
r 

(I
A

R
C

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

6
5
 

L
y
o

n
, 

F
ra

n
ce

 
G

o
v
er

n
m

en
ta

l 

S
p

ec
ia

li
ze

d
 A

g
en

c
y
 

(U
N

/W
H

O
) 

C
an

ce
r 

re
se

ar
ch

, 
ep

id
e
m

io
lo

g
y
, 

g
lo

b
al

 h
ea

lt
h
 p

o
li

c
y
, 

ca
rc

in
o

g
en

 

cl
as

si
fi

ca
ti

o
n

 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 

R
ad

ia
ti

o
n
 P

ro
te

ct
io

n
 

A
ss

o
ci

at
io

n
 (

IR
P

A
) 

P
h

y
si

c
s,

 M
ed

ic
in

e
 

 

E
u
ro

p
e 

1
9

6
5
 

P
ar

is
, 

F
ra

n
ce

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 

In
te

rn
at

io
n
al

 

A
ss

o
ci

at
io

n
 

P
ro

m
o

te
s 

ra
d

ia
ti

o
n
 p

ro
te

ct
io

n
 a

n
d

 

sa
fe

ty
 s

ta
n
d

ar
d

s 

A
ct

iv
e
 

C
u
lh

a
m

 C
e
n
tr

e 
fo

r 

F
u
si

o
n
 E

n
er

g
y

 

P
h

y
si

c
s 

E
u
ro

p
e 

1
9

6
5
 

O
x

fo
rd

sh
ir

e,
 U

n
it

ed
 

K
in

g
d

o
m

 

G
o

v
er

n
m

en
t 

R
es

ea
rc

h
 I

n
st

it
u
te

 

N
u
cl

ea
r 

fu
si

o
n
 r

es
ea

rc
h
, 

p
la

sm
a 

p
h

y
si

cs
, 

o
p

er
at

io
n
 o

f 
JE

T
 t

o
k
am

ak
 

A
ct

iv
e
 



[5
2
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

N
at

io
n
al

 I
n

st
it

u
te

 o
f 

E
n
v
ir

o
n

m
e
n
ta

l 

H
ea

lt
h
 S

ci
e
n
ce

s 

(N
IE

H
S

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

6
6
 

R
es

ea
rc

h
 T

ri
an

g
le

 

P
ar

k
, 

N
o

rt
h
 C

ar
o

li
n
a,

 

U
S

A
 

G
o

v
er

n
m

en
ta

l 

R
es

ea
rc

h
 I

n
st

it
u
te

 

(N
IH

, 
U

S
A

) 

R
es

ea
rc

h
 o

n
 e

n
v
ir

o
n

m
en

ta
l 

fa
ct

o
rs

 

af
fe

c
ti

n
g
 h

u
m

a
n
 h

ea
lt

h
, 

to
x

ic
o

lo
g

y
, 

ep
id

em
io

lo
g

y
 

A
ct

iv
e
 

F
er

m
i 

N
at

io
n
al

 

A
cc

el
er

at
o

r 

L
ab

o
ra

to
ry

 

(F
er

m
il

ab
) 

P
h

y
si

c
s 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

6
7
 

B
at

av
ia

, 
Il

li
n
o

is
, 

U
n
it

ed
 S

ta
te

s 

G
o

v
er

n
m

en
t 

(U
.S

. 

D
ep

ar
tm

en
t 

o
f 

E
n
er

g
y
) 

R
es

ea
rc

h
 

L
ab

o
ra

to
ry

 

P
ar

ti
cl

e 
p

h
y
si

cs
 r

es
ea

rc
h
, 

ac
ce

le
ra

to
r 

d
ev

el
o

p
m

en
t,

 n
eu

tr
in

o
 e

x
p

er
im

en
ts

, 

q
u
an

tu
m

 t
ec

h
, 

co
m

p
u
ti

n
g

 

A
ct

iv
e
 

N
o

b
el

 M
em

o
ri

al
 

P
ri

ze
 i

n
 E

co
n
o

m
ic

 

S
ci

en
ce

s 

(a
d

m
in

is
te

re
d

 b
y
 

N
o

b
el

 F
o

u
n
d

at
io

n
) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e 
(r

el
at

ed
 t

o
 

B
eh

av
io

ra
l 

S
ci

e
n
ce

s)
 

E
u
ro

p
e 

1
9

6
8
 

S
to

ck
h
o

lm
, 

S
w

ed
e
n

 
G

o
v
er

n
m

en
ta

l 
(v

ia
 

S
v
er

ig
es

 R
ik

sb
an

k
) 

A
w

ar
d

in
g
 

In
st

it
u
ti

o
n

 

H
o

n
o

rs
 c

o
n
tr

ib
u
ti

o
n
s 

in
 e

co
n
o

m
ic

s 

w
it

h
 i

m
p

li
ca

ti
o

n
s 

fo
r 

m
ed

ic
in

e,
 

p
sy

ch
o

lo
g

y
, 

a
n
d

 s
o

ci
al

 s
ci

e
n
c
es

 

A
ct

iv
e
 

E
u
ro

p
ea

n
 F

ed
er

at
io

n
 

o
f 

M
ed

ic
in

al
 

C
h
e
m

is
tr

y
 (

E
F

M
C

) 
–

 

Y
o

u
n

g
 S

ci
e
n
ti

st
s 

N
et

w
o

rk
 

C
h
e
m

is
tr

y
 

E
u
ro

p
e 

1
9

6
9
 

B
ru

ss
el

s,
 B

el
g
iu

m
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
S

u
p

p
o

rt
s 

ea
rl

y
-c

ar
ee

r 
re

se
ar

ch
er

s 
in

 

m
ed

ic
in

a
l 

ch
e
m

is
tr

y
 

A
ct

iv
e
 

S
o

ci
et

y
 o

f 

E
n
v
ir

o
n

m
e
n
ta

l 

T
o

x
ic

o
lo

g
y
 a

n
d

 

C
h
e
m

is
tr

y
 (

S
E

T
A

C
) 

C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y

 
N

o
rt

h
 

A
m

er
ic

a
 

1
9

7
0
 

P
en

sa
co

la
, 

F
lo

ri
d

a,
 

U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

te
s 

in
te

rd
is

ci
p

li
n
ar

y
 r

es
ea

rc
h
 i

n
 

en
v
ir

o
n

m
e
n
ta

l 
sc

ie
n
ce

; 
p

u
b

li
sh

es
 

jo
u
rn

al
s;

 o
rg

an
iz

e
s 

g
lo

b
al

 m
ee

ti
n

g
s 

A
ct

iv
e
 

In
st

it
u
te

 o
f 

O
p

ti
c
s 

an
d

 E
le

ct
ro

n
ic

s 

(I
O

E
),

 C
h
in

e
se

 

A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s 

P
h

y
si

c
s 

A
si

a
 

1
9

7
0
 

C
h
e
n

g
d

u
, 

C
h
in

a
 

G
o

v
er

n
m

en
ta

l 

R
es

ea
rc

h
 I

n
st

it
u
te

 

R
es

ea
rc

h
 i

n
 o

p
ti

cs
, 

el
ec

tr
o

n
ic

s,
 l

as
er

 

te
ch

n
o

lo
g

y
, 

a
n
d

 p
h
o

to
n
ic

s 

A
ct

iv
e
 

E
n
v
ir

o
n

m
e
n
ta

l 

P
ro

te
ct

io
n
 

A
g
e
n
c
y
 (

E
P

A
) 

C
h
e
m

is
tr

y
 

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

7
0
 

W
il

li
a
m

 J
ef

fe
rs

o
n
 

C
li

n
to

n
 F

ed
er

al
 

B
u
il

d
in

g
 

W
as

h
in

g
to

n
, 

D
.C

.,
 U

.S
. 

In
d

ep
en

d
en

t 
ag

e
n
c
y
 

o
f 

th
e 

U
n
it

ed
 S

ta
te

s 

G
o

v
er

n
m

en
t 

E
n
v
ir

o
n

m
e
n
ta

l 
E

n
fo

rc
e
m

en
t 

G
re

en
h
o

u
se

 G
as

 e
m

is
si

o
n
s 

W
at

er
 q

u
al

it
y
 p

ro
te

ct
io

n
 

W
as

te
 m

a
n
ag

e
m

e
n
t 

E
n
v
ir

o
n

m
e
n
ta

l 
d

ev
e
lo

p
m

en
t 

D
is

as
te

r 
re

sp
o

n
se

 

A
ct

iv
e
 

In
d

ia
n
 I

n
st

it
u
te

 o
f 

G
eo

m
ag

n
et

is
m

 (
II

G
) 

P
h

y
si

c
s 

 

A
si

a
 

1
9

7
1
 

N
av

i 
M

u
m

b
ai

, 
In

d
ia

 
G

o
v
er

n
m

en
t 

R
es

ea
rc

h
 I

n
st

it
u
te

 

G
eo

m
ag

n
et

ic
 f

ie
ld

 s
tu

d
ie

s,
 s

p
a
ce

 

w
ea

th
er

, 
g
eo

p
h

y
si

c
s 

A
ct

iv
e
 

https://en.wikipedia.org/wiki/William_Jefferson_Clinton_Federal_Building
https://en.wikipedia.org/wiki/William_Jefferson_Clinton_Federal_Building
https://en.wikipedia.org/wiki/William_Jefferson_Clinton_Federal_Building
https://en.wikipedia.org/wiki/Washington,_D.C.
https://en.wikipedia.org/wiki/Washington,_D.C.
https://en.wikipedia.org/wiki/United_States
https://en.wikipedia.org/wiki/Independent_agency_of_the_United_States_government
https://en.wikipedia.org/wiki/Independent_agency_of_the_United_States_government
https://en.wikipedia.org/wiki/Independent_agency_of_the_United_States_government


[5
3
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

M
ag

n
e
ti

c 

R
es

o
n
a
n
ce

 (
IS

M
A

R
) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
 

 E
u
ro

p
e 

 

1
9

7
1
 

Z
u
ri

ch
, 

S
w

it
ze

rl
an

d
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

A
d

v
an

ce
s 

m
a
g

n
et

ic
 r

es
o

n
a
n
ce

 

te
ch

n
iq

u
es

 i
n
 p

h
y
si

c
s 

an
d

 c
h
e
m

is
tr

y
; 

h
o

st
s 

b
ie

n
n

ia
l 

co
n
g
re

ss
e
s 

A
ct

iv
e
 

In
st

it
u
te

 o
f 

B
io

ch
e
m

is
tr

y
 a

n
d

 

B
io

p
h
y
si

cs
 (

IB
B

),
 

Ir
an

 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

A
si

a
 

1
9

7
1
 

T
eh

ra
n
, 

Ir
an

 
G

o
v
er

n
m

en
t 

R
es

ea
rc

h
 I

n
st

it
u
te

 

R
es

ea
rc

h
 i

n
 b

io
ch

e
m

is
tr

y
, 

m
o

le
cu

la
r 

b
io

lo
g

y
, 

an
d

 b
io

p
h

y
si

cs
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 

A
ss

o
ci

at
io

n
 f

o
r 

R
ad

ia
ti

o
n
 R

e
se

ar
ch

 

(I
A

R
R

) 

P
h

y
si

c
s 

/ 
M

ed
ic

in
e
 

E
u
ro

p
e 

1
9

7
4
 

P
ar

is
, 

F
ra

n
ce

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 

In
te

rn
at

io
n
al

 

A
ss

o
ci

at
io

n
 

P
ro

m
o

te
s 

ra
d

ia
ti

o
n
 b

io
lo

g
y
 a

n
d

 

p
h

y
si

cs
; 

su
p

p
o

rt
s 

in
te

rn
at

io
n
al

 

co
ll

ab
o

ra
ti

o
n
 a

n
d

 s
y
m

p
o

si
a
 

A
ct

iv
e
 

E
u
ro

p
ea

n
 S

ci
en

ce
 

F
o

u
n
d

at
io

n
 (

E
S

F
) 

P
h

y
si

c
s 

 

E
u
ro

p
e 

1
9

7
4
 

S
tr

as
b

o
u
rg

, 
F

ra
n
ce

 
in

d
ep

en
d

en
t,

 n
o

n
-

g
o

v
er

n
m

e
n
ta

l,
 n

o
n

-

p
ro

fi
t 

o
rg

an
iz

at
io

n
 

R
es

ea
rc

h
 f

u
n
d

in
g
 a

n
d

 g
ra

n
ts

 

N
et

w
o

rk
in

g
 a

n
d

 c
o

ll
ab

o
ra

ti
o

n
 

S
ci

en
ce

 p
o

li
c
y
 a

n
d

 a
d

v
ic

e
 

R
es

ea
rc

h
 e

v
al

u
at

io
n
 a

n
d

 m
o

n
it

o
ri

n
g

 

P
ro

m
o

ti
n

g
 y

o
u
n

g
 r

es
ea

rc
h
er

s 

In
te

rn
at

io
n
al

 c
o

o
p

er
at

io
n

 

A
ct

iv
e
 

In
d

ia
n
 S

o
ci

et
y
 o

f 

A
to

m
ic

 a
n
d

 

M
o

le
cu

la
r 

P
h

y
si

cs
 

(I
S

A
M

P
) 

P
h

y
si

c
s 

A
si

a
 

1
9

7
5
 

P
u
n
e,

 I
n
d

ia
 

G
o

v
er

n
m

en
t-

su
p

p
o

rt
ed

 N
at

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

te
s 

at
o

m
ic

 a
n
d

 m
o

le
c
u
la

r 

p
h

y
si

cs
 r

es
ea

rc
h

; 
o

rg
an

iz
e
s 

n
a
ti

o
n
al

 

co
n
fe

re
n
ce

s 
an

d
 t

ra
in

in
g
 p

ro
g
ra

m
s 

A
ct

iv
e
 

E
u
ro

p
ea

n
 S

o
ci

et
y
 f

o
r 

B
io

m
at

er
ia

ls
 (

E
S

B
) 

C
h
e
m

is
tr

y
; 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

7
6
 

L
a
u
sa

n
n
e,

 

S
w

it
ze

rl
an

d
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

A
d

v
an

ce
s 

b
io

m
at

er
ia

ls
 s

ci
en

c
e;

 

p
u
b

li
sh

e
s 

E
u

ro
p

ea
n

 C
el

ls
 a

n
d

 

M
a

te
ri

a
ls

; 
h
o

st
s 

a
n

n
u
al

 c
o

n
fe

re
n
ce

s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

C
el

lu
la

r 

O
n
co

lo
g

y
 (

IS
C

O
) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

7
7
 

A
m

st
er

d
a
m

, 

N
et

h
er

la
n
d

s 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
re

se
ar

ch
 i

n
 c

el
lu

la
r 

m
ec

h
a
n
is

m
s 

o
f 

ca
n
ce

r;
 o

rg
an

iz
es

 

sy
m

p
o

si
a 

an
d

 p
u
b

li
sh

e
s 

p
ro

ce
ed

in
g

s 

A
ct

iv
e
 

F
ed

er
at

io
n
 o

f 
A

si
a
n
 

C
h
e
m

ic
al

 S
o

ci
et

ie
s 

(F
A

C
S

) 

C
h
e
m

is
tr

y
 

A
si

a
 

1
9

7
9
 

K
u
al

a 
L

u
m

p
u
r,

 

M
al

a
y
si

a
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

R
eg

io
n
al

 F
ed

er
at

io
n

 P
ro

m
o

te
s 

co
ll

ab
o

ra
ti

o
n
 a

m
o

n
g

 A
si

an
 

ch
e
m

ic
al

 s
o

ci
et

ie
s;

 o
rg

an
iz

e
s 

co
n
g
re

ss
es

 a
n
d

 a
w

ar
d

s 

A
ct

iv
e
 

B
ri

ti
sh

 T
o

x
ic

o
lo

g
y
 

S
o

ci
et

y
 (

B
T

S
) 

C
h
e
m

is
tr

y
 /

 M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

7
9
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

A
d

v
an

ce
s 

to
x
ic

o
lo

g
y
 r

es
ea

rc
h

 a
n
d

 

sa
fe

ty
 s

ta
n
d

ar
d

s;
 p

u
b

li
sh

es
 j

o
u

rn
al

s;
 

h
o

st
s 

sc
ie

n
ti

fi
c 

m
ee

ti
n

g
s 

A
ct

iv
e
 

C
o

u
n
ci

l 
fo

r 

C
h
e
m

ic
al

 R
es

ea
rc

h
 

(C
C

R
) 

C
h
e
m

is
tr

y
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

7
9
 

W
as

h
in

g
to

n
, 

D
.C

.,
 

U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

R
es

ea
rc

h
 

C
o

n
so

rt
iu

m
 

F
o

st
er

s 
co

ll
ab

o
ra

ti
o

n
 b

et
w

ee
n
 

ac
ad

em
ia

, 
in

d
u

st
ry

, 
a
n
d

 g
o

v
er

n
m

e
n
t 

in
 c

h
e
m

ic
al

 r
es

ea
rc

h
 

A
ct

iv
e
 



[5
4
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

C
en

tr
e 

fo
r 

S
ci

en
ce

 

an
d

 E
n
v

ir
o

n
m

e
n
t 

(C
S

E
) 

C
h
e
m

is
tr

y
; 

E
n
v
ir

o
n

m
e
n
ta

l 
S

c
ie

n
ce

 

A
si

a
 

1
9

8
0
 

N
e
w

 D
e
lh

i,
 I

n
d

ia
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

R
es

ea
rc

h
 

C
o

n
so

rt
iu

m
 

C
o

n
d

u
ct

s 
en

v
ir

o
n

m
e
n
ta

l 
re

se
a
rc

h
 a

n
d

 

ad
v
o

ca
c
y
; 

p
u
b

li
sh

es
 r

ep
o

rt
s;

 

in
fl

u
e
n
ce

s 
p

o
li

c
y

 

A
ct

iv
e
 

A
u
st

ra
li

a
n
 S

o
ci

et
y
 o

f 

V
it

ic
u
lt

u
re

 a
n
d

 

O
en

o
lo

g
y
 (

A
S

V
O

) 

C
h
e
m

is
tr

y
 /

 P
h

y
si

o
lo

g
y
 O

ce
an

ia
 

1
9

8
0
 

A
d

el
ai

d
e,

 A
u

st
ra

li
a
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

A
d

v
an

ce
s 

w
in

e 
sc

ie
n
ce

 a
n
d

 

te
ch

n
o

lo
g

y
; 

h
o

st
s 

se
m

in
ar

s;
 p

u
b

li
sh

es
 

A
u

st
ra

li
a

n
 J

o
u

rn
a

l 
o

f 
G

ra
p

e 
a
n

d
 

W
in

e 
R

es
ea

rc
h

 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 B
o

n
e 

an
d

 M
in

er
al

 S
o

ci
et

y
 

(I
B

M
S

) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

8
0

 

(O
ri

g
in

al
ly

 

C
o

n
st

it
u

te
d

 i
n
 

1
9

6
0
) 

W
as

h
in

g
to

n
, 

D
.C

.,
 

U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
re

se
ar

ch
 i

n
 b

o
n
e 

an
d

 

m
in

er
al

 m
et

ab
o

li
sm

; 
o

rg
a
n
iz

e
s 

co
n
fe

re
n
ce

s;
 p

u
b

li
sh

e
s 

B
o

n
e 

jo
u
rn

al
 

A
ct

iv
e
 

E
u
ro

p
ea

n
 S

o
ci

et
y
 f

o
r 

C
li

n
ic

al
 N

u
tr

it
io

n
 

an
d

 M
et

ab
o

li
sm

 

(E
S

P
E

N
) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

8
0
 

V
ie

n
n
a,

 A
u

st
ri

a
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

A
d

v
an

ce
s 

cl
in

ic
al

 n
u
tr

it
io

n
 a

n
d

 

m
et

ab
o

li
sm

; 
p

u
b

li
sh

e
s 

C
li

n
ic

a
l 

N
u

tr
it

io
n

 j
o

u
rn

al
; 

h
o

st
s 

an
n

u
al

 

co
n
g
re

ss
es

 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

th
e 

S
tu

d
y
 o

f 

X
en

o
b

io
ti

cs
 (

IS
S

X
) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

8
1
 

B
et

h
es

d
a,

 M
ar

y
la

n
d

, 

U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
re

se
ar

ch
 o

n
 d

ru
g
 

m
et

ab
o

li
sm

 a
n
d

 p
h
ar

m
ac

o
k
in

e
ti

cs
; 

o
rg

an
iz

es
 i

n
te

rn
at

io
n
al

 m
ee

ti
n

g
s 

a
n
d

 

p
u
b

li
sh

e
s 

sc
ie

n
ti

fi
c 

fi
n
d

in
g
s 

A
ct

iv
e
 

A
m

er
ic

a
n
 S

o
ci

et
y
 

fo
r 

V
ir

o
lo

g
y
 (

A
S

V
) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

8
1
 

M
ad

is
o

n
, 

W
is

co
n
si

n
, 

U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
v

ir
o

lo
g

y
 r

es
ea

rc
h
 a

n
d

 

ed
u
ca

ti
o

n
; 

o
rg

a
n
iz

es
 a

n
n

u
al

 

m
ee

ti
n
g

s;
 p

u
b

li
sh

e
s 

Jo
u

rn
a

l 
o
f 

V
ir

o
lo

g
y 

A
ct

iv
e
 

S
o

u
th

er
n
 A

fr
ic

a 

M
at

h
e
m

at
ic

al
 

S
ci

en
ce

s 
A

ss
o

ci
at

io
n
 

(S
A

M
S

A
) 

P
h

y
si

c
s 

/ 
M

at
h
e
m

at
ic

s 
A

fr
ic

a
 

1
9

8
1
 

R
eg

io
n
al

 (
S

o
u
th

er
n
 

A
fr

ic
a)

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

R
eg

io
n
al

 A
ca

d
e
m

ic
 

N
et

w
o

rk
 

P
ro

m
o

te
s 

m
a
th

e
m

at
ic

s 
ed

u
ca

ti
o

n
 a

n
d

 

re
se

ar
ch

 i
n
 S

o
u
th

er
n
 A

fr
ic

a;
 

o
rg

an
iz

es
 c

o
n

fe
re

n
ce

s 
a
n
d

 t
ra

in
in

g
 

A
ct

iv
e
 

S
p

ac
e 

T
el

es
co

p
e 

S
ci

en
ce

 I
n

st
it

u
te

 

(S
T

S
cI

) 

P
h

y
si

c
s 

/ 
A

st
ro

n
o

m
y

 
N

o
rt

h
 

A
m

er
ic

a
 

1
9

8
1
 

B
al

ti
m

o
re

, 
M

ar
y
la

n
d

, 

U
S

A
 

G
o

v
er

n
m

en
t-

su
p

p
o

rt
ed

 R
es

ea
rc

h
 

In
st

it
u
te

 

O
p

er
at

es
 H

u
b

b
le

 S
p

ac
e 

T
el

es
co

p
e;

 

co
n
d

u
ct

s 
a
st

ro
p

h
y
si

cs
 r

es
ea

rc
h
; 

m
an

a
g
e
s 

d
at

a 
ar

ch
iv

e
s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

N
eu

ro
et

h
o

lo
g

y
 

(I
S

N
) 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

8
1
 

O
n
li

n
e
-b

as
ed

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
m

o
te

s 
re

se
ar

ch
 o

n
 n

e
u
ra

l 

m
ec

h
a
n
is

m
s 

u
n
d

er
ly

in
g
 n

a
tu

ra
l 

b
eh

av
io

r 

A
ct

iv
e
 

E
u
ro

p
ea

n
 S

ch
o

o
l 

o
f 

A
n
ti

ca
n
ce

r 
D

ru
g
 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

E
u
ro

p
e 

1
9

8
2
 

T
o

u
lo

u
se

, 
F

ra
n
ce

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
E

d
u
ca

ti
o

n
 a

n
d

 t
ra

in
in

g
 i

n
 o

n
c
o

lo
g

y
 

d
ru

g
 d

ev
el

o
p

m
e
n
t 

A
ct

iv
e
 



[5
5
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

D
ev

el
o

p
m

e
n
t 

(E
S

A
D

D
) 

E
u
ro

p
ea

n
 S

o
ci

et
y
 o

f 

M
ag

n
e
ti

c 
R

e
so

n
a
n
ce

 

in
 M

ed
ic

in
e 

a
n
d

 

B
io

lo
g

y
 (

E
S

M
R

M
B

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e,
 P

h
y
si

cs
 

E
u
ro

p
e 

1
9

8
2
 

V
ie

n
n
a,

 A
u

st
ri

a
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 S

u
p

p
o

rt
s 

M
R

I 
re

se
ar

ch
 a

n
d

 

ed
u
ca

ti
o

n
; 

o
rg

a
n
iz

es
 a

n
n

u
al

 m
ee

ti
n

g
s 

an
d

 t
ra

in
in

g
 c

o
u
rs

es
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

N
eu

ro
im

m
u

n
o

lo
g

y
 

(I
S

N
I)

 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

8
2
 

G
en

e
v
a,

 S
w

it
ze

rl
a
n
d

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
re

se
ar

ch
 i

n
 

n
eu

ro
im

m
u

n
o

lo
g

y
; 

o
rg

an
iz

es
 b

ie
n
n
ia

l 

co
n
g
re

ss
es

; 
su

p
p

o
rt

s 
g
lo

b
al

 

co
ll

ab
o

ra
ti

o
n

 

A
ct

iv
e
 

W
o

rl
d

 A
ss

o
ci

at
io

n
 

o
f 

T
h
eo

re
ti

ca
l 

an
d

 

C
o

m
p

u
ta

ti
o

n
al

 

C
h
e
m

is
ts

 (
W

A
T

O
C

) 

C
h
e
m

is
tr

y
 

E
u
ro

p
e 

1
9

8
2
 

In
te

rn
at

io
n
al

 

(a
d

m
in

is
te

re
d

 f
ro

m
 

U
K

) 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

In
te

rn
at

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

te
s 

th
eo

re
ti

ca
l 

an
d

 

co
m

p
u
ta

ti
o

n
al

 c
h
e
m

is
tr

y
; 

o
rg

a
n
iz

es
 

tr
ie

n
n

ia
l 

co
n

g
re

ss
e
s 

an
d

 a
w

ar
d

s 

A
ct

iv
e
 

T
h
e 

O
b

es
it

y
 S

o
ci

et
y
 

(T
O

S
) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

8
2
 

R
o

ck
v
il

le
, 

M
ar

y
la

n
d

, 

U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 S

u
p

p
o

rt
s 

re
se

ar
ch

 a
n
d

 t
re

at
m

e
n
t 

o
f 

o
b

es
it

y
; 

p
u
b

li
sh

e
s 

O
b

es
it

y 
jo

u
rn

al
; 

h
o

st
s 

a
n

n
u
al

 s
ci

en
ti

fi
c 

m
ee

ti
n

g
s 

A
ct

iv
e
 

B
ri

ti
sh

 

C
ry

st
al

lo
g
ra

p
h
ic

 

A
ss

o
ci

at
io

n
 (

B
C

A
) 

C
h
e
m

is
tr

y
 /

 P
h

y
si

c
s 

E
u
ro

p
e 

1
9

8
2
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
cr

y
st

al
lo

g
ra

p
h

y
 r

es
e
ar

ch
 

an
d

 e
d

u
ca

ti
o

n
; 

o
rg

a
n
iz

es
 a

n
n
u

al
 

m
ee

ti
n
g

s 
an

d
 p

u
b

li
sh

e
s 

n
e
w

sl
et

te
rs

 

A
ct

iv
e
 

W
o

rl
d

 A
ss

o
ci

at
io

n
 

o
f 

T
h
eo

re
ti

ca
l 

an
d

 

C
o

m
p

u
ta

ti
o

n
al

 

C
h
e
m

is
ts

 (
W

A
T

O
C

) 

C
h
e
m

is
tr

y
 

E
u
ro

p
e 

1
9

8
2
 

In
te

rn
at

io
n
al

 

(a
d

m
in

is
te

re
d

 f
ro

m
 

U
K

) 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

In
te

rn
at

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

te
s 

th
eo

re
ti

ca
l 

an
d

 

co
m

p
u
ta

ti
o

n
al

 c
h
e
m

is
tr

y
; 

o
rg

a
n
iz

es
 

tr
ie

n
n

ia
l 

co
n

g
re

ss
e
s 

an
d

 a
w

ar
d

s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

C
h
e
m

ic
al

 

E
co

lo
g

y
 (

IS
C

E
) 

C
h
e
m

is
tr

y
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

8
3
 

U
n
iv

er
si

ty
 o

f 

M
o

n
ta

n
a,

 U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

te
s 

re
se

ar
ch

 i
n
 c

h
e
m

ic
a
l 

in
te

ra
ct

io
n

s 
a
m

o
n
g
 o

rg
a
n
is

m
s;

 

p
u
b

li
sh

e
s 

Jo
u

rn
a

l 
o

f 
C

h
em

ic
a

l 

E
co

lo
g

y 

A
ct

iv
e
 

E
u
ro

p
ea

n
 S

o
ci

et
y
 o

f 

C
li

n
ic

al
 

M
ic

ro
b

io
lo

g
y
 a

n
d

 

In
fe

ct
io

u
s 

D
is

ea
se

s 

(E
S

C
M

ID
) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

8
3
 

B
as

el
, 

S
w

it
ze

rl
an

d
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
re

se
ar

ch
 a

n
d

 e
d

u
ca

ti
o

n
 i

n
 

m
ic

ro
b

io
lo

g
y
 a

n
d

 i
n

fe
ct

io
u

s 
d

is
ea

se
s;

 

o
rg

an
iz

es
 E

C
C

M
ID

 c
o

n
g
re

ss
; 

p
u
b

li
sh

e
s 

jo
u
rn

al
s 

A
ct

iv
e
 

N
ep

al
 P

h
y
si

ca
l 

S
o

ci
et

y
 (

N
P

S
) 

P
h

y
si

c
s 

 
 

A
si

a
 

1
9

8
3
 

K
at

h
m

an
d

u
, 

N
ep

al
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

A
d

v
an

ce
s 

p
h

y
si

cs
 r

es
ea

rc
h
 a

n
d

 

ed
u
ca

ti
o

n
 i

n
 N

ep
al

; 
o

rg
an

iz
e
s 

co
n
fe

re
n
ce

s 
an

d
 o

u
tr

ea
c
h
 p

ro
g
ra

m
s 

A
ct

iv
e
 



[5
6
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

K
en

y
a 

N
at

io
n
al

 

A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s 
(K

N
A

S
) 

C
h
e
m

is
tr

y
 /

 M
ed

ic
in

e
 

A
fr

ic
a
 

1
9

8
3
 

N
ai

ro
b

i,
 K

en
y
a
 

G
o

v
er

n
m

en
t-

su
p

p
o

rt
ed

 N
at

io
n
al

 

A
ca

d
e
m

y
 

P
ro

m
o

te
s 

sc
ie

n
ti

fi
c 

re
se

ar
c
h
 a

n
d

 

p
o

li
cy

 i
n
 K

e
n

y
a;

 o
rg

a
n
iz

e
s 

sy
m

p
o

si
a;

 

ad
v
is

es
 g

o
v
er

n
m

e
n
t 

o
n
 s

ci
en

c
e 

an
d

 

te
ch

n
o

lo
g

y
 

A
ct

iv
e
 

H
en

ry
 M

. 
Ja

ck
so

n
 

F
o

u
n
d

at
io

n
 f

o
r 

th
e 

A
d

v
an

ce
m

e
n
t 

o
f 

M
il

it
ar

y
 M

ed
ic

in
e 

(H
JF

) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

8
3
 

B
et

h
es

d
a,

 M
ar

y
la

n
d

, 

U
S

A
 

G
o

v
er

n
m

en
t-

su
p

p
o

rt
ed

 R
es

ea
rc

h
 

F
o

u
n
d

at
io

n
 

F
ac

il
it

at
e
s 

m
il

it
ar

y
 m

ed
ic

al
 r

es
ea

rc
h
; 

p
ar

tn
er

s 
w

it
h
 D

o
D

 a
n
d

 N
IH

; 
su

p
p

o
rt

s 

cl
in

ic
al

 t
ri

al
s 

an
d

 b
io

m
ed

ic
al

 

in
n
o

v
at

io
n

 

A
ct

iv
e
 

S
o

ci
et

y
 f

o
r 

E
le

ct
ro

an
al

y
ti

ca
l 

C
h
e
m

is
tr

y
 (

S
E

A
C

) 

C
h
e
m

is
tr

y
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

8
4
 

U
n
it

ed
 S

ta
te

s 
(v

ar
io

u
s 

lo
ca

ti
o

n
s)

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

A
d

v
an

ce
s 

el
ec

tr
o

an
al

y
ti

ca
l 

c
h

e
m

is
tr

y
; 

su
p

p
o

rt
s 

y
o

u
n

g
 i

n
v
es

ti
g
a
to

rs
; 

h
o

st
s 

an
n

u
al

 a
w

ar
d

s 
an

d
 m

ee
ti

n
g

s 

A
ct

iv
e
 

A
fr

ic
an

 P
h

y
si

ca
l 

S
o

ci
et

y
 (

A
fP

S
) 

P
h

y
si

c
s 

A
fr

ic
a
 

1
9

8
4
 

R
eg

io
n
al

 (
P

an
-

A
fr

ic
an

) 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

C
o

n
ti

n
e
n
ta

l 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

te
s 

p
h

y
si

c
s 

re
se

ar
ch

 a
n

d
 

ed
u
ca

ti
o

n
 a

cr
o

ss
 A

fr
ic

a;
 o

rg
an

iz
es

 

co
n
fe

re
n
ce

s 
an

d
 o

u
tr

ea
c
h

 

A
ct

iv
e
 

C
h
in

e
se

 S
o

ci
et

y
 f

o
r 

R
o

ck
 M

ec
h
an

ic
s 

an
d

 

E
n
g
in

ee
ri

n
g
 

(C
S

R
M

E
) 

P
h

y
si

c
s 

/ 
E

ar
th

 

S
ci

en
ce

s 

A
si

a
 

1
9

8
5
 

B
ei

ji
n
g
, 

C
h
in

a
 

G
o

v
er

n
m

en
t-

su
p

p
o

rt
ed

 N
at

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

te
s 

ro
ck

 m
ec

h
a
n
ic

s 
a
n
d

 

g
eo

te
ch

n
ic

al
 e

n
g
in

ee
ri

n
g
; 

p
u
b

li
sh

e
s 

jo
u
rn

al
s;

 h
o

st
s 

co
n

fe
re

n
ce

s 

A
ct

iv
e
 

A
m

er
ic

a
n
 G

la
u
co

m
a 

S
o

ci
et

y
 (

A
G

S
) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

8
5
 

S
an

 F
ra

n
ci

sc
o

, 
U

S
A

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 A

d
v
an

ce
s 

g
la

u
co

m
a 

re
se

ar
c
h
 a

n
d

 

tr
ea

tm
e
n
t;

 o
rg

an
iz

es
 a

n
n

u
al

 m
ee

ti
n

g
s;

 

su
p

p
o

rt
s 

cl
in

ic
a
l 

ed
u
ca

ti
o

n
 

A
ct

iv
e
 

A
fr

ic
an

 A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s 
(A

A
S

) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e,
 

C
h
e
m

is
tr

y
 

A
fr

ic
a
 

1
9

8
5
 

N
ai

ro
b

i,
 K

en
y
a
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

C
o

n
ti

n
e
n
ta

l 

A
ca

d
e
m

y
 

P
ro

m
o

te
s 

sc
ie

n
ti

fi
c 

re
se

ar
c
h
 a

n
d

 

p
o

li
cy

 i
n
 A

fr
ic

a;
 f

u
n
d

s 
re

se
ar

c
h
; 

p
u
b

li
sh

e
s 

jo
u
rn

al
s;

 h
o

st
s 

sy
m

p
o

si
a
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

M
o

le
cu

la
r 

R
ec

o
g

n
it

io
n
 (

IS
M

R
) 

C
h
e
m

is
tr

y
 /

 M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

8
5
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

te
s 

re
se

ar
ch

 i
n
 m

o
le

c
u
la

r 

in
te

ra
ct

io
n

s;
 o

rg
a
n
iz

es
 s

y
m

p
o

si
a 

an
d

 

w
o

rk
sh

o
p

s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

In
fe

ct
io

u
s 

D
is

ea
se

s 
(I

S
ID

) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

8
6
 

B
ro

o
k
li

n
e,

 

M
as

sa
c
h
u

se
tt

s,
 U

S
A

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 S

u
p

p
o

rt
s 

g
lo

b
al

 i
n

fe
ct

io
u
s 

d
is

ea
se

 

su
rv

ei
ll

a
n
ce

 a
n
d

 r
es

ea
rc

h
; 

h
o

st
s 

co
n
fe

re
n
ce

s;
 p

u
b

li
sh

e
s 

In
te

rn
a

ti
o

n
a

l 

Jo
u

rn
a

l 
o

f 
In

fe
ct

io
u

s 
D

is
ea

se
s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

E
n
v
ir

o
n

m
e
n
ta

l 

E
p

id
em

io
lo

g
y
 

(I
S

E
E

) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

8
7
 

B
o

st
o

n
, 

M
as

sa
c
h
u

se
tt

s,
 U

S
A

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
re

se
ar

ch
 o

n
 e

n
v
ir

o
n

m
en

ta
l 

ex
p

o
su

re
s 

a
n
d

 h
ea

lt
h
 o

u
tc

o
m

e
s;

 

o
rg

an
iz

es
 a

n
n

u
al

 c
o

n
fe

re
n
ce

s;
 

p
u
b

li
sh

e
s 

E
H

P
 j

o
u
rn

al
 

A
ct

iv
e
 



[5
7
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

A
n
ti

v
ir

al
 

R
es

ea
rc

h
 (

IS
A

R
) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

8
7
 

C
al

if
o

rn
ia

, 
U

S
A

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 A

d
v
an

ce
s 

an
ti

v
ir

al
 d

ru
g
 d

ev
el

o
p

m
e
n
t 

an
d

 v
ir

o
lo

g
y
; 

o
rg

an
iz

e
s 

an
n

u
a
l 

IC
A

R
 

m
ee

ti
n
g

s;
 p

u
b

li
sh

e
s 

re
se

ar
ch

 

A
ct

iv
e
 

B
ri

ti
sh

 O
rg

a
n
ic

 

G
eo

ch
e
m

ic
a
l 

S
o

ci
et

y
 

(B
O

G
S

) 

C
h
e
m

is
tr

y
 

E
u
ro

p
e 

1
9

8
7
 

U
n
it

ed
 K

in
g
d

o
m

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

te
s 

o
rg

an
ic

 g
eo

ch
e
m

is
tr

y
; 

h
o

st
s 

sy
m

p
o

si
a 

an
d

 w
o

rk
sh

o
p

s;
 s

u
p

p
o

rt
s 

ea
rl

y
-c

ar
ee

r 
re

se
ar

ch
er

s 

A
ct

iv
e
 

P
ak

is
ta

n
 P

h
y
si

cs
 

S
o

ci
et

y
 (

P
P

S
) 

P
h

y
si

c
s 

A
si

a
 

1
9

8
7
 

Is
la

m
ab

ad
, 

P
ak

is
ta

n
 

G
o

v
er

n
m

en
t-

su
p

p
o

rt
ed

 N
at

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

te
s 

p
h

y
si

c
s 

re
se

ar
ch

 a
n

d
 

ed
u
ca

ti
o

n
 i

n
 P

ak
is

ta
n
; 

o
rg

a
n
iz

es
 

co
n
fe

re
n
ce

s 
an

d
 o

u
tr

ea
c
h
 p

ro
g
ra

m
s 

A
ct

iv
e
 

In
st

it
u
te

 o
f 

P
h

y
si

cs
 

an
d

 C
h
e
m

is
tr

y
 o

f 

M
at

er
ia

ls
 o

f 

S
tr

as
b

o
u
rg

 (
IP

C
M

S
) 

–
 E

x
p

an
si

o
n

 

P
h

y
si

c
s 

&
 C

h
e
m

is
tr

y
 

E
u
ro

p
e 

1
9

8
7
 

S
tr

as
b

o
u
rg

, 
F

ra
n
ce

 
G

o
v
er

n
m

en
t 

(C
N

R
S

, 
U

n
iv

. 
o

f 

S
tr

as
b

o
u
rg

) 

M
at

er
ia

ls
 s

ci
e
n
ce

, 
n
a
n
o

te
ch

n
o

lo
g

y
, 

co
n
d

en
se

d
 m

a
tt

er
 p

h
y
si

cs
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

A
n
ti

v
ir

al
 

R
es

ea
rc

h
 –

 A
si

a 

C
h
ap

te
r 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

A
si

a
 

1
9

8
7
 

T
o

k
y
o

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
m

o
te

s 
an

ti
v
ir

al
 d

ru
g
 d

ev
el

o
p

m
e
n
t 

an
d

 v
ir

o
lo

g
y
 r

e
se

ar
ch

 

A
ct

iv
e
 

E
d

w
ar

d
 B

o
u
ch

et
 

A
b

d
u

s 
S

al
a
m

 

In
st

it
u
te

 (
E

B
A

S
I)

 

P
h

y
si

c
s 

A
fr

ic
a 

/ 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

8
8
 

T
ri

es
te

, 
It

al
y
 &

 U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

In
te

rn
at

io
n
al

 

In
st

it
u
te

 

P
ro

m
o

te
s 

co
ll

ab
o

ra
ti

o
n
 b

et
w

e
en

 

A
fr

ic
an

 a
n
d

 A
m

er
ic

a
n
 p

h
y
si

c
is

ts
; 

su
p

p
o

rt
s 

re
se

ar
ch

 a
n
d

 e
d

u
ca

ti
o

n
 

A
ct

iv
e
 

E
M

B
n
et

 (
E

u
ro

p
ea

n
 

M
o

le
cu

la
r 

B
io

lo
g

y
 

N
et

w
o

rk
) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

8
8
 

A
m

st
er

d
a
m

, 

N
et

h
er

la
n
d

s 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

N
e
tw

o
rk

 

S
u
p

p
o

rt
s 

b
io

in
fo

rm
at

ic
s 

in
fr

as
tr

u
ct

u
re

 

an
d

 t
ra

in
in

g
 a

cr
o

ss
 E

u
ro

p
e;

 f
o

st
er

s 

co
ll

ab
o

ra
ti

o
n

 

A
ct

iv
e
 

A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s 
o

f 
Ir

an
 

C
h
e
m

is
tr

y
 /

 M
ed

ic
in

e
 

A
si

a
 

1
9

8
8
 

T
eh

ra
n
, 

Ir
an

 
G

o
v
er

n
m

en
t-

su
p

p
o

rt
ed

 N
at

io
n
al

 

A
ca

d
e
m

y
 

A
d

v
is

e
s 

Ir
an

ia
n
 g

o
v
er

n
m

e
n
t 

o
n
 

sc
ie

n
ce

 p
o

li
c
y
; 

p
ro

m
o

te
s 

n
at

io
n
al

 

re
se

ar
ch

 a
n
d

 e
d

u
ca

ti
o

n
 

A
ct

iv
e
 

C
h
in

e
se

 M
at

er
ia

ls
 

R
es

ea
rc

h
 S

o
ci

et
y
 (

C
-

M
R

S
) 

C
h
e
m

is
tr

y
 /

 P
h

y
si

c
s 

A
si

a
 

1
9

9
1
 

B
ei

ji
n
g
, 

C
h
in

a
 

G
o

v
er

n
m

en
t-

su
p

p
o

rt
ed

 N
at

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

te
s 

m
a
te

ri
al

s 
sc

ie
n
ce

 r
e
se

ar
ch

; 

o
rg

an
iz

es
 c

o
n

fe
re

n
ce

s;
 p

u
b

li
sh

es
 

jo
u
rn

al
s 

A
ct

iv
e
 

A
ca

d
e
m

y
 o

f 

T
ec

h
n
o

lo
g
ic

al
 

S
ci

en
ce

s 
o

f 
U

k
ra

in
e
 

P
h

y
si

c
s 

/ 
E

n
g
in

ee
ri

n
g

 
E

u
ro

p
e 

1
9

9
1
 

K
y
iv

, 
U

k
ra

in
e
 

G
o

v
er

n
m

en
t-

su
p

p
o

rt
ed

 N
at

io
n
al

 

A
ca

d
e
m

y
 

S
u
p

p
o

rt
s 

te
ch

n
o

lo
g
ic

al
 i

n
n
o

v
a
ti

o
n
 

an
d

 s
ci

en
ti

fi
c 

re
se

ar
ch

; 
ad

v
is

e
s 

g
o

v
er

n
m

e
n
t 

A
ct

iv
e
 

N
at

io
n
al

 C
e
n
tr

e 
fo

r 

R
es

ea
rc

h
 (

S
u
d

an
) 

P
h

y
si

o
lo

g
y
 /

 C
h
e
m

is
tr

y
 A

fr
ic

a
 

1
9

9
1
 

K
h
ar

to
u

m
, 

S
u
d

an
 

G
o

v
er

n
m

en
t-

su
p

p
o

rt
ed

 N
at

io
n
al

 

R
es

ea
rc

h
 I

n
st

it
u
te

 

C
o

n
d

u
ct

s 
m

u
lt

id
is

ci
p

li
n
ar

y
 r

es
ea

rc
h
 

in
 h

ea
lt

h
, 

a
g
ri

cu
lt

u
re

, 
an

d
 

en
v
ir

o
n

m
e
n
t 

A
ct

iv
e
 



[5
8
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

C
el

lu
la

r 
T

h
er

ap
y
 

(I
S

C
T

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

9
2
 

V
an

co
u

v
er

, 
B

ri
ti

sh
 

C
o

lu
m

b
ia

, 
C

a
n
ad

a 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

te
s 

cl
in

ic
al

 t
ra

n
sl

at
io

n
 o

f 
ce

ll
 

an
d

 g
en

e 
th

er
ap

ie
s;

 s
u
p

p
o

rt
s 

re
se

ar
ch

, 

re
g
u
la

ti
o

n
, 

ed
u
ca

ti
o

n
, 

an
d

 i
n
d

u
st

ry
 

co
ll

ab
o

ra
ti

o
n

 

A
ct

iv
e
 

A
m

er
ic

a
n
 C

o
ll

e
g
e 

o
f 

M
ed

ic
al

 T
o

x
ic

o
lo

g
y
 

(A
C

M
T

) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

9
3
 

P
h
o

en
ix

, 
A

ri
zo

n
a,

 

U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
m

ed
ic

al
 t

o
x
ic

o
lo

g
y
 

ed
u
ca

ti
o

n
 a

n
d

 r
es

ea
rc

h
; 

ce
rt

if
ie

s 

sp
ec

ia
li

st
s;

 o
rg

an
iz

e
s 

an
n

u
al

 m
ee

ti
n
g

s 

A
ct

iv
e
 

In
st

it
u
te

 o
f 

H
y
d

ro
lo

g
y
, 

M
et

eo
ro

lo
g
y
 a

n
d

 

E
n
v
ir

o
n

m
e
n
ta

l 

S
tu

d
ie

s 
(I

D
E

A
M

) 

C
h
e
m

is
tr

y
; 

P
h

y
si

cs
 

S
o

u
th

 

A
m

er
ic

a
 

1
9

9
3
 

B
o

g
o

tá
, 

C
o

lo
m

b
ia

 
G

o
v
er

n
m

en
t-

su
p

p
o

rt
ed

 N
at

io
n
al

 

R
es

ea
rc

h
 I

n
st

it
u
te

 

C
o

n
d

u
ct

s 
en

v
ir

o
n

m
e
n
ta

l 
m

o
n
it

o
ri

n
g
 

an
d

 c
li

m
at

e 
re

se
ar

c
h
; 

ad
v
is

es
 n

at
io

n
al

 

p
o

li
cy

 

A
ct

iv
e
 

C
o

n
fe

d
er

at
io

n
 o

f 

In
d

ia
n
 A

m
at

e
u
r 

A
st

ro
n
o

m
er

s 
(C

IA
A

) 

P
h

y
si

c
s 

A
si

a
 

1
9

9
4
 

M
u

m
b

ai
, 

In
d

ia
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

A
m

at
e
u
r 

S
ci

e
n
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

te
s 

as
tr

o
n
o

m
y
 o

u
tr

ea
ch

 a
n
d

 

ed
u
ca

ti
o

n
; 

o
rg

a
n
iz

es
 s

k
y

w
at

c
h

in
g
 

ev
en

ts
 a

n
d

 w
o

rk
sh

o
p

s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

M
ag

n
e
ti

c 

R
es

o
n
a
n
ce

 i
n
 

M
ed

ic
in

e 
(I

S
M

R
M

) 

P
h

y
si

c
s;

 M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

9
4
 

B
er

k
el

e
y
, 

C
al

if
o

rn
ia

, 

U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 A

d
v
an

ce
s 

M
R

I 
re

se
ar

ch
; 

h
o

st
s 

an
n

u
al

 

m
ee

ti
n
g

s;
 p

u
b

li
sh

e
s 

M
a

g
n

et
ic

 

R
es

o
n

a
n

ce
 i

n
 M

ed
ic

in
e
 

A
ct

iv
e
 

C
en

te
r 

fo
r 

M
o

le
cu

la
r 

M
ed

ic
in

e 
C

o
lo

g
n
e 

(C
M

M
C

) 
–

 N
e
w

 

R
es

ea
rc

h
 U

n
it

s 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

E
u
ro

p
e 

1
9

9
4
 

C
o

lo
g
n
e,

 G
er

m
an

y
 

G
o

v
er

n
m

en
t 

(U
n
iv

er
si

ty
 o

f 

C
o

lo
g
n
e)

 

B
io

m
ed

ic
al

 r
es

ea
rc

h
, 

m
o

le
c
u
la

r 

m
ed

ic
in

e,
 t

ra
n
sl

at
io

n
al

 s
tu

d
ie

s 

A
ct

iv
e
 

E
u
ro

p
ea

n
 

S
y
n
ch

ro
tr

o
n
 

R
ad

ia
ti

o
n
 F

ac
il

it
y
 

U
p

g
ra

d
e 

(E
S

R
F

-

E
B

S
) 

P
h

y
si

c
s 

(X
-r

a
y
 

S
ci

en
ce

) 

E
u
ro

p
e 

1
9

9
4
 

G
re

n
o

b
le

 
G

o
v
er

n
m

en
ta

l 
(E

U
-

fu
n
d

ed
) 

A
d

v
an

ce
d

 X
-r

a
y
 r

es
ea

rc
h
 i

n
 m

at
er

ia
ls

 

sc
ie

n
ce

, 
b

io
lo

g
y
, 

a
n
d

 c
h
e
m

is
tr

y
 

A
ct

iv
e
 

S
o

ci
et

y
 f

o
r 

B
io

lo
g
ic

al
 I

n
o

rg
an

ic
 

C
h
e
m

is
tr

y
 (

S
B

IC
) 

C
h
e
m

is
tr

y
 

E
u
ro

p
e 

1
9

9
5
 

C
a
m

b
ri

d
g
e,

 U
n
it

ed
 

K
in

g
d

o
m

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

te
s 

re
se

ar
ch

 i
n
 b

io
in

o
rg

an
ic

 

ch
e
m

is
tr

y
; 

o
rg

an
iz

es
 c

o
n

fe
re

n
ce

s;
 

p
u
b

li
sh

e
s 

JB
IC

 j
o

u
rn

al
 

A
ct

iv
e
 

A
si

a
-P

ac
if

ic
 C

e
n
te

r 

fo
r 

T
h
eo

re
ti

ca
l 

P
h

y
si

c
s 

(A
P

C
T

P
) 

P
h

y
si

c
s 

A
si

a
 

1
9

9
6
 

P
o

h
an

g
, 

S
o

u
th

 K
o

re
a
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

R
es

ea
rc

h
 I

n
st

it
u
te

 

P
ro

m
o

te
s 

th
eo

re
ti

ca
l 

p
h

y
si

cs
 r

es
ea

rc
h
 

an
d

 c
o

ll
ab

o
ra

ti
o

n
 a

cr
o

ss
 A

si
a
-P

ac
if

ic
 

re
g
io

n
 

A
ct

iv
e
 



[5
9
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

A
le

s 
B

ia
li

at
sk

i’
s 

H
u

m
an

 R
ig

h
ts

 

G
ro

u
p

 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e 

(H
ea

lt
h
 R

ig
h
ts

) 

E
u
ro

p
e 

1
9

9
6
 

M
in

sk
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
m

o
te

s 
h

u
m

a
n
 r

ig
h
ts

 i
n
cl

u
d

in
g
 

ac
ce

ss
 t

o
 m

ed
ic

al
 c

ar
e
 

A
ct

iv
e
 

E
u
ro

p
ea

n
 S

o
ci

et
y
 f

o
r 

C
li

n
ic

al
 V

ir
o

lo
g

y
 

(E
S

C
V

) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

E
u
ro

p
e 

1
9

9
7
 

L
o

n
d

o
n
, 

U
n
it

ed
 

K
in

g
d

o
m

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

A
d

v
an

ce
s 

cl
in

ic
al

 v
ir

o
lo

g
y
; 

h
o

st
s 

an
n

u
al

 c
o

n
fe

re
n
ce

s;
 s

u
p

p
o

rt
s 

d
ia

g
n
o

st
ic

 s
ta

n
d

ar
d

s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

N
eu

ro
v
ir

o
lo

g
y
 

(I
S

N
V

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

9
8
 

P
en

n
sy

lv
an

ia
, 

U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

P
ro

m
o

te
s 

re
se

ar
ch

 o
n
 v

ir
u
se

s 

af
fe

c
ti

n
g
 t

h
e 

n
er

v
o

u
s 

sy
st

e
m

 

A
ct

iv
e
 

C
en

te
r 

fo
r 

C
li

m
at

e 

an
d

 E
n
er

g
y
 

S
o

lu
ti

o
n

s 
(C

2
E

S
, 

fo
rm

er
ly

 P
e
w

 

C
en

te
r)

 

C
h
e
m

is
tr

y
 /

 

E
n
v
ir

o
n

m
e
n
ta

l 
S

c
ie

n
ce

 

N
o

rt
h
 

A
m

er
ic

a
 

1
9

9
8
 

A
rl

in
g
to

n
, 

V
ir

g
in

ia
, 

U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

R
es

ea
rc

h
 I

n
st

it
u
te

 

C
o

n
d

u
ct

s 
re

se
ar

ch
 o

n
 c

li
m

a
te

 a
n
d

 

en
er

g
y
 p

o
li

c
y
; 

e
n
g
a
g
es

 i
n
 a

d
v

o
ca

cy
 

an
d

 e
d

u
ca

ti
o

n
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

M
ic

ro
b

ia
l 

E
co

lo
g

y
 (

IS
M

E
) 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

E
u
ro

p
e 

1
9

9
8
 

D
el

ft
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
m

o
te

s 
m

ic
ro

b
ia

l 
ec

o
lo

g
y
 r

es
ea

rc
h
, 

in
cl

u
d

in
g
 h

ea
lt

h
 a

n
d

 e
n

v
ir

o
n

m
en

ta
l 

ap
p

li
ca

ti
o

n
s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 M
ax

 

P
la

n
ck

 R
e
se

ar
ch

 

S
ch

o
o

ls
 (

IM
P

R
S

) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

2
0

0
0
 

V
ar

io
u
s 

M
ax

 P
la

n
c
k
 

In
st

it
u
te

s 
ac

ro
ss

 

G
er

m
an

y
 

G
o

v
er

n
m

en
ta

l 

G
ra

d
u
at

e 
R

es
ea

rc
h
 

P
ro

g
ra

m
 

O
ff

er
s 

P
h
.D

. 
p

ro
g
ra

m
s 

in
 

co
ll

ab
o

ra
ti

o
n
 w

it
h
 u

n
iv

er
si

ti
es

; 

su
p

p
o

rt
s 

in
te

rd
is

ci
p

li
n
ar

y
 r

es
e
ar

c
h
, 

tr
ai

n
in

g
, 

a
n
d

 i
n
te

rn
a
ti

o
n
al

 e
x
c
h
an

g
e
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

A
ff

ec
ti

v
e 

D
is

o
rd

er
s 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

E
u
ro

p
e 

2
0

0
1
 

L
o

n
d

o
n

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
A

d
v
an

ce
s 

re
se

ar
ch

 a
n
d

 t
re

at
m

en
t 

o
f 

m
o

o
d

 d
is

o
rd

er
s 

A
ct

iv
e
 

G
lo

b
al

 C
ar

b
o

n
 

P
ro

je
ct

 –
 U

rb
an

 

C
ar

b
o

n
 N

et
w

o
rk

 

C
h
e
m

is
tr

y
 

(E
n
v
ir

o
n

m
e
n
ta

l)
 

G
lo

b
al

 
2

0
0

1
 

O
n
li

n
e
-b

as
ed

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
S

tu
d

ie
s 

u
rb

an
 c

ar
b

o
n
 e

m
is

si
o

n
s 

an
d

 

cl
im

at
e
-r

el
at

ed
 c

h
e
m

ic
al

 p
ro

ce
ss

es
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

S
te

m
 C

el
l 

R
es

ea
rc

h
 (

IS
S

C
R

) 

P
h

y
si

o
lo

g
y
 /

 M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

2
0

0
2
 

E
v
an

st
o

n
, 

Il
li

n
o

is
, 

U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

P
ro

fe
ss

io
n
al

 S
o

ci
et

y
 P

ro
m

o
te

s 
st

e
m

 c
el

l 
re

se
ar

c
h
; 

o
rg

an
iz

es
 a

n
n

u
al

 m
ee

ti
n

g
s;

 p
u

b
li

sh
e
s 

S
te

m
 C

el
l 

R
ep

o
rt

s 

A
ct

iv
e
 

A
fr

ic
an

 I
n
st

it
u
te

 f
o

r 

B
io

m
ed

ic
al

 

In
n
o

v
a
ti

o
n
 (

A
IB

I)
 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

A
fr

ic
a
 

2
0

0
2
 

A
b

u
ja

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
A

d
v
an

ce
s 

b
io

m
ed

ic
al

 r
es

ea
rc

h
, 

tr
ai

n
in

g
, 

a
n
d

 p
u
b

li
c 

h
ea

lt
h
 s

o
lu

ti
o

n
s 

A
ct

iv
e
 

E
u
ro

p
ea

n
 

G
eo

sc
ie

n
ce

s 
U

n
io

n
 

(E
G

U
) 

P
h

y
si

c
s 

(G
eo

sc
ie

n
ce

s)
 

E
u
ro

p
e 

2
0

0
2
 

M
u
n

ic
h

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
m

o
te

s 
E

ar
th

, 
p

la
n
et

ar
y
, 

an
d

 s
p

ac
e 

sc
ie

n
ce

 r
es

ea
rc

h
 

A
ct

iv
e
 



[6
0
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

C
h
e
m

S
ec

 

(I
n
te

rn
at

io
n
a
l 

C
h
e
m

ic
al

 

S
ec

re
ta

ri
at

) 

C
h
e
m

is
tr

y
 

E
u
ro

p
e 

2
0

0
2
 

G
o

th
en

b
u
rg

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
A

d
v
o

ca
te

s 
fo

r 
sa

fe
r 

ch
e
m

ic
al

s 
an

d
 

su
st

ai
n
ab

le
 c

h
e
m

ic
al

 p
o

li
c
y

 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 

S
ci

en
ti

fi
c 

A
ss

o
ci

at
io

n
 f

o
r 

P
ro

b
io

ti
cs

 a
n
d

 

P
re

b
io

ti
cs

 (
IS

A
P

P
) 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

N
o

rt
h
 

A
m

er
ic

a
 

2
0

0
2
 

C
al

if
o

rn
ia

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
A

d
v
an

ce
s 

re
se

ar
ch

 a
n
d

 e
d

u
ca

ti
o

n
 o

n
 

p
ro

b
io

ti
cs

 a
n
d

 p
re

b
io

ti
cs

 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 V
ir

tu
al

 

O
b

se
rv

at
o

ry
 A

ll
ia

n
ce

 

(I
V

O
A

) 

P
h

y
si

c
s 

(A
st

ro
n
o

m
y
) 

G
lo

b
al

 
2

0
0

2
 

O
n
li

n
e
-b

as
ed

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
D

ev
el

o
p

s 
st

a
n
d

ar
d

s 
fo

r 
as

tr
o

n
o

m
ic

al
 

d
at

a 
sh

ar
in

g
 a

n
d

 v
ir

tu
a
l 

o
b

se
rv

at
o

ri
es

 

A
ct

iv
e
 

Is
ti

tu
to

 d
i 

S
ci

e
n
za

 e
 

T
ec

n
o

lo
g
ie

 

d
el

l'I
n

fo
rm

az
io

n
e 

(I
S

T
I-

C
N

R
) 

P
h

y
si

c
s 

(I
n
fo

rm
at

io
n
 

S
ci

en
ce

) 

E
u
ro

p
e 

2
0

0
2
 

P
is

a 
G

o
v
er

n
m

en
ta

l 
R

es
ea

rc
h
 i

n
 c

o
m

p
u
te

r 
sc

ie
n
ce

, 

p
h

y
si

cs
, 

an
d

 a
p

p
li

ed
 t

ec
h
n
o

lo
g
ie

s 

A
ct

iv
e
 

K
er

al
a 

S
ta

te
 C

o
u

n
ci

l 

fo
r 

S
ci

en
ce

, 

T
ec

h
n
o

lo
g

y
 a

n
d

 

E
n
v
ir

o
n

m
e
n
t 

(K
S

C
S

T
E

) 

M
u
lt

id
is

c
ip

li
n
ar

y
 

A
si

a
 

2
0

0
2
 

T
h
ir

u
v
an

a
n
th

ap
u
ra

m
 

G
o

v
er

n
m

en
ta

l 
P

ro
m

o
te

s 
sc

ie
n
ce

 a
n
d

 t
ec

h
n
o

lo
g

y
 

re
se

ar
ch

 i
n
 K

er
al

a
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 

R
es

ea
rc

h
 C

en
te

r 
fo

r 

T
ra

d
it

io
n
al

 

P
o

ly
p

h
o

n
y

 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e 

(E
th

n
o

m
u

si
co

lo
g

y
) 

E
u
ro

p
e 

2
0

0
2
 

T
b

il
is

i 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
S

tu
d

ie
s 

tr
ad

it
io

n
al

 m
u

si
c 

an
d

 i
ts

 

p
h

y
si

o
lo

g
ic

al
 a

n
d

 c
u
lt

u
ra

l 
ef

fe
ct

s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

S
te

m
 C

el
l 

R
es

ea
rc

h
 (

IS
S

C
R

) 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

N
o

rt
h
 

A
m

er
ic

a
 

2
0

0
2
 

S
k
o

k
ie

, 
Il

li
n
o

is
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
m

o
te

s 
st

e
m

 c
el

l 
re

se
ar

c
h
, 

et
h
ic

s,
 

an
d

 e
d

u
ca

ti
o

n
 

A
ct

iv
e
 

N
at

io
n
al

 I
n

st
it

u
te

 o
f 

S
ci

en
ce

 

C
o

m
m

u
n
ic

a
ti

o
n
 a

n
d

 

P
o

li
cy

 R
e
se

ar
ch

 

(N
IS

cP
R

, 
fo

rm
er

ly
 

N
IS

C
O

M
) 

P
h

y
si

c
s 

 

A
si

a
 

2
0

0
2
 

N
e
w

 D
e
lh

i,
 I

n
d

ia
 

G
o

v
er

n
m

en
t 

R
es

ea
rc

h
 I

n
st

it
u
te

 

S
ci

en
ce

 c
o

m
m

u
n

ic
at

io
n
, 

p
o

li
c
y
 

re
se

ar
ch

, 
p

u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

A
fr

ic
an

 L
a
se

r 
C

en
tr

e 

(A
L

C
) 

P
h

y
si

c
s 

A
fr

ic
a
 

 
 

2
0

0
3
 

P
re

to
ri

a,
 S

o
u
th

 A
fr

ic
a
 
G

o
v
er

n
m

en
t-

su
p

p
o

rt
ed

 R
es

ea
rc

h
 

C
o

n
so

rt
iu

m
 

S
u
p

p
o

rt
s 

la
se

r 
re

se
ar

ch
 a

n
d

 t
ra

in
in

g
 

ac
ro

ss
 A

fr
ic

a;
 p

ro
v
id

es
 a

cc
es

s 
to

 

fa
ci

li
ti

es
 a

n
d

 f
u

n
d

in
g

 

A
ct

iv
e
 



[6
1
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

A
fr

ic
an

 I
n
st

it
u
te

 f
o

r 

M
at

h
e
m

at
ic

al
 

S
ci

en
ce

s 
–

 T
an

za
n
ia

 

(A
IM

S
-T

an
za

n
ia

) 

P
h

y
si

c
s/

M
at

h
e
m

at
ic

s 
A

fr
ic

a
 

2
0

0
3
 

B
ag

a
m

o
y
o

, 
T

an
za

n
ia

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
P

o
st

g
ra

d
u
at

e 
ed

u
ca

ti
o

n
 a

n
d

 r
es

ea
rc

h
 

in
 m

a
th

e
m

at
ic

a
l 

sc
ie

n
ce

s 

A
ct

iv
e
 

A
st

ro
b

io
lo

g
y
 S

o
ci

et
y
 

o
f 

B
ri

ta
in

 

P
h

y
si

c
s 

(A
st

ro
b

io
lo

g
y
) 

E
u
ro

p
e 

2
0

0
3
 

L
o

n
d

o
n

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
m

o
te

s 
re

se
ar

ch
 i

n
 a

st
ro

b
io

lo
g

y
, 

p
la

n
et

ar
y
 s

ci
e
n
ce

, 
an

d
 s

p
ac

e 
b

io
lo

g
y

 

A
ct

iv
e
 

G
er

m
an

 S
o

ci
et

y
 f

o
r 

S
te

m
 C

el
l 

R
e
se

ar
ch

 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

E
u
ro

p
e 

2
0

0
3
 

B
er

li
n
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
A

d
v
an

ce
s 

st
e
m

 c
el

l 
re

se
ar

ch
 a

n
d

 

re
g
en

er
at

iv
e 

m
ed

ic
in

e
 

A
ct

iv
e
 

C
h
er

n
o

b
y
l 

F
o

ru
m

 
P

h
y
si

o
lo

g
y
/M

ed
ic

in
e
 

E
u
ro

p
e 

2
0

0
3
 

V
ie

n
n
a 

(I
A

E
A

) 
G

o
v
er

n
m

en
ta

l 
(U

N
-

li
n

k
ed

) 

A
ss

es
se

s 
h
ea

lt
h
 a

n
d

 e
n

v
ir

o
n

m
en

ta
l 

im
p

ac
ts

 o
f 

th
e 

C
h
er

n
o

b
y
l 

d
is

a
st

er
 

A
ct

iv
e
 

H
el

le
n
ic

 C
en

tr
e 

fo
r 

M
ar

in
e 

R
e
se

ar
ch

 

(H
C

M
R

) 

C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y

 
E

u
ro

p
e 

2
0

0
3
 

A
th

e
n
s 

G
o

v
er

n
m

en
ta

l 
M

ar
in

e 
b

io
lo

g
y
, 

ch
e
m

ic
a
l 

o
ce

an
o

g
ra

p
h

y
, 

a
n
d

 e
n

v
ir

o
n

m
e
n
ta

l 

m
o

n
it

o
ri

n
g

 

A
ct

iv
e
 

A
ca

d
é
m

ie
 d

es
 

sc
ie

n
ce

s,
 d

es
 a

rt
s,

 

d
es

 c
u
lt

u
re

s 

d
’A

fr
iq

u
e
 

M
u
lt

id
is

c
ip

li
n
ar

y
 

A
fr

ic
a
 

2
0

0
3
 

D
ak

ar
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
m

o
te

s 
A

fr
ic

an
 s

c
ie

n
ce

, 
ar

ts
, 

an
d

 

m
ed

ic
in

e 
ac

ro
ss

 t
h
e 

d
ia

sp
o

ra
 

A
ct

iv
e
 

W
o

rl
d

 A
ss

o
ci

at
io

n
 

o
f 

Y
o

u
n

g
 S

ci
e
n
ti

st
s 

(W
A

Y
S

) 

P
h

y
si

c
s 

 

E
u
ro

p
e 

2
0

0
4
 

P
ar

is
, 

F
ra

n
ce

 
N

o
n
-p

ro
fi

t 
b

as
ed

 

O
rg

an
iz

a
ti

o
n
s 

T
o
 p

ro
m

o
te

 i
n
te

rn
a
ti

o
n
al

 c
o

o
p

er
at

io
n
 

an
d

 k
n
o

w
le

d
g
e 

sh
ar

in
g
 a

m
o

n
g

 y
o

u
n
g
 

sc
ie

n
ti

st
s.

 

A
ct

iv
e
 

B
ri

ti
sh

 a
n
d

 I
ri

sh
 

M
et

eo
ri

te
 S

o
ci

et
y

 

P
h

y
si

c
s 

(P
la

n
et

ar
y
 

S
ci

en
ce

) 

E
u
ro

p
e 

2
0

0
4
 

L
o

n
d

o
n

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
m

o
te

s 
st

u
d

y
 a

n
d

 c
o

ll
ec

ti
o

n
 o

f 

m
et

eo
ri

te
s 

a
n
d

 p
la

n
et

ar
y
 m

at
e
ri

al
s 

A
ct

iv
e
 

C
h
e
m

is
ts

 W
it

h
o

u
t 

B
o

rd
er

s 

C
h
e
m

is
tr

y
 

N
o

rt
h
 

A
m

er
ic

a
 

2
0

0
4
 

C
al

if
o

rn
ia

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
A

p
p

li
es

 c
h
e
m

is
tr

y
 t

o
 h

u
m

a
n
it

ar
ia

n
 

an
d

 e
n
v

ir
o

n
m

en
ta

l 
ch

al
le

n
g
es

 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

C
o

m
p

u
ta

ti
o

n
al

 

B
io

lo
g

y
 S

tu
d

en
t 

C
o

u
n
ci

l 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

G
lo

b
al

 
2

0
0

4
 

O
n
li

n
e
-b

as
ed

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
S

u
p

p
o

rt
s 

y
o

u
n

g
 r

es
ea

rc
h
er

s 
in

 

b
io

in
fo

rm
at

ic
s 

a
n
d

 c
o

m
p

u
ta

ti
o

n
al

 

b
io

lo
g

y
 

A
ct

iv
e
 

U
K

 R
es

o
u
rc

e 
C

en
tr

e 

fo
r 

W
o

m
e
n
 i

n
 

S
ci

en
ce

, 
E

n
g
in

ee
ri

n
g
 

an
d

 T
ec

h
n
o

lo
g

y
 

(U
K

R
C

) 

M
u
lt

id
is

c
ip

li
n
ar

y
 

E
u
ro

p
e 

2
0

0
4
 

B
ra

d
fo

rd
 

G
o

v
er

n
m

en
ta

l 

(i
n
it

ia
ll

y
) 

P
ro

m
o

te
s 

g
e
n
d

er
 e

q
u
al

it
y
 i

n
 S

T
E

M
 

fi
el

d
s 

A
ct

iv
e
 

Z
im

b
ab

w
e 

A
ca

d
e
m

y
 

o
f 

S
ci

en
ce

s 

M
u
lt

id
is

c
ip

li
n
ar

y
 

A
fr

ic
a
 

2
0

0
4
 

H
ar

ar
e 

G
o

v
er

n
m

en
ta

l 
P

ro
m

o
te

s 
sc

ie
n
ti

fi
c 

re
se

ar
c
h
 a

n
d

 

p
o

li
cy

 i
n
 Z

im
b

ab
w

e
 

A
ct

iv
e
 



[6
2
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

C
o

m
p

u
ta

ti
o

n
al

 

B
io

lo
g

y
 (

IS
C

B
) 

A
fr

ic
a 

C
h
ap

te
r 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

A
fr

ic
a
 

2
0

0
4
 

C
ap

e 
T

o
w

n
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
S

u
p

p
o

rt
s 

b
io

in
fo

rm
at

ic
s 

a
n
d

 

co
m

p
u
ta

ti
o

n
al

 b
io

lo
g

y
 r

es
ea

rc
h
 i

n
 

A
fr

ic
a
 

A
ct

iv
e
 

E
u
ro

p
ea

n
 C

en
tr

e 
fo

r 

D
is

ea
se

 P
re

v
en

ti
o

n
 

an
d

 C
o

n
tr

o
l 

(E
C

D
C

) 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

E
u
ro

p
e 

2
0

0
4
 

S
to

ck
h
o

lm
 

G
o

v
er

n
m

en
ta

l 
(E

U
) 

M
o

n
it

o
rs

 i
n

fe
ct

io
u
s 

d
is

ea
se

s,
 s

u
p

p
o

rt
s 

p
an

d
e
m

ic
 r

es
p

o
n
se

 a
n
d

 h
ea

lt
h
 p

o
li

cy
 

A
ct

iv
e
 

C
h
e
m

is
ts

 W
it

h
o

u
t 

B
o

rd
er

s 

C
h
e
m

is
tr

y
 

 

 
2

0
0

4
 

 
N

o
n
-g

o
v
er

n
m

en
ta

l 

o
rg

an
iz

at
io

n
 

T
o
 p

ro
v
id

e 

af
fo

rd
ab

le
 m

ed
ic

in
es

 a
n
d

 v
ac

c
in

es
 t

o
 

th
o

se
 w

h
o

 n
ee

d
 t

h
e
m

 m
o

st
 

T
o
 p

ro
v
id

e 
cl

ea
n
 w

at
er

 t
h
ro

u
g

h
 w

at
er

 

p
u
ri

fi
ca

ti
o

n
 t

ec
h

n
o

lo
g
ie

s 

T
o
 s

u
p

p
o

rt
in

g
 s

u
st

a
in

ab
le

 

en
er

g
y
 t

ec
h

n
o

lo
g
ie

s 

T
o
 e

n
co

u
ra

g
in

g
 o

p
en

 a
cc

es
s 

to
 

sc
h
o

la
rl

y
 c

h
e
m

is
tr

y
 r

es
ea

rc
h
 a

rt
ic

le
s 

th
ro

u
g
h
o

u
t 

th
e 

w
o

rl
d

 

T
o
 a

d
v
o

ca
ti

n
g
 a

 b
et

te
r 

u
n
d

e
rs

ta
n
d

in
g
 

o
f 

ch
e
m

is
tr

y
 t

h
ro

u
g

h
 e

d
u
ca

ti
o

n
 

A
ct

iv
e
 

B
lu

e 
B

ra
in

 P
ro

je
ct

 
P

h
y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

E
u
ro

p
e 

2
0

0
5
 

É
co

le
 P

o
ly

te
ch

n
iq

u
e 

F
éd

ér
al

e 
d

e 
L

au
sa

n
n
e 

(E
P

F
L

),
 S

w
it

ze
rl

an
d

 

G
o

v
er

n
m

en
ta

l 

(E
P

F
L

) 
R

es
ea

rc
h
 

In
it

ia
ti

v
e
 

S
im

u
la

te
s 

th
e 

m
a
m

m
al

ia
n
 b

ra
in

 u
si

n
g
 

su
p

er
co

m
p

u
te

rs
; 

n
e
u
ro

sc
ie

n
ce

 a
n
d

 

co
m

p
u
ta

ti
o

n
al

 b
io

lo
g

y
 

A
ct

iv
e
 

G
en

o
m

ic
 S

ta
n
d

ar
d

s 

C
o

n
so

rt
iu

m
 (

G
S

C
) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

2
0

0
5
 

S
an

 D
ie

g
o

, 

C
al

if
o

rn
ia

, 
U

S
A

 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
 

S
ci

en
ti

fi
c 

C
o

n
so

rt
iu

m
 

D
ev

el
o

p
s 

st
a
n
d

ar
d

s 
fo

r 
g
e
n
o

m
ic

 

m
et

ad
at

a 
an

d
 d

at
a 

sh
ar

in
g

 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 

A
ca

d
e
m

y
 o

f 

M
at

h
e
m

at
ic

al
 

C
h
e
m

is
tr

y
 

C
h
e
m

is
tr

y
 

E
u
ro

p
e 

2
0

0
5
 

V
ar

io
u
s 

E
u
ro

p
ea

n
 

lo
ca

ti
o

n
s 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

A
ca

d
e
m

ic
 S

o
ci

et
y

 

P
ro

m
o

te
s 

m
a
th

e
m

at
ic

a
l 

ap
p

ro
ac

h
es

 i
n
 

ch
e
m

is
tr

y
; 

o
rg

an
iz

es
 c

o
n

fe
re

n
ce

s 
an

d
 

p
u
b

li
ca

ti
o

n
s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

o
f 

G
en

et
ic

 

G
en

ea
lo

g
y
 (

IS
O

G
G

) 

P
h

y
si

o
lo

g
y
 o

r 

M
ed

ic
in

e
 

N
o

rt
h
 

A
m

er
ic

a
 

2
0

0
5
 

U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 

S
ci

en
ti

fi
c 

S
o

ci
et

y
 

A
d

v
an

ce
s 

g
e
n
et

ic
 g

en
ea

lo
g

y
 r

es
ea

rc
h
 

an
d

 p
u
b

li
c 

ed
u
ca

ti
o

n
 

A
ct

iv
e
 

B
lu

e 
B

ra
in

 P
ro

je
ct

 
P

h
y
si

o
lo

g
y
/M

ed
ic

in
e
 

E
u
ro

p
e 

2
0

0
5
 

L
a
u
sa

n
n
e
 

G
o

v
er

n
m

en
ta

l 

(E
P

F
L

) 

S
im

u
la

te
s 

th
e 

h
u

m
a
n
 b

ra
in

 u
si

n
g
 

su
p

er
co

m
p

u
te

rs
 f

o
r 

n
e
u
ro

sc
ie

n
ce

 

re
se

ar
ch

 

A
ct

iv
e
 

https://en.wikipedia.org/wiki/Non-governmental_organization
https://en.wikipedia.org/wiki/Non-governmental_organization
https://en.wikipedia.org/wiki/Medicines
https://en.wikipedia.org/wiki/Vaccines
https://en.wikipedia.org/wiki/Clean_water
https://en.wikipedia.org/wiki/Water_purification
https://en.wikipedia.org/wiki/Water_purification
https://en.wikipedia.org/wiki/Sustainable_energy
https://en.wikipedia.org/wiki/Sustainable_energy
https://en.wikipedia.org/wiki/Open_access_(publishing)
https://en.wikipedia.org/wiki/Education


[6
3
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

Is
ti

tu
to

 I
ta

li
a
n
o

 d
i 

T
ec

n
o

lo
g
ia

 (
II

T
) 

P
h

y
si

c
s,

 C
h
e
m

is
tr

y
, 

M
ed

ic
in

e
 

E
u
ro

p
e 

2
0

0
5
 

G
en

o
a
 

G
o

v
er

n
m

en
ta

l 
M

u
lt

id
is

c
ip

li
n
ar

y
 r

es
ea

rc
h
 i

n
 r

o
b

o
ti

cs
, 

n
an

o
te

c
h
, 

an
d

 l
if

e 
sc

ie
n
ce

s 

A
ct

iv
e
 

S
ci

en
ce

 C
o

m
m

o
n

s 
M

u
lt

id
is

c
ip

li
n
ar

y
 

N
o

rt
h
 

A
m

er
ic

a
 

2
0

0
5
 

C
a
m

b
ri

d
g
e,

 M
A

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
m

o
te

s 
o

p
en

 a
cc

es
s 

a
n
d

 l
eg

al
 

fr
a
m

e
w

o
rk

s 
fo

r 
sc

ie
n
ti

fi
c 

d
at

a 
sh

ar
in

g
 D

is
so

lv
ed

 

(2
0

0
9

) 

S
im

o
n
s 

F
o

u
n
d

at
io

n
 

A
u
ti

sm
 R

es
ea

rc
h
 

In
it

ia
ti

v
e 

(S
F

A
R

I)
 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

N
o

rt
h
 

A
m

er
ic

a
 

2
0

0
5
 

N
e
w

 Y
o

rk
 C

it
y

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
F

u
n
d

s 
an

d
 c

o
o

rd
in

at
es

 r
es

ea
rc

h
 o

n
 

au
ti

sm
 s

p
ec

tr
u

m
 d

is
o

rd
er

s 

A
ct

iv
e
 

In
d

ia
n
 I

n
st

it
u
te

 o
f 

S
ci

en
ce

 E
d

u
ca

ti
o

n
 

an
d

 R
es

ea
rc

h
 

(I
IS

E
R

) 

P
h

y
si

c
s 

/ 
C

h
e
m

is
tr

y
 

A
si

a
 

2
0

0
6
 

In
d

ia
 

G
o

v
er

n
m

en
ta

l 

A
ca

d
e
m

ic
 

In
st

it
u
ti

o
n

 

S
ci

en
ce

 e
d

u
ca

ti
o

n
 a

n
d

 r
es

ea
rc

h
 i

n
 

p
h

y
si

ca
l 

an
d

 c
h
e
m

ic
al

 s
ci

e
n
ce

s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

C
h
e
m

ic
al

 

E
co

lo
g

y
 (

IS
C

E
) 

A
si

a 

C
h
ap

te
r 

C
h
e
m

is
tr

y
 

A
si

a
 

2
0

0
6
 

T
o

k
y
o

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
m

o
te

s 
re

se
ar

ch
 i

n
 c

h
e
m

ic
a
l 

in
te

ra
ct

io
n

s 
a
m

o
n
g
 o

rg
a
n
is

m
s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

B
io

ca
ta

ly
si

s 
a
n
d

 

A
g
ri

cu
lt

u
ra

l 

B
io

te
ch

n
o

lo
g

y
 

(I
S

B
A

B
) 

C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y

 
A

si
a
 

2
0

0
6
 

H
y
d

er
ab

ad
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
A

d
v
an

ce
s 

b
io

ca
ta

ly
si

s,
 g

re
e
n
 

ch
e
m

is
tr

y
, 

a
n
d

 a
g
ri

c
u
lt

u
ra

l 
b

io
te

ch
 

A
ct

iv
e
 

C
en

te
r 

fo
r 

C
h
e
m

ic
al

 

E
v
o

lu
ti

o
n
 (

C
C

E
) 

(N
S

F
/N

A
S

A
 

in
it

ia
ti

ve
) 

C
h
e
m

is
tr

y
 

N
o

rt
h
 

A
m

er
ic

a
 

2
0

0
7
 

G
eo

rg
ia

 T
ec

h
 

G
o

v
er

n
m

en
ta

l 
S

tu
d

ie
s 

o
ri

g
in

s 
o

f 
li

fe
 t

h
ro

u
g

h
 

ch
e
m

ic
al

 e
v
o

lu
ti

o
n

 

D
is

so
lv

ed
 

(2
0

1
7

) 

E
u
ro

p
ea

n
 R

es
ea

rc
h
 

C
o

u
n
ci

l 
–

 A
d

v
an

ce
d

 

G
ra

n
ts

 P
ro

g
ra

m
 

M
u
lt

id
is

c
ip

li
n
ar

y
 

(P
h
y
si

cs
, 

C
h
e
m

is
tr

y
, 

M
ed

ic
in

e)
 

E
u
ro

p
e 

2
0

0
7
 

B
ru

ss
el

s 
G

o
v
er

n
m

en
ta

l 
(E

U
) 

S
u
p

p
o

rt
s 

fr
o

n
ti

er
 r

es
ea

rc
h
 i

n
 a

ll
 

sc
ie

n
ti

fi
c 

d
o

m
a
in

s 

A
ct

iv
e
 

C
en

te
r 

fo
r 

Q
u
a
n
tu

m
 

T
ec

h
n
o

lo
g
ie

s 
–

 

O
u
tr

ea
ch

 D
iv

is
io

n
 

P
h

y
si

c
s 

A
si

a
 

2
0

0
7
 

S
in

g
ap

o
re

 
G

o
v
er

n
m

en
ta

l 
P

ro
m

o
te

s 
q

u
a
n
tu

m
 s

ci
en

ce
 e

d
u
ca

ti
o

n
 

an
d

 p
u
b

li
c 

en
g
ag

e
m

e
n
t 

A
ct

iv
e
 

E
u
ro

p
ea

n
 C

h
e
m

ic
a
l 

B
io

lo
g

y
 S

y
m

p
o

si
u

m
 

(E
C

B
S

) 
–

 

F
o

rm
al

iz
ed

 N
et

w
o

rk
 

C
h
e
m

is
tr

y
 

E
u
ro

p
e 

2
0

0
8
 

B
ru

ss
el

s,
 B

el
g
iu

m
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
m

o
te

s 
ch

e
m

ic
al

 b
io

lo
g

y
 

co
ll

ab
o

ra
ti

o
n
 a

n
d

 e
d

u
ca

ti
o

n
 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 Y
ea

r 
o

f 

P
la

n
et

 E
ar

th
 (

IY
P

E
) 

S
ec

re
ta

ri
at

 

P
h

y
si

c
s 

(E
ar

th
 

S
ci

en
ce

s)
 

E
u
ro

p
e 

2
0

0
8
 

T
h
e 

H
ag

u
e
 

G
o

v
er

n
m

en
ta

l 
P

ro
m

o
te

s 
E

ar
th

 s
c
ie

n
ce

 f
o

r 

su
st

ai
n
ab

le
 d

ev
el

o
p

m
en

t 

D
is

so
lv

ed
 

(2
0

1
0

) 



[6
4
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

In
te

rn
at

io
n
al

 Y
ea

r 
o

f 

P
la

n
et

 E
ar

th
 (

IY
P

E
) 

L
e
g
ac

y
 P

ro
g
ra

m
s 

P
h

y
si

c
s 

(E
ar

th
 

S
ci

en
ce

s)
 

G
lo

b
al

 
2

0
0

8
 

T
h
e 

H
ag

u
e
 

G
o

v
er

n
m

en
ta

l 
P

ro
m

o
te

s 
E

ar
th

 s
c
ie

n
ce

 f
o

r 

su
st

ai
n
ab

le
 d

ev
el

o
p

m
en

t 

C
o

n
cl

u
d

ed
 

(2
0

1
0

) 

N
at

io
n
al

 I
n

st
it

u
te

 o
f 

B
io

m
ed

ic
al

 

G
en

o
m

ic
s 

(N
IB

M
G

) 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

A
si

a
 

2
0

0
9
 

K
al

y
a
n
i,

 W
es

t 
B

en
g
a
l 

G
o

v
er

n
m

en
ta

l 
G

en
o

m
ic

 r
es

ea
rc

h
 i

n
 h

u
m

an
 h

ea
lt

h
 

an
d

 d
is

ea
se

 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

M
o

le
cu

la
r 

Im
ag

in
g
 (

IS
M

I)
 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

N
o

rt
h
 

A
m

er
ic

a
 

2
0

0
9
 

C
al

if
o

rn
ia

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
A

d
v
an

ce
s 

m
o

le
c
u
la

r 
im

a
g
in

g
 f

o
r 

d
ia

g
n
o

st
ic

s 
an

d
 b

io
m

ed
ic

al
 r

e
se

ar
ch

 

A
ct

iv
e
 

G
lo

b
al

 Y
o

u
n

g
 

A
ca

d
e
m

y
 (

e
x
p

an
d

ed
 

p
ro

g
ra

m
s)

 

M
u
lt

id
is

c
ip

li
n
ar

y
 i

n
c
l.

 

P
h

y
si

c
s 

&
 M

ed
ic

in
e
 

G
lo

b
al

 
2

0
1

0
 

H
al

le
, 

G
er

m
a
n

y
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
m

o
te

s 
y
o

u
n

g
 s

ci
e
n
ti

st
s,

 s
ci

en
ce

 

d
ip

lo
m

ac
y
, 

an
d

 g
lo

b
al

 c
o

ll
ab

o
ra

ti
o

n
 

A
ct

iv
e
 

L
et

te
rs

 t
o

 a
 P

re
-

S
ci

en
ti

st
 

(f
o

rm
al

iz
ed

) 

M
u
lt

id
is

c
ip

li
n
ar

y
 

N
o

rt
h
 

A
m

er
ic

a
 

2
0

1
0
 

R
e
m

o
te

 (
o

n
li

n
e
-

b
as

ed
) 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
C

o
n

n
ec

ts
 s

tu
d

e
n
ts

 w
it

h
 s

c
ie

n
ti

st
s 

th
ro

u
g
h
 l

et
te

r-
w

ri
ti

n
g
 t

o
 i

n
sp

ir
e 

S
T

E
M

 

A
ct

iv
e
 

E
u
ro

p
ea

n
 P

h
y
si

ca
l 

S
o

ci
et

y
 –

 Y
o

u
n
g
 

M
in

d
s 

P
ro

g
ra

m
 

P
h

y
si

c
s 

E
u
ro

p
e 

2
0

1
0
 

B
ad

 H
o

n
n
ef

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
E

n
g
a
g
es

 y
o

u
n

g
 p

h
y
si

ci
st

s 
in

 o
u
tr

ea
ch

 

an
d

 s
ci

en
ti

fi
c 

co
ll

ab
o

ra
ti

o
n

 

A
ct

iv
e
 

G
lo

b
al

 Y
o

u
n

g
 

A
ca

d
e
m

y
 (

G
Y

A
) 

M
u
lt

id
is

c
ip

li
n
ar

y
 

(P
h
y
si

cs
, 

C
h
e
m

is
tr

y
, 

M
ed

ic
in

e)
 

G
lo

b
al

 
2

0
1

0
 

H
al

le
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
C

o
n

n
ec

ts
 y

o
u

n
g
 s

ci
en

ti
st

s 
g
lo

b
al

ly
 t

o
 

p
ro

m
o

te
 s

ci
e
n
ce

 a
n
d

 p
o

li
c
y

 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

th
e 

S
tu

d
y
 o

f 

F
at

ty
 A

ci
d

s 
an

d
 

L
ip

id
s 

–
 A

si
a 

C
h
ap

te
r 

C
h
e
m

is
tr

y
, 

P
h

y
si

o
lo

g
y

 
A

si
a
 

2
0

1
0
 

T
o

k
y
o

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
A

d
v
an

ce
s 

li
p

id
 r

es
ea

rc
h
 a

n
d

 i
ts

 h
ea

lt
h
 

im
p

li
ca

ti
o

n
s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

N
eu

ro
v
as

c
u
la

r 

D
is

ea
se

 (
IS

N
V

D
) 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

N
o

rt
h
 

A
m

er
ic

a
 

2
0

1
0
 

N
e
w

 Y
o

rk
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
S

tu
d

ie
s 

v
as

c
u
la

r 
co

n
tr

ib
u

ti
o

n
s 

to
 

n
eu

ro
lo

g
ic

a
l 

d
is

o
rd

er
s 

A
ct

iv
e
 

In
st

it
u
te

 f
o

r 
B

as
ic

 

S
ci

en
ce

 –
 C

e
n
te

r 
fo

r 

R
N

A
 R

e
se

ar
ch

 

P
h

y
si

o
lo

g
y
/C

h
e
m

is
tr

y
 

A
si

a 
(S

o
u
th

 

K
o

re
a)

 

2
0

1
1
 

S
eo

u
l,

 S
o

u
th

 K
o

re
a
 

G
o

v
er

n
m

en
t 

(S
o

u
th

 

K
o

re
a)

 

R
N

A
 b

io
lo

g
y
, 

m
o

le
cu

la
r 

m
ed

ic
in

e,
 

an
d

 b
io

ch
e
m

ic
al

 r
es

ea
rc

h
 

A
ct

iv
e
 

In
st

it
u
te

 f
o

r 
B

as
ic

 

S
ci

en
ce

 –
 C

e
n
te

r 
fo

r 

E
x
o

ti
c 

N
u
cl

ea
r 

S
tu

d
ie

s 
(C

E
N

S
) 

P
h

y
si

c
s 

A
si

a 
(S

o
u
th

 

K
o

re
a)

 

2
0

1
1
 

D
ae

je
o

n
, 

S
o

u
th

 K
o

re
a
 G

o
v
er

n
m

en
t 

(S
o

u
th

 

K
o

re
a)

 

N
u
cl

ea
r 

p
h

y
si

c
s,

 r
ar

e 
is

o
to

p
e 

re
se

ar
ch

, 
ex

p
er

im
e
n
ta

l 
st

u
d

ie
s 

A
ct

iv
e
 



[6
5
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

In
te

rn
at

io
n
al

 S
o

ci
et

y
 

fo
r 

E
x
tr

ac
el

lu
la

r 

V
es

ic
le

s 
(I

S
E

V
) 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

E
u
ro

p
e 

2
0

1
1
 

S
to

ck
h
o

lm
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
m

o
te

s 
re

se
ar

ch
 o

n
 e

x
tr

ac
el

lu
la

r 

v
es

ic
le

s 
in

 h
ea

lt
h
 a

n
d

 d
is

ea
se

 

A
ct

iv
e
 

A
fr

ic
an

 I
n
st

it
u
te

 f
o

r 

M
at

h
e
m

at
ic

al
 

S
ci

en
ce

s 
–

 G
h
an

a 

(A
IM

S
-G

h
an

a)
 

P
h

y
si

c
s/

M
at

h
e
m

at
ic

s 
A

fr
ic

a
 

2
0

1
2
 

A
cc

ra
, 

G
h
a
n
a
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

o
st

g
ra

d
u
at

e 
ed

u
ca

ti
o

n
 a

n
d

 r
es

ea
rc

h
 

in
 m

a
th

e
m

at
ic

a
l 

sc
ie

n
ce

s 

A
ct

iv
e
 

A
fr

ic
an

 I
n
st

it
u
te

 f
o

r 

M
at

h
e
m

at
ic

al
 

S
ci

en
ce

s 
–

 G
h
an

a 

(A
IM

S
-G

h
an

a)
 

P
h

y
si

c
s/

M
at

h
e
m

at
ic

s 
A

fr
ic

a
 

2
0

1
2
 

A
cc

ra
, 

G
h
a
n
a
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

o
st

g
ra

d
u
at

e 
ed

u
ca

ti
o

n
 a

n
d

 r
es

ea
rc

h
 

in
 m

a
th

e
m

at
ic

a
l 

sc
ie

n
ce

s 

A
ct

iv
e
 

A
fr

ic
an

 I
n
st

it
u
te

 f
o

r 

M
at

h
e
m

at
ic

al
 

S
ci

en
ce

s 
–

 G
h
an

a 

(A
IM

S
-G

h
an

a)
 

P
h

y
si

c
s/

M
at

h
e
m

at
ic

s 
A

fr
ic

a
 

2
0

1
2
 

A
cc

ra
, 

G
h
a
n
a
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

o
st

g
ra

d
u
at

e 
ed

u
ca

ti
o

n
 a

n
d

 r
es

ea
rc

h
 

in
 m

a
th

e
m

at
ic

a
l 

sc
ie

n
ce

s 

A
ct

iv
e
 

A
fr

ic
an

 I
n
st

it
u
te

 f
o

r 

M
at

h
e
m

at
ic

al
 

S
ci

en
ce

s 
–

 G
h
an

a 

(A
IM

S
-G

h
an

a)
 

P
h

y
si

c
s/

M
at

h
e
m

at
ic

s 
A

fr
ic

a
 

2
0

1
2
 

A
cc

ra
, 

G
h
a
n
a
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

o
st

g
ra

d
u
at

e 
ed

u
ca

ti
o

n
 a

n
d

 r
es

ea
rc

h
 

in
 m

a
th

e
m

at
ic

a
l 

sc
ie

n
ce

s 

A
ct

iv
e
 

A
fr

ic
an

 I
n
st

it
u
te

 f
o

r 

M
at

h
e
m

at
ic

al
 

S
ci

en
ce

s 
–

 G
h
an

a 

(A
IM

S
-G

h
an

a)
 

P
h

y
si

c
s/

M
at

h
e
m

at
ic

s 
A

fr
ic

a
 

2
0

1
2
 

A
cc

ra
, 

G
h
a
n
a
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

o
st

g
ra

d
u
at

e 
ed

u
ca

ti
o

n
 a

n
d

 r
es

ea
rc

h
 

in
 m

a
th

e
m

at
ic

a
l 

sc
ie

n
ce

s 

A
ct

iv
e
 

A
fr

ic
an

 I
n
st

it
u
te

 f
o

r 

M
at

h
e
m

at
ic

al
 

S
ci

en
ce

s 
–

 G
h
an

a 

(A
IM

S
-G

h
an

a)
 

P
h

y
si

c
s/

M
at

h
e
m

at
ic

s 
A

fr
ic

a
 

2
0

1
2
 

A
cc

ra
, 

G
h
a
n
a
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

o
st

g
ra

d
u
at

e 
ed

u
ca

ti
o

n
 a

n
d

 r
es

ea
rc

h
 

in
 m

a
th

e
m

at
ic

a
l 

sc
ie

n
ce

s 

A
ct

iv
e
 

A
fr

ic
an

 I
n
st

it
u
te

 f
o

r 

M
at

h
e
m

at
ic

al
 

S
ci

en
ce

s 
–

 G
h
an

a 

(A
IM

S
-G

h
an

a)
 

P
h

y
si

c
s/

M
at

h
e
m

at
ic

s 
A

fr
ic

a
 

2
0

1
2
 

A
cc

ra
, 

G
h
a
n
a
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

o
st

g
ra

d
u
at

e 
ed

u
ca

ti
o

n
 a

n
d

 r
es

ea
rc

h
 

in
 m

a
th

e
m

at
ic

a
l 

sc
ie

n
ce

s 

A
ct

iv
e
 

In
st

it
u
te

 f
o

r 
B

as
ic

 

S
ci

en
ce

 –
 C

e
n
te

r 
fo

r 

N
eu

ro
sc

ie
n
ce

 

Im
ag

in
g
 R

e
se

ar
ch

 

(C
N

IR
) 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

A
si

a 
(S

o
u
th

 

K
o

re
a)

 

2
0

1
3
 

S
u

w
o

n
, 

S
o

u
th

 K
o

re
a
 

G
o

v
er

n
m

en
t 

(S
o

u
th

 

K
o

re
a)

 

B
ra

in
 i

m
a
g
in

g
, 

co
g

n
it

iv
e 

n
eu

ro
sc

ie
n
ce

, 
in

te
rd

is
ci

p
li

n
ar

y
 

re
se

ar
ch

 

A
ct

iv
e
 



[6
6
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

A
fr

ic
an

 I
n
st

it
u
te

 f
o

r 

M
at

h
e
m

at
ic

al
 

S
ci

en
ce

s 
–

 

C
a
m

er
o

o
n
 (

A
IM

S
-

C
a
m

er
o

o
n
) 

P
h

y
si

c
s/

M
at

h
e
m

at
ic

s 
A

fr
ic

a
 

2
0

1
3
 

L
im

b
e,

 C
a
m

er
o

o
n

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
P

o
st

g
ra

d
u
at

e 
ed

u
ca

ti
o

n
 a

n
d

 r
es

ea
rc

h
 

in
 m

a
th

e
m

at
ic

a
l 

sc
ie

n
ce

s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 

C
h
e
m

ic
al

 B
io

lo
g

y
 

S
o

ci
et

y
 (

IC
B

S
) 

C
h
e
m

is
tr

y
 

G
lo

b
al

 
2

0
1

3
 

V
ir

tu
al

 (
g
lo

b
al

 

m
e
m

b
er

sh
ip

) 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
m

o
te

s 
ch

e
m

ic
al

 b
io

lo
g

y
 r

e
se

ar
ch

, 

co
ll

ab
o

ra
ti

o
n
, 

an
d

 e
d

u
ca

ti
o

n
 

A
ct

iv
e
 

G
lo

b
al

 H
ea

lt
h
 

S
ec

u
ri

ty
 A

g
e
n
d

a 

C
o

n
so

rt
iu

m
 

(G
H

S
A

C
) 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

G
lo

b
al

 
2

0
1

4
 

W
as

h
in

g
to

n
, 

D
.C

.,
 

U
S

A
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
S

tr
en

g
th

e
n

s 
g
lo

b
al

 h
ea

lt
h
 s

ec
u

ri
ty

, 

p
an

d
e
m

ic
 p

re
p

ar
ed

n
es

s 

A
ct

iv
e
 

G
lo

b
al

 H
ea

lt
h
 

S
ec

u
ri

ty
 C

o
n

so
rt

iu
m

 

(G
H

S
C

) 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

N
o

rt
h
 

A
m

er
ic

a
 

2
0

1
4
 

W
as

h
in

g
to

n
, 

D
.C

. 
G

o
v
er

n
m

en
ta

l 
C

o
o

rd
in

at
es

 p
an

d
e
m

ic
 p

re
p

ar
ed

n
es

s,
 

b
io

m
ed

ic
al

 r
es

ea
rc

h
, 

an
d

 h
ea

lt
h
 

p
o

li
cy

 

A
ct

iv
e
 

C
o

m
m

u
n
it

y
 f

o
r 

O
p

en
 A

n
ti

m
ic

ro
b

ia
l 

D
ru

g
 D

is
co

v
er

y
 

(C
O

-A
D

D
) 

C
h
e
m

is
tr

y
/M

ed
ic

in
e
 

A
u
st

ra
li

a
 

2
0

1
5
 

B
ri

sb
an

e,
 A

u
st

ra
li

a
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
S

cr
ee

n
s 

co
m

p
o

u
n
d

s 
fo

r 
an

ti
m

ic
ro

b
ia

l 

ac
ti

v
it

y
 t

o
 c

o
m

b
at

 a
n
ti

b
io

ti
c 

re
si

st
a
n
ce

 

A
ct

iv
e
 

F
o

n
d

at
io

n
 p

o
u
r 

l'a
u
d

it
io

n
 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

E
u
ro

p
e 

2
0

1
5
 

P
ar

is
, 

F
ra

n
ce

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
S

u
p

p
o

rt
s 

h
ea

ri
n

g
 r

es
ea

rc
h
 a

n
d

 p
u
b

li
c 

a
w

ar
e
n
es

s 

A
ct

iv
e
 

M
o

re
 T

h
an

 S
ci

e
n
ti

st
s 

P
h

y
si

c
s 

(S
ci

en
ce

 

A
d

v
o

ca
c
y
) 

N
o

rt
h
 

A
m

er
ic

a
 

2
0

1
5
 

U
S

A
 (

o
n
li

n
e-

b
as

ed
) 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
C

o
m

m
u

n
ic

a
te

s 
cl

im
at

e 
sc

ie
n
c
e 

th
ro

u
g
h
 p

er
so

n
al

 s
to

ri
es

 o
f 

sc
ie

n
ti

st
s 

A
ct

iv
e
 

N
at

io
n
al

 A
ca

d
e
m

y
 

o
f 

S
ci

en
ce

s 
o

f 

W
es

te
rn

 A
rm

e
n
ia

 

M
u
lt

id
is

c
ip

li
n
ar

y
 i

n
c
l.

 

P
h

y
si

c
s 

E
u
ro

p
e 

2
0

1
5
 

Y
er

ev
an

, 
A

rm
en

ia
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
m

o
te

s 
sc

ie
n
ti

fi
c 

re
se

ar
c
h
 a

n
d

 

cu
lt

u
ra

l 
h
er

it
a
g
e
 

A
ct

iv
e
 

S
eN

S
S

 (
S

o
u
th

 E
as

t 

N
et

w
o

rk
 f

o
r 

S
o

ci
al

 

S
ci

en
ce

s)
 

M
u
lt

id
is

c
ip

li
n
ar

y
 i

n
c
l.

 

P
h

y
si

o
lo

g
y

 

E
u
ro

p
e 

2
0

1
5
 

U
K

 (
U

n
iv

er
si

ty
 o

f 

E
ss

ex
) 

G
o

v
er

n
m

en
t-

su
p

p
o

rt
ed

 

F
u

n
d

s 
d

o
ct

o
ra

l 
tr

ai
n
in

g
 a

n
d

 

in
te

rd
is

ci
p

li
n
ar

y
 r

es
ea

rc
h

 

A
ct

iv
e
 

V
ie

tn
a
m

es
e
-G

er
m

a
n
 

C
en

te
r 

fo
r 

M
ed

ic
al

 

R
es

ea
rc

h
 (

V
G

-

C
A

R
E

) 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

A
si

a
 

2
0

1
5
 

H
an

o
i,

 V
ie

tn
a
m

 
G

o
v
er

n
m

en
ta

l 

P
ar

tn
er

sh
ip

 

B
io

m
ed

ic
al

 r
es

ea
rc

h
, 

in
fe

ct
io

u
s 

d
is

ea
se

s,
 i

n
te

rn
at

io
n
al

 c
o

ll
ab

o
ra

ti
o

n
 

A
ct

iv
e
 

A
fr

ic
an

 I
n
st

it
u
te

 f
o

r 

M
at

h
e
m

at
ic

al
 

S
ci

en
ce

s 
–

 R
w

an
d

a 

(A
IM

S
-R

w
an

d
a)

 

P
h

y
si

c
s/

M
at

h
e
m

at
ic

s 
A

fr
ic

a
 

2
0

1
6
 

K
ig

al
i,

 R
w

an
d

a
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

o
st

g
ra

d
u
at

e 
ed

u
ca

ti
o

n
 a

n
d

 r
es

ea
rc

h
 

in
 m

a
th

e
m

at
ic

a
l 

sc
ie

n
ce

s 

A
ct

iv
e
 



[6
7
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

In
te

rn
at

io
n
al

 

C
o

n
so

rt
iu

m
 f

o
r 

P
er

so
n
al

is
ed

 

M
ed

ic
in

e 

(I
C

P
er

M
ed

) 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

E
u
ro

p
e 

2
0

1
6
 

B
ru

ss
el

s,
 B

el
g
iu

m
 

G
o

v
er

n
m

en
t-

su
p

p
o

rt
ed

 

C
o

o
rd

in
at

es
 r

es
ea

rc
h
 a

n
d

 p
o

li
c
y
 o

n
 

p
er

so
n
al

iz
ed

 m
ed

ic
in

e 
ac

ro
ss

 E
u
ro

p
e
 

A
ct

iv
e
 

In
st

it
u
te

 f
o

r 
B

as
ic

 

S
ci

en
ce

 –
 C

e
n
te

r 
fo

r 

Q
u
a
n
tu

m
 

N
an

o
sc

ie
n
ce

 

P
h

y
si

c
s 

A
si

a 
(S

o
u
th

 

K
o

re
a)

 

2
0

1
7
 

S
eo

u
l,

 S
o

u
th

 K
o

re
a
 

G
o

v
er

n
m

en
t 

(S
o

u
th

 

K
o

re
a)

 

Q
u
a
n
tu

m
 p

h
y
si

cs
, 

n
a
n
o

sc
ie

n
c
e,

 a
n
d

 

q
u
an

tu
m

 s
e
n
si

n
g

 

A
ct

iv
e
 

A
fr

ic
an

 A
ca

d
e
m

y
 o

f 

S
ci

en
ce

s 
O

p
en

 

R
es

ea
rc

h
 P

la
tf

o
rm

 

(A
A

S
 O

p
e
n
 

R
es

ea
rc

h
) 

M
u
lt

id
is

c
ip

li
n
ar

y
 

(M
ed

ic
in

e,
 C

h
e
m

is
tr

y
) 

A
fr

ic
a
 

2
0

1
7
 

N
ai

ro
b

i 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
P

u
b

li
sh

e
s 

p
ee

r-
re

v
ie

w
ed

 r
es

ea
rc

h
 

fr
o

m
 A

fr
ic

an
 s

ci
en

ti
st

s 

A
ct

iv
e
 

G
lo

b
al

 A
n
ti

b
io

ti
c 

R
es

ea
rc

h
 a

n
d

 

D
ev

el
o

p
m

e
n
t 

P
ar

tn
er

sh
ip

 

(G
A

R
D

P
) 

C
h
e
m

is
tr

y
/M

ed
ic

in
e
 

G
lo

b
al

 
2

0
1

8
 

G
en

e
v
a,

 S
w

it
ze

rl
a
n
d

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
D

ev
el

o
p

s 
n
e
w

 t
re

at
m

e
n
ts

 f
o

r 

an
ti

b
io

ti
c
-r

es
is

ta
n
t 

in
fe

ct
io

n
s 

A
ct

iv
e
 

IS
O

/I
E

C
 J

T
C

 1
/S

C
 

4
2
 

A
rt

if
ic

ia
l 

In
te

ll
ig

e
n
ce

 

(C
h
e
m

is
tr

y
, 

M
ed

ic
in

e 

ap
p

li
ca

ti
o

n
s)

 

E
u
ro

p
e 

2
0

1
8
 

G
en

e
v
a 

G
o

v
er

n
m

en
t-

li
n

k
ed

 
D

ev
el

o
p

s 
A

I 
st

a
n
d

ar
d

s,
 i

n
cl

u
d

in
g
 f

o
r 

sc
ie

n
ti

fi
c 

a
n
d

 m
ed

ic
al

 u
se

 

A
ct

iv
e
 

IT
U

-W
H

O
 F

o
cu

s 

G
ro

u
p

 o
n
 A

I 
fo

r 

H
ea

lt
h

 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

E
u
ro

p
e 

2
0

1
8
 

G
en

e
v
a 

G
o

v
er

n
m

en
ta

l 
A

I 
ap

p
li

ca
ti

o
n
s 

in
 g

lo
b

al
 h

ea
lt

h
, 

d
ia

g
n
o

st
ic

s,
 a

n
d

 t
re

at
m

en
t 

A
ct

iv
e
 

N
at

io
n
al

 S
ec

u
ri

ty
 

C
o

m
m

is
si

o
n
 o

n
 

A
rt

if
ic

ia
l 

In
te

ll
ig

en
ce

 

(N
S

C
A

I)
 

A
I 

w
it

h
 a

p
p

li
ca

ti
o

n
s 

in
 

M
ed

ic
in

e 
an

d
 

C
h
e
m

is
tr

y
 

N
o

rt
h
 

A
m

er
ic

a
 

2
0

1
8
 

W
as

h
in

g
to

n
, 

D
.C

. 
G

o
v
er

n
m

en
ta

l 
A

d
v
is

e
s 

o
n
 A

I 
st

ra
te

g
y
 i

n
cl

u
d

in
g
 

b
io

m
ed

ic
al

 a
n
d

 c
h
e
m

ic
al

 r
es

e
ar

ch
 

D
is

so
lv

ed
 

(2
0

2
1

) 

In
te

rn
at

io
n
al

 S
ci

e
n
ce

 

C
o

u
n
ci

l 
(I

S
C

) 

P
h

y
si

c
s 

 

E
u
ro

p
e 

2
0

1
8
 

P
ar

is
, 

F
ra

n
ce

 
In

te
rn

at
io

n
al

 n
o

n
-

g
o

v
er

n
m

e
n
ta

l 

o
rg

an
iz

at
io

n
 

T
o
 S

ti
m

u
la

te
 a

n
d

 s
u
p

p
o

rt
 

in
te

rn
a
ti

o
n
al

 s
c
ie

n
ti

fi
c 

re
se

ar
c
h
 a

n
d

 

sc
h
o

la
rs

h
ip

, 
an

d
 c

o
m

m
u

n
ic

at
in

g
 

sc
ie

n
ce

 t
h
at

 i
s 

re
le

v
an

t 
to

 

in
te

rn
a
ti

o
n
al

 p
o

li
c
y
 i

ss
u
es

; 

T
o
 P

ro
m

o
te

 t
h
e 

ab
il

it
y
 o

f 
sc

ie
n
ce

 t
o

 

co
n
tr

ib
u
te

 t
o

 m
aj

o
r 

is
su

e
s;

 

A
ct

iv
e
 

https://en.wikipedia.org/wiki/International_non-governmental_organization
https://en.wikipedia.org/wiki/International_non-governmental_organization
https://en.wikipedia.org/wiki/International_non-governmental_organization


[6
8
] 

 

S
ci

en
ti

fi
c 

O
rg

a
n

iz
a
ti

o
n

s 
D

o
m

a
in

 
C

o
n

ti
n

e
n

t 
Y

ea
r 

o
f 

E
st

a
b

li
sh

m
e
n

t 
H

ea
d

q
u

a
rt

e
rs

 
T

y
p

e 
o
f 

O
rg

a
n

iz
a
ti

o
n

 
A

ct
iv

it
ie

s 

P
re

se
n

t 
S

ta
tu

s 

(A
ct

iv
e 

/ 

D
is

so
lv

ed
) 

T
o
 d

ef
en

d
 t

h
e 

fr
ee

 a
n
d

 r
es

p
o

n
si

b
le

 

p
ra

ct
ic

e 
o

f 
sc

ie
n
ce

. 

N
O

IR
L

ab
 (

N
at

io
n
al

 

O
p

ti
ca

l-
In

fr
ar

ed
 

A
st

ro
n
o

m
y
 R

e
se

ar
ch

 

L
ab

o
ra

to
ry

) 

P
h

y
si

c
s 

(A
st

ro
n
o

m
y
) 

N
o

rt
h
 

A
m

er
ic

a
 

2
0

1
9
 

T
u
cs

o
n
, 

A
ri

zo
n
a
 

G
o

v
er

n
m

en
ta

l 

(N
S

F
) 

O
p

er
at

es
 m

aj
o

r 
o

b
se

rv
at

o
ri

es
, 

su
p

p
o

rt
s 

as
tr

o
n
o

m
ic

al
 r

es
ea

rc
h

 

A
ct

iv
e
 

S
ci

en
ce

 F
u

n
d

 o
f 

th
e 

R
ep

u
b

li
c 

o
f 

S
er

b
ia

 

C
h
e
m

is
tr

y
, 

M
ed

ic
in

e
 

E
u
ro

p
e 

2
0

1
9
 

B
el

g
ra

d
e 

G
o

v
er

n
m

en
ta

l 
F

u
n
d

s 
sc

ie
n
ti

fi
c 

re
se

ar
ch

, 
in

n
o

v
at

io
n
, 

an
d

 d
ev

el
o

p
m

en
t 

A
ct

iv
e
 

C
O

V
ID

-1
9

 

G
en

o
m

ic
s 

U
K

 

C
o

n
so

rt
iu

m
 (

C
O

G
-

U
K

) 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

E
u
ro

p
e 

2
0

2
0
 

L
o

n
d

o
n

 
G

o
v
er

n
m

en
ta

l 
T

ra
ck

s 
S

A
R

S
-C

o
V

-2
 m

u
ta

ti
o

n
s 

a
n
d

 

sp
re

ad
 u

si
n

g
 g

e
n
o

m
ic

 s
eq

u
e
n
c
in

g
 

A
ct

iv
e
 

G
lo

b
al

 P
ar

tn
er

sh
ip

 

o
n
 A

rt
if

ic
ia

l 

In
te

ll
ig

en
ce

 (
G

P
A

I)
 

A
I 

w
it

h
 a

p
p

li
ca

ti
o

n
s 

in
 

M
ed

ic
in

e 
an

d
 

C
h
e
m

is
tr

y
 

N
o

rt
h
 

A
m

er
ic

a
 

2
0

2
0
 

M
o

n
tr

ea
l 

G
o

v
er

n
m

en
ta

l 
P

ro
m

o
te

s 
re

sp
o

n
si

b
le

 A
I 

in
cl

u
d

in
g
 

h
ea

lt
h
 a

n
d

 s
ci

e
n
ti

fi
c 

ap
p

li
ca

ti
o

n
s 

A
ct

iv
e
 

E
u
ro

p
ea

n
 

C
y
b

er
se

c
u
ri

ty
 

C
o

m
p

et
e
n
ce

 C
e
n
tr

e 

(E
C

C
C

) 

C
h
e
m

is
tr

y
 (

C
y
b

er
-

p
h

y
si

ca
l 

sy
st

e
m

s)
 

E
u
ro

p
e 

2
0

2
1
 

B
u
ch

ar
es

t 
G

o
v
er

n
m

en
ta

l 
(E

U
) 

C
o

o
rd

in
at

es
 c

y
b

er
se

c
u
ri

ty
 r

es
ea

rc
h
, 

in
cl

u
d

in
g
 c

h
e
m

ic
al

 i
n

fr
as

tr
u
ct

u
re

 

p
ro

te
ct

io
n
 

A
ct

iv
e
 

In
d

ia
n
 S

p
ac

e 

A
ss

o
ci

at
io

n
 (

IS
p

A
) 

P
h

y
si

c
s 

(S
p

ac
e 

S
ci

en
ce

) 

A
si

a
 

2
0

2
1
 

N
e
w

 D
e
lh

i 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
m

o
te

s 
sp

ac
e 

re
se

ar
ch

, 
sa

te
ll

it
e 

te
ch

, 
an

d
 p

h
y
si

c
s-

b
a
se

d
 i

n
n
o

v
at

io
n

 

A
ct

iv
e
 

S
ci

en
ce

U
p

F
ir

st
 

P
h

y
si

o
lo

g
y
/M

ed
ic

in
e
 

N
o

rt
h
 

A
m

er
ic

a
 

2
0

2
1
 

O
n
li

n
e
-b

as
ed

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
C

o
u

n
te

rs
 m

is
in

fo
rm

at
io

n
 i

n
 h

e
al

th
 

an
d

 s
ci

en
ce

, 
p

u
b

li
c 

o
u
tr

ea
ch

 

A
ct

iv
e
 

T
ra

n
sa

tl
an

ti
c 

D
ia

lo
g
u
e 

C
e
n
te

r 

(T
D

C
) 

M
u
lt

id
is

c
ip

li
n
ar

y
 

E
u
ro

p
e 

2
0

2
1
 

K
y
iv

 
N

o
n
-G

o
v
er

n
m

e
n
ta

l 
P

o
li

cy
 r

es
ea

rc
h
 i

n
cl

u
d

in
g
 s

ci
e
n
ce

 

d
ip

lo
m

ac
y
 a

n
d

 p
u
b

li
c 

h
ea

lt
h

 

A
ct

iv
e
 

Q
u
a
n
tu

m
 E

n
er

g
y
 

In
it

ia
ti

v
e 

(Q
E

I)
 

P
h

y
si

c
s 

(Q
u
a
n
tu

m
 

T
ec

h
) 

E
u
ro

p
e 

2
0

2
3
 

P
ar

is
 

N
o

n
-G

o
v
er

n
m

e
n
ta

l 
P

ro
m

o
te

s 
en

er
g

y
-e

ff
ic

ie
n
t 

q
u
a
n
tu

m
 

co
m

p
u
ti

n
g
 a

n
d

 s
u
st

ai
n
ab

le
 q

u
an

tu
m

 

te
ch

n
o

lo
g
ie

s 

A
ct

iv
e
 

In
te

rn
at

io
n
al

 C
e
n
te

r 

fo
r 

C
h
e
m

ic
al

 S
af

et
y
 

(I
C

C
S

) 

C
h
e
m

is
tr

y
 

A
si

a
 

2
0

2
3
 

H
y
d

er
ab

ad
 

G
o

v
er

n
m

en
ta

l 
F

o
cu

se
s 

o
n
 c

h
e
m

ic
al

 s
af

et
y
, 

to
x
ic

o
lo

g
y
, 

a
n
d

 i
n
d

u
st

ri
al

 h
y
g
ie

n
e
 

A
ct

iv
e
 



[69] 

 

References 

Abdalla, M. (2017). Ibn Khaldūn on the fate of Islamic science after the 11th century. In New 

Perspectives on the History of Islamic Science (pp. 29-38). Routledge. 

 

Bains, S. (2011). Questioning the integrity of the John Templeton Foundation. Evolutionary 

Psychology, 9(1), 92-115. https://doi.org/10.1177/147470491100900111. 

 

Bernal, J. D. (2012). Science in history: Volume 1: The emergence of science (Vol. 1). Faber & 

Faber. 

 

Borjas, G. J., & Doran, K. B. (2015). Prizes and productivity: How winning the fields medal affects 

scientific output. Journal of human resources, 50(3), 728-758. 

 

Bourdieu, P. (1975). The specificity of the scientific field and the social conditions of the progress 

of reason. Social science information, 14(6), 19-47. 

 

Bowler, P. J., & Morus, I. R. (2010). Making modern science: A historical survey. University of 

Chicago Press. 

 

Cohen, H. F. (1994). The scientific revolution: a historiographical inquiry. University of Chicago 

Press. 

 

Crawford, E. T. (1984). The beginnings of the Nobel institution: the science prizes, 1901-1915. 

Cambridge University Press. 

 

Crosland, M. (1975). The development of a professional career in science in France. In M. 

Crosland (Ed.), The emergence of science in Western Europe (pp. 139-159). Macmillan. 

 

Dear, P. (2001). Revolutionizing the sciences: European knowledge and its ambitions, 1500-1700. 

 

DeBoer, G. E. (2000). Scientific literacy: Another look at its historical and contemporary meanings 

and its relationship to science education reform. Journal of Research in Science Teaching: 

The Official Journal of the National Association for Research in Science Teaching, 37(6), 

582-601. 

 

English, J. F. (2005). The economy of prestige: Prizes, awards, and the circulation of cultural 

value. Harvard university press. 

 

Feldman, B. (2000). The Nobel Prize: a history of genius, controversy, and prestige. Arcade 

Publishing. 

 

Fochler, M., Felt, U., & Müller, R. (2016). Unsustainable growth, hyper-competition, and worth 

in life science research: Narrowing evaluative repertoires in doctoral and postdoctoral 

scientists’ work and lives. Minerva, 54(2), 175-200. 

 

Friedman, R. M. (2001). The politics of excellence: Behind the Nobel Prize in science. Times 

Books. 

https://doi.org/10.1177/147470491100900111


[70] 

 

 

Galison, P. L., & Hevly, B. W. (1993). Big science: the growth of large-scale research. Stanford 

University Press. 

 

Gårding, L., & Hörmander, L. (1985). Why is there no Nobel prize in mathematics? The 

Mathematical Intelligencer, 7(3), 73-74. 

 

Gauch, H. G. (2003). Scientific method in practice. Cambridge University Press. 

 

Giangrande Jr, E. (2008). Computing for the 21st Century. Journal of Computing Sciences in 

Colleges, 23(3), 31-37. 

 

Gingras, Y., & Wallace, M. L. (2010). Why it has become more difficult to predict Nobel Prize 

winners: A bibliometric analysis of nominees and winners of the chemistry and physics 

prizes (1901-2007). Scientometrics, 82(2), 401-412. https://doi.org/10.1007/s11192-009-

0035-9 

 

Gupta, O. P. (2020). The Nobel prize in physiology or medicine 2019. Journal of Mahatma Gandhi 

Institute of Medical Sciences, 25(1), 57-58. 

 

Hanson, V. L. (2017). Celebrating 50 years of the turing award. Communications of the 

ACM, 60(2), 5-5. 

 

Hansson, N., Halling, T., & Fangerau, H. (2019). Attributing excellence in medicine: the history 

of the Nobel Prize (Vol. 98). Brill. 

 

Hare, R. (1970). The birth of penicillin and the disarming of microbes. Allen & Unwin. 

 

Heilbron, J. L. (Ed.). (2003). The Oxford companion to the history of modern science. Oxford 

University Press. https://doi.org/10.1177/053901847501400602. 

 

Heinze, T., Shapira, P., Rogers, J. D., & Senker, J. M. (2009). Organizational and institutional 

influences on creativity in scientific research. Research Policy, 38(4), 610-623. 

 

Hood, L., Balling, R., & Auffray, C. (2012). Revolutionizing medicine in the 21st century through 

systems approaches. Biotechnology journal, 7(8), 992-1001. 

 

Kaplan, K. H. (2007). Wolf, Japan prizes to be presented. Physics Today, 60(4), 74-74. 

Kragh, H. (2002). Quantum generations: A history of physics in the twentieth century. Princeton 

University Press. 

 

Lincoln, A. E., Pincus, S., Koster, J. B., & Leboy, P. S. (2012). The Matilda Effect in science: 

Awards and prizes in the US, 1990s and 2000s. Social studies of science, 42(2), 307-320. 

 

Lyons, J. (2010). The house of wisdom: How the Arabs transformed Western civilization. 

Bloomsbury Publishing USA. 

 

Marks, L. E. (1989). Lasker Award often prologue to Nobel Prize. JAMA, 262(13), 1742-1742. 

https://doi.org/10.1007/s11192-009-0035-9
https://doi.org/10.1007/s11192-009-0035-9
https://doi.org/10.1177/053901847501400602


[71] 

 

McGrayne, S. B. (2001). Nobel Prize women in science: Their lives, struggles, and momentous 

discoveries (2nd edition). Joseph Henry Press. 

 

Meadows, A. J. (1998). Communicating research. Academic Press a division of Harcourt Brace 

& Company. 

 

Merton, R. K. (1968). The Matthew effect in science: The reward and communication systems of 

science are considered. Science, 159(3810), 56-63. 

 

Merton, R. K. (1973). The sociology of science: Theoretical and empirical investigations. 

University of Chicago press. 

 

Morange, M. (2000). A history of molecular biology. Harvard University Press. 

 

National Research Council, Division on Earth, Board on Chemical Sciences, Committee on 

Challenges for the Chemical Sciences in the 21st Century, Organizing Committee for the 

Workshop on Information, & Communications.(2003). Information and communications: 

challenges for the chemical sciences in the 21st century. National Academies Press. 

 

Nye, M. J. (1999). Before Big Science: the pursuit of modern chemistry and physics, 1800-

1940 (No. 1). Harvard University Press. 

Popper, K. R. (2005). The logic of scientific discovery (2nd ed.). Routledge. (Original work 

published 1959) 

 

Resnik, D. B., & Zeng, W. (2010). Research integrity in China: Problems and prospects. 

Developing World Bioethics, 10(3), 164-171. 

 

Rockwell, S. (2003). The life and legacy of Marie Curie. The Yale Journal of Biology and 

Medicine, 76(4-6), 167. 

 

Sadeh, I., & Cai, Y. (2020). Anticipation and diplomacy (with)in science: Activating the right to 

science for science diplomacy. The International Journal of Human Rights, 25(5), 880-

911. https://doi.org/10.1080/13642987.2023.2269102. 

 

Saliba, G. (2007). Islamic science and the making of the European renaissance. Mit Press. 

 

Sarewitz, D. (1997). Frontiers of illusion science, technology, and the politics of progress. Temple 

University Press. 

 

Sayre, A. (2000). Rosalind Franklin and dna. WW Norton & Company. 

 

Shapin, S. (1996). The Scientific Revolution. University of Chicago Press. Chicago IL. 

 

Stichweh, R. (1992). The sociology of scientific disciplines: On the genesis and stability of the 

disciplinary structure of modern science. Science in context, 5(1), 3-15. 

 

 

https://doi.org/10.1080/13642987.2023.2269102


[72] 

 

Swain, S. (1999). D. Gutas: Greek Thought, Arabic Culture. The Graeco-Arabic Translation 

Movement in Baghdad and Early Abbasid Society (2nd–4th/8th–10th Centuries). Pp. xvii+ 

230. London and New York: Routledge, 1998. Paper,£ 14.99. ISBN: 0-415-06133-4. The 

Classical Review, 49(2), 623-623. 

 

The Nobel Prize in Physics. (2017). Press release. Nobel Prize Outreach. 

https://www.nobelprize.org/prizes/physics/2017/press-release/. 

 

Wilson, E. O. (1998). Consilience: The unity of knowledge. Alfred A. Knopf. 

 

Wuchty, S., Jones, B. F., & Uzzi, B. (2007). The increasing dominance of teams in production of 

knowledge. Science, 316(5827), 1036-1039. https://doi.org/10.1126/science.1136099 

 

Zuckerman, H. (1977). Scientific elite: Nobel laureates in the United States. Transaction 

Publishers. 

 

Zuckerman, H. (1992). The proliferation of prizes: Nobel complements and Nobel surrogates in 

the reward system of science. Theoretical medicine, 13(2), 217-231. 

  

https://www.nobelprize.org/prizes/physics/2017/press-release/
https://doi.org/10.1126/science.1136099


[73] 

 

 

                            Chapter 2  
              Literature Review  

 

2.0 Overview 

The literature review often provides a historical summary of the research topic or theme, with 

particular focus on the literature related to the thesis topic. Additionally, it provides evidence to 

support the thesis's argument by citing examples from earlier studies in the relevant field.  

A quantitative analysis offers a macro-level perspective, but a qualitative evaluation shows the 

researcher's comprehension (Goertz, 2012). This chapter presents a quantitative analysis and a 

comprehensive qualitative examination of the body of literature on the research output of Nobel 

laureates in Science domain as reflected through their publications. The study on the 

groundbreaking work of Nobel laureates by Boyack and Klavans (2014) demonstrates a similar 

strategy of combining quantitative approaches and literature evaluation to examine the research 

patterns and evolution of a domain. Their study analyzed the groundbreaking work of Nobel 

laureates in Physics, Chemistry and Physiology or Medicine, using a combination of quantitative 

methods and literature review.  

In this chapter, the meaning of the literature review, the procedures to be followed when 

conducting one, and its functions are explained. This chapter would provide an overview of 

existing studies on the topic. This type of review aims to describe, summarize, and critically 

evaluate prior research, helping to identify patterns, gaps, and areas for further investigation. 

Additionally, the chapter focuses on analyzing the review of literature on analytical study of the 

research output of Nobel laureates in Science as reflected through publications. In order to assess 

the scientific contributions of other scientists or Nobel laureates, the chapter also represents the 



[74] 

 

literature review on bibliometric studies, scientometric studies, citation analysis, authorship 

pattern analysis, and other subjects related to the research area. It should be noted that a number 

of comparable studies have been conducted, assessing the research's contributions by utilizing data 

compiled from bibliographic databases.  

The research output of Nobel laureates in science is reflected through various bibliometric 

indicators, including publication quantity, citation impact, and interdisciplinary engagement. An 

analytical study of these factors reveals significant insights into the characteristics and patterns of 

their scholarly contributions.  

Various bibliometric approaches have been used to examine the research output of Nobel laureates 

in science; while traditional indicators such as publication and citation counts may correlate with 

Nobel Prize achievements in some cases, they may not accurately reflect research output across 

all countries and institutions (Rodríguez-Navarro, 2011); self-citation analysis can offer insights 

into the evolution of laureates’ research trajectories (Wen, 2019); pre-Nobel laureates exhibit 

higher annual publication rates, fewer coauthors per paper, and more patents, despite similar 

funding levels; traditional citation metrics frequently fail to distinguish between quantity and 

quality, and are skewed by factors like discipline and academic age; a novel method using 

customized statistical baselines can capture the quality of Nobel laureates' work regardless of 

publication volume. 

Boushey (2019) have studied about the inequality of opportunity in the sciences which slows down 

the rate of human advancement and diminishes the scientific contributions of the most gifted 

people. By gathering information on the childhood socioeconomic status of scientific Nobel 

laureates, uneven opportunity has been investigated. The typical laureate was raised in a home that 

was in the 87th to 90th percentile. Between 1901 and 2023, access to opportunities doubled, yet it 

is still quite unequal. Americans have fewer obstacles, while women face more. Opportunity 
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access is far less fair across nations and has hardly changed. More laureates from non-elite 

backgrounds and more laureates overall are produced in cities with higher levels of 

intergenerational mobility. 

Section 2.1 covered the methods used in the analysis in this chapter. Section 2.2 provided the 

discussion of the quantitative analysis. And section 2.3 represented a few of the studies that fall 

under specific themes found in the quantitative analysis and are pertinent to the thesis's goals and 

scope. 

2.1 Methodology 

Literature published after 1901 up to 2024 were considered for the study as the first Nobel Prizes 

were awarded in the year 1901. Accordingly, Queries were formulated to conduct searches across 

Scopus, Web of Science, PubMed and Google Scholar.  

Figure 2.1 reveals that the search was restricted to the Science domain particularly Physics, 

Chemistry and Physiology or Medicine. Also, editorial materials and conference reviews were 

excluded from the corpus of study. The search was carried out on June 20, 2021. It is time-

consuming to manually verify all of the retrieved literature details. However, in line with Singh et 

al.'s (2021) methodology, documents were eliminated from the corpus if it was found that the 

search query's words only appeared in the Web of Science (WoS) or PUBMED, or Scopus-

assigned keywords linked to the publications. Also, those studies where the abstract did not have 

any relationship with the Nobel laureates' scientific research output as demonstrated by their 

publications were excluded. Finally, 618 documents were considered for the quantitative analysis. 

The Bibliometrix package by Aria and Cuccurullo (2017) for R (R Core Team, 2020) was used for 

performing the computing and the obtained results were then analyzed. After this, literature on 

research excellence of Nobel laureates in Science domain, their publication productivity, research 
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output and scientific breakthroughs in 20th and 21st centuries etc. were selected based on the scope 

of the thesis and were reviewed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.1: PRISMA 2020 Flow diagram of systematic search and selection process 
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2.2 Quantitative analysis  

Scientometrics generally uses quantitative approaches to study how science has developed 

(Granovsky, 2001). Maurya & Kumar (2023) has analyzed literature on Semantic Web using data 

collected from Scopus. Strategic analysis, factorial analysis and keyword clustering have been 

used by Corte´s & Andrade (2022) for studying research on science mapping methods to give a 

thorough examination of the productivity, influence, and composition of Colombia's scientific 

elite, or scholars who have been granted the Alejandro Angel Escobar Foundation National Prize 

1990–2020, which is referred to as the Colombian Nobel Prize in the country. 

Chen & Ding (2023) have presented an analysis of Nobel laureates’ scientific research excellence 

research with visualizations of research performance and collaborations in the domain while also 

analyzing the term words and keywords as well. 

According to Lu et al., 2017 finding the patterns in a subject of study can be aided by keyword-

based analysis. Additionally, keyword co-occurrence can aid in the visualization of new research 

areas within a field of study (Fang et al., 2020). The analysis took into account both the keywords 

assigned by Scopus and the keywords used by the authors. Figure 1 represents the graph that 

illustrates the rise of the keywords assigned by Scopus. In Figure 2, the co-occurrence network of 

Scopus-assigned keywords is displayed, with the largest nodes representing the top Scopus-

assigned keywords. 
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Figure 2.2: Graph demonstrating the growth of Scopus assigned keywords 

2.2a Network approach through Co-occurrence network 

Table 2.1 presents a network analysis of keywords related to academic research, likely from a 

bibliometric study examining relationships between different research topics, disciplines, and 

concepts. The keywords are organized into 12 distinct clusters representing thematic communities, 

where keywords in the same cluster are more closely related to each other. Three key metrics are 

measured: Betweenness Centrality indicates how often a keyword acts as a "bridge" connecting 

different research areas (with "Human" at 152.23 and "Nobel prize" at 94.91 being major 

connectors, while terms like "Japan" show 0, meaning they don't bridge topics); Closeness 

Centrality measures how quickly a keyword can reach all other keywords in the network, with 

values ranging from 0.007 to 0.019 and "Human" being most central at 0.0189; and PageRank 

(borrowed from Google's algorithm) assesses a keyword's importance based on both its 

connections and the importance of keywords linking to it, with "Human" ranking highest at 0.083. 

The clusters reveal distinct research domains: Cluster 1 covers hard sciences (Physics, 

Physiology), Cluster 2 focuses on historical research with "History, 20th century" showing high 

betweenness (30.74), Clusters 3 and 4 centers on Nobel-related and achievement terms with the 
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highest centrality metrics, and smaller clusters (5-12) represent specialized areas like animal 

research, bibliometrics, and country-specific research. Overall, this analysis reveals that human-

centered and prize-related research serve as major hubs connecting different academic domains in 

the literature (Figure 2.3). 

Table 2.1: Betweenness and Closeness Values of the selected keywords corresponding 

to different clusters 

 
Node Cluster Betweenness Closeness PageRank 

Physics 1 10.2897952 0.015625 0.023233644 

Physiology 1 3.038918868 0.013157895 0.012532672 

Career 1 2.551183018 0.013333333 0.013945113 

History, 20th 

century 

2 30.73768787 0.016949153 0.047109576 

History 2 13.92419344 0.015625 0.038685578 

United states 2 4.827560774 0.014084507 0.020135944 

History, 19th 

century 

2 4.641571253 0.014705882 0.024556398 

United Kingdom 2 0.336443785 0.012658228 0.011338217 

Art 2 0.239125464 0.012345679 0.012609199 

History, 21st 

century 

2 0.369951206 0.012987013 0.013256586 

Portraits 2 0.947139768 0.013333333 0.014139154 

Biology 2 0 0.010638298 0.004348799 

Neuroscience 2 0.159487078 0.012048193 0.009483526 

Learning 2 0 0.010416667 0.003953911 

Humans 3 92.36409397 0.018518519 0.064593578 

Nobel prize 3 94.913018 0.018518519 0.058627722 

Science 3 5.305162264 0.014925373 0.027478839 

Review 3 23.52367525 0.016393443 0.029014684 

Priority journal 3 8.275921603 0.015873016 0.028837753 

Chemistry 3 3.842822872 0.015151515 0.018220379 

Medical research 3 6.271272927 0.015151515 0.025924016 

Research 3 1.525794159 0.01369863 0.015144222 

History of medicine 3 0.672708074 0.012987013 0.013353301 

Molecular biology 3 0.360559991 0.012820513 0.011868168 

Achievement 3 2.050263179 0.012345679 0.011215523 

Publishing 3 0.038915649 0.011764706 0.007876175 

Biomedical 

research 

3 0.132455096 0.012048193 0.010543942 

Human 4 152.231121 0.018867925 0.083055251 
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Node Cluster Betweenness Closeness PageRank 

Article 4 73.65195389 0.018518519 0.061190711 

Awards and prizes 4 77.50319176 0.018518519 0.062513225 

Female 4 0.580013808 0.012820513 0.014592657 

Male 4 0.754205808 0.012820513 0.015167337 

Scientist 4 7.276591335 0.015151515 0.022717475 

Germany 4 0.863533105 0.013157895 0.012126386 

Adult 4 0.105586315 0.011764706 0.010151922 

Medicine 4 0.536682342 0.012820513 0.011594224 

Nonhuman 5 0.991553616 0.012658228 0.014237408 

Animals 5 3.008695667 0.013157895 0.016346114 

Animal 5 0.551236673 0.0125 0.012531834 

Conference paper 5 0.480166161 0.012345679 0.009256582 

Genetics 5 0.154221875 0.011904762 0.008238923 

Publication 6 2.639286918 0.01369863 0.015739113 

Economics 6 0.296071936 0.011904762 0.007832748 

Bibliometrics 6 0.841527065 0.012195122 0.010016481 

Nobel prizes 7 2.215577585 0.010989011 0.01022054 

Biographies 8 0.170466611 0.011235955 0.007972059 

Nanotechnology 9 0.068673866 0.010309278 0.004439033 

Nobel prize 

laureates 

10 0 0.007633588 0.003440438 

Web of science 11 48.73992194 0.012048193 0.010881402 

Japan 12 0 0.010204082 0.003711518 

 
The many clusters that were found were interpreted using Multiple Correspondence Analysis 

(MCA), which also converted the variables into tiny structural clusters of related terms (Figure 

2.4). Two topic groups are arranged in this instance. Regarding the Blue Group, citation network 

is associated with ‘credit allocation’. For the green group, ‘Nobel laureate’ is associated with 

‘Nobel prizes’, ‘Innovation’, ‘Creativity’, ‘Economics’ etc.  
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Figure 2.3: Citation log connection of Nobel Laureate’s publication related work 

showing Scopus assigned keywords co-occurrences

 

Figure 2.4: Keywords dendrogram using a hierarchical clustering method 

 

2.2b Publication Productivity 

In 1965, Zukerman conducted interviews with forty-one Nobel laureates and compared their 

research output with that of a matched sample of scientists selected from the "American Men of 

Science." The findings show altered work behaviors and a decline in output following the 
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incentive. Collaborations began before to the prize and ended shortly after the prize celebration, 

according to the study. Prior to and following the prize, Inhaber and Przednowek (1976) examined 

the "differences in the perceived importance of the work" of Nobel laureates. The study found that 

the Nobel laureates had the biggest average change in citations following the prize receipt when 

compared to the control groups of scientists elected to the U.S. National Academy of Sciences and 

all scientists cited in the Science Citation Index (SCI). Kademani et al. (2005) have reviewed three 

main approaches to human knowledge generation and progress, focusing on scientific activity and 

its measurement. It has examined current metrics and Nobel laureate’s implications for science 

metrics. The paper examines philosophical foundations for measuring science and their correlation 

with metrics. It suggests research directions to link theories of science and knowledge, and 

proposes hypotheses and potential empirical studies. Mazlowmian, Eom, Helbing, Lozano, and 

Fortunato (2011) evaluated 124 Nobel laureates' publications from 1990 to 2009 in order to 

evaluate citation data. According to the study, receiving an award had a beneficial impact on the 

number of citations in the laureate's earlier works. Borjas and Doran (2015) examined the 

productivity of Fields Medal winners and a matched sample of non-winners and discovered that, 

up to the award year, both groups' publishing productivity was comparable, whereas the 

productivity of winners decreased following the prize reception. Some Nobel laureates, like Elinor 

Ostrom, average three to four publications a year over decades, demonstrating their high 

publication output (Bhattacharyya & Sahu, 2020). As seen in Ostrom's instance, when more than 

half of her publications appeared in a condensed timeframe, the years of high output frequently 

correspond with noteworthy contributions to their areas (Bhattacharyya & Sahu, 2020). According 

to Liu and Lin (2024) Nobel laureates can enhance scientific productivity by collaborating with 

other researchers. However, the link between research areas and productivity is complex. Their 

study has proposed two mechanisms: number of collaborations and collaboration diversity. The 
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link has been mediated by collaboration diversity, but research areas' role is negatively influenced 

by a scholar's dependence on external knowledge. The theory has confirmed through empirical 

testing on Nobel laureates. Using publication counts, citation counts, citation impact (i.e., the 

average number of citations), and partnerships, Raashida Amin and Dr. Zahid Ashraf Wani's study 

has assessed the post-prize production and performance of NLs (Amin & Wani, 2021). 

2.2c Citation Impact  

The quantity of publications has a substantial correlation with citation metrics like the H-index, 

suggesting that more prolific authors are more likely to be recognized (Bünemann & Seifert, 2024). 

Particularly in practical domains like Chemistry and Medicine, funded research typically receives 

more citations, underscoring the significance of financial assistance in raising the visibility of 

research. 

Conversely, while high citation counts and publication rates are often seen as indicators of research 

excellence, some argue that the quality of research should not be solely measured by these metrics. 

The emphasis on quantity may overshadow the importance of innovative and groundbreaking ideas 

that do not always translate into high publication numbers or citations. 

According to standard bibliometric indicators (number of publications, number of citations, Hirsch 

index), the number of highly cited papers and hot papers (as defined by WoS®), and a composite 

score, the accomplishments of the 97 Nobel laureates in Chemistry, Economy, Medicine, and 

Physics from 2010 to 2019 are compared with those of leading non-Nobel scientists (Ioannidis et 

al. in PLoS Biol, 2022). In terms of c, 90 recent Nobel laureates were in the top 100,000 scientists, 

and 45 were among the top 6000 scientists. Only thirty-two recent Nobel laureates were among 

the top 6000 scientists in terms of ch (Hirsch-type index with self-citations excluded), thirty-two 

were among the top 6000 scientists in terms of citations (self-citations excluded), seventeen were 
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among the 6000 Highly Cited Researchers (WoS®), four were among the top 6000 scientists in 

terms of the number of hot papers, and two were among the top 6000 scientists in terms of the 

number of highly cited papers (Kosmulski, 2020). 

At instance, Garfeld (1986) highlighted that the majority of Nobel laureates at the time possessed 

exceptional talent at publishing articles that received a lot of citations. Of the Nobel laureates, 83% 

had authored at least one work with over 300 citations, which is a significant amount even by 

today's standards. Numerous facets of Nobel laureates' publication and citation histories have been 

covered in the research paper, and a significant number of works have had their bibliometric data 

examined.  

2.2d Interdisciplinary Engagement  

Compared to non-Nobel work, Nobel-winning research is typically less multidisciplinary, 

indicating a targeted approach to knowledge integration within particular areas. According to 

Zuckerman (1967) Nobel laureates in science often publish and collaborate more than their peers, 

leading to decreased productivity and altered work practices, often resulting in strain and 

termination (Figure 2.5). The transformative nature of their research, which frequently builds upon 

existing knowledge rather than integrating multiple domains, may be reflected in this decreased 

interdisciplinarity (Li et al., 2023). Another study examines the impact of Nobel laureates' 

collaborative activities after receiving their Nobel Prize. Results show less collaboration with new 

coauthors post-prize, and more loyalty to collaborations started before the prize. The study also 

found that greater pre-award cooperation intensity and longer periods increased loyalty (Chan, 

2015). According to Chen’s study (Chen, 2023) uses the BERT model to analyze 117 Nobel 

laureates in Physics, revealing a similar research pattern. They explore 2-3 topics alternately, 

focusing on core research topics early. The study also proposes indexes based on Kuhn's 'essential 
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tension' hypothesis and divides research topics into Prize-winning, semantically closest, and non-

Prize-winning topics. Nobel Laureates in Physiology or Medicine between 1969 and 2011 were 

compared to a matched group of scientists to examine productivity, impact, co-authorship, and 

international collaboration patterns within research networks. The study found that Laureates 

produce fewer papers but have higher average citations, produce more sole-authored papers, and 

have fewer coauthors but are equally collaborative. They also exploit "structural holes" in their 

networks, making them attractive and selective (Wagner, 2015).  

 

Figure 2.5: Networking analysis of more recently published articles vs. more cited articles 

Gleeson and Torgler (2014) examined the award pattern of Nobel laureates prior to and during the 

prize reception in order to analyze the "Mathew Effect" for Nobel laureates. The number of awards 

received each year for 50 years prior to and following the prize was gathered. According to the 

results, the number of prizes received before the NP year increased, but after that, there was a 

significant drop. In another study, Chan, Onder, and Torgler (2015) examined 198 Nobel laureates’ 

publication histories to examine how prizes affected co-authorship trends. The results show that 

following the prize reception, there was less cooperation with new co-authors. According to the 
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survey, Nobel laureates are still working on co-authorship projects that were initiated prior to the 

prize presentation. 

 

Figure 2.6:  Collaboration of Corresponding Author’s Countries 

 

Figure 2.7: Three -Field Plot  
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2.2e Linked Data  

The flowing bands in the Figure 2.7 illustrate how publications from different sources (left) 

connect through specific authors (middle) to various research domains (right). The width of each 

band represents the strength or frequency of these connections. This type of visualization is 

commonly used in bibliometric analysis to map the intellectual structure of a research field, 

showing how foundational works and authors contribute to different areas of study. 

Fortunato et al. (2014) curated information on dates of birth, the year of Nobel prizes, and the 

year(s) of publication(s) of prize-winning work, whereas Jones et al. (2011) gathered a 

biographical dataset of 525 Nobel Prize winners. Based on the Scopus dataset, Chan et al. gathered 

34,448 publications from 192 Nobel laureates between 1970 and 2000. Using Web of Science data, 

Li et al. (2019) compiled a portion of the articles written by Nobel laureates between 1901 and 

2012. Almost all Nobel laureates from the past century have had their publication histories 

recreated by Li et al. (2019) using both algorithmic disambiguation and manual curation 

techniques (Figure 2.8). Data validation reveals that the gathered dataset is one of the most 

extensive compilations of Nobel laureate publication records. In addition to enabling us to 

quantitatively examine new trends in output, teamwork, and influence that strengthen prosperous 

scientific careers, it might also assist us in discovering the essential ideas that underlie creativity 

and the origins of scientific discoveries. Ioannidis’s (2020) study analyzed the clustering of Nobel 

prizes in specific disciplines, focusing on the key publications of Nobel laureates in Medicine, 

Physics, and Chemistry. The research found that only 36 high-level domains have had a Nobel 

prize, with five domains (particle physics, cell biology, atomic physics, neuroscience, and 

molecular chemistry) accounting for 52.4% of the prizes. 
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Figure 2.8: Seed Maps of growth and impact of relevant research articles  

 

 
Figure 2.9: Factorial Conceptual Structure map plotted from Word Co-occurrences 

 
The conceptual structure of the domain, which is shown in Figure 2.9, has been identified by a co-

word analysis based on the word co-occurrences in the corpus documents. The pattern of word co-

occurrences in the documents is shown by the clusters. The proximity of terms like "human," 
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"chemistry," "physics," and "physiology" to the graph's center indicates that they are central to the 

field of study being examined.  

2.3 Qualitative Study 

2.3a Gender Disparities in Nobel Recognition and Representation Gaps 

Gender disparities in Nobel Prize recognition constitute a significant and persistent pattern. From 

2001 to 2020, prestigious international research awards were received 3,445 times by 2,011 men 

and only 262 women (Meho, 2021). Women's share increased from an annual average of 6% 

during 2001-2005 to 19% during 2016-2020, showing gradual improvement but persistent 

underrepresentation (Meho, 2021). Among 141 major awards examined, 49 were not received by 

women during 2016-2020 (Meho, 2021). 

Bayesian hierarchical modeling comparing gender ratios of Nobel laureates to faculty gender ratios 

in relevant fields reveals systematic bias. Even accounting for historical gender ratios in scientific 

fields, the likelihood that bias against women played a role in award decisions was approximately 

96% (Lunnemann, 2019). Women are awarded Nobel Prizes far less often than faculty gender 

ratios would suggest, even when accounting for lag times between discoveries and recognition. 

2.3b Structural and Systemic Factors 

The gender gap reflects broader structural barriers rather than differences in individual capability 

or productivity. The Nobel committee has been criticized for recognizing individuals in positions 

of power and authority rather than those who actually made discoveries or proved concepts 

experimentally (Modgil, 2018). The system tends to favor laboratory heads, those trained by 

previous Nobel laureates, and individuals from privileged socioeconomic backgrounds (Modgil, 

2018). 
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Lower chances of recognition for women, racial minorities, and junior scientists who make 

breakthrough discoveries but occupy less powerful positions perpetuate disparities (Modgil, 2018). 

The average socioeconomic status of laureates shows signs of gradually declining, potentially 

signaling slow democratization of scientific recognition, though substantial barriers remain. 

2.3c Institutional and Geographic Distribution  

Research examining the institutional affiliations of Nobel laureates from 1994 to 2014 reveals 

strong geographic and institutional concentration (Schlagberger, 2016). The United States 

dominated as the country with both the highest number of laureates' institutional affiliations at the 

time of prize-winning work and at award time. Only three institutions—UC Berkeley, Columbia 

University, and Massachusetts Institute of Technology (MIT)—could claim larger numbers of 

Nobel laureates at all examined time points (PhD/MD completion, prize-winning research, and 

award) (Schlagberger, 2016).  

Mobility analysis demonstrates that most laureates were geographically mobile, either after 

obtaining their PhD/MD or after producing the significant work leading to Nobel recognition. This 

pattern underscores the importance of research environments and institutional resources in 

facilitating breakthrough discoveries, while also highlighting the role of international scientific 

networks. 

2.3d National Patterns 

The United States consistently leads in producing and hosting Nobel laureates, with research 

locations predominantly concentrated in major American research universities. However, laureates 

originate from diverse national backgrounds, with significant representation from the UK, Canada, 

Germany, France, and other countries (Schlagberger, 2016). The dominance of certain countries 

and institutions raises questions about global equity in scientific opportunity and recognition. 
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2.3e Research Topic Evolution and Interdisciplinarity 

Nobel laureates demonstrate significant research topic evolution throughout their careers. Analysis 

using community detection methods in co-citing networks reveals that many laureates maintain 

relatively focused research agendas until winning the prize, followed by clear shifts toward new 

topics. For example, Jean-Marie Lehn's research was almost exclusively focused on cryptands-

related work until his 1987 Nobel Prize, after which he shifted to new research directions in the 

subsequent decade (Zhang, 2019). 

The propensity for topic switching increases notably post-award. Laureates are 14% more likely 

to change research topics after winning than at any other career stage. This increased exploration 

may reflect greater freedom to pursue risky or novel directions, or desire to avoid being defined 

solely by prize-winning work (Chan, 2015).   

2.3f Interdisciplinarity and Boundary-Spanning 

Nobel Prize-winning papers often exhibit distinctive boundary-spanning characteristics. The 

Structural Variation Theory suggests that connecting otherwise disparate clusters of knowledge 

constitutes a key mechanism behind transformative scientific discoveries (Sebastian, 2021). 

Laureates demonstrate abilities to perform scientific brokering roles that close existing structural 

holes within research networks (Wagner, 2015). 

Analysis of bibliographic networks surrounding papers reveals that Nobel-winning work 

frequently displays properties indicating knowledge synthesis across different domains (Sebastian, 

2021). Wake-citation-score analysis, which measures how ideas propagate and get processed 

through citation networks and shows that Nobel laureate-coauthored papers appear with 

remarkably high frequency among top-ranked papers when accounting for citation network 

structure (Klosik, 2014). 
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2.3g Dynamics of Interdisciplinary Research 

Studies examining interdisciplinary dynamics in Nobel-winning research over 120 years reveal 

important patterns in how laureates navigate disciplinary boundaries. The selection of research 

topics shapes both individual scientific trajectories and broader knowledge evolution. Topic 

switching correlates with greater research novelty, interdisciplinarity, and disruptive potential. 

Early-career researchers, female scientists, and non-elite scientists demonstrate higher levels of 

topic switching compared to their counterparts, suggesting different strategic approaches to career 

development. The Nobel Prize promulgation itself influences research attention distribution within 

fields, with ripple effects on how scientists allocate effort across topics (Szell, 2018). 

2.4 Critical Gaps 

Based on literature review several foundational gaps become apparent in the existing scholarship. 

Existing studies predominantly focus on citation impact and productivity metrics but lack 

comprehensive longitudinal analysis of how Nobel laureates' collaborative networks and 

interdisciplinary engagement evolve systematically across different career stages from early 

research to post-award periods. The literature inadequately addresses the tension between 

specialization and interdisciplinarity, particularly how Nobel laureates balance deep domain 

expertise with cross-disciplinary integration, and whether successful interdisciplinary work 

requires prior specialized mastery or emerges from generalist approaches. There is limited 

empirical evidence quantifying the temporal evolution of cross-disciplinary integration using 

robust, validated metrics that can comparably assess interdisciplinarity across Physics, Chemistry, 

and Physiology or Medicine despite their fundamentally different epistemological structures and 

collaboration norms. The causal pathways linking Nobel-recognized interdisciplinary 

research to tangible societal transformations remain theoretically underdeveloped, with 

existing literature offering descriptive case studies but lacking systematic frameworks to trace how 
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scientific discoveries translate into socioeconomic, cultural, and political changes across varied 

geographic and institutional contexts. Finally, prior research exhibits significant geographic 

bias, predominantly analyzing Western Nobel laureates while underexploring collaboration 

patterns, specialization trajectories, and societal impacts in underrepresented regions, thereby 

limiting the generalizability of findings about global scientific collaboration trends. 
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Chapter 3 

        Research Framework Methodology for the Study  
 

3.1 Overview 

Analyzing the research output of Nobel laureates in Science domain from the time period of 1901 

to 2024 related to the scientific breakthroughs and the contribution of the Nobel laureates in society 

demands a dynamic research approach that is firmly rooted in both qualitative and quantitative 

epistemology. This is required to guarantee the neutrality of the entire research endeavor while 

keeping the laureates' subjective opinions about the phenomena under study intact in a study of 

this size and complexity. Accordingly, this study is based on a mixed methods research approach 

which is explained in detail in the following sections. 

This thesis primarily analyses the scientific research output of Nobel laureates as evidenced by 

their publications. It has been done by conducting an analytical study from the year 1901 to 2024 

using various methods from the field of Library and Information Science and Statistics. Numerous 

significant theories from the field of library and information science are pertinent in dealing with 

the trends of scientific research output of Nobel Laureates as evidenced by their publications. 

Based on some of these theories through the qualitative analysis presented in this thesis, the aim 

is to accrete scientific research output of Nobel laureates as reflected through their publications. 

The findings of such study may help to diagnose the problem and lead us to find right direction 

for research in the field of analytical study of the research contributions of Nobel laureates in 

science subjects. Along with their research achievements in a particular field, the study has shown 

the influence of research papers, books, journals, and articles written by Nobel laureates and how 

the Nobel laureates’ research contributions and their changing research patterns reflect on society. 
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Quantitative and Qualitative understanding of the evolution and impact of individual research 

contributions have also been discussed. 

3.2 Statement of the Problem  

The problem of the proposed research may be stated as:  

“An Analytical Study on Research Output of Nobel Laureates in Science as Reflected Through 

Publications (1901-2024)”. 

3.3 Objectives of the Study  

The purpose of this research is to find out information by organizing, analyzing and measuring 

that information about research contributions, research trends, research patterns, specialization 

patterns in the global field of Nobel laureates in Science domain using analytics (both qualitative 

and quantitative research). In order to achieve the goal, the study aims to achieve the following 

objectives, structured to comprehensively explore the facets of research excellence among Nobel 

laureates:  

1. To identify the major research contributions of Nobel laureates in Science domain in 20th 

and 21st Centuries. 

2. To analyze the research trends of Nobel laureates in interdisciplinary research and the 

assessment of the degree of cross-disciplinary integration changed over time. 

3. To Analyze how the level of interdisciplinary collaboration, measured by co-authorship 

across disciplines, institutions, or countries, in Nobel laureates’ publications evolves over 

the course of their careers. 

4. To find out the specialization patterns in the global field of Nobel laureates in Physics, 

Chemistry and Physiology or Medicine. 

5. To know about the influence and reflections of interdisciplinary research on societal 

transformations across socioeconomic, cultural, and political dimensions. 
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3.4 Research Questions  

Nobel Laureates in the Science domain are globally recognized for their groundbreaking 

contributions, yet the specific characteristics of their scholarly publications that underpin this 

excellence remain underexplored. Understanding these attributes such as collaboration patterns, 

interdisciplinary research trends, and specialization patterns could provide actionable insights for 

fostering research quality, guiding policy, and enhancing academic training. This study addresses 

the gap in systematically analyzing how Nobel laureates' publication strategies correlate with their 

exceptional impact, offering a model for aspiring researchers and institutions. This study also aims 

to explore the publication patterns of Nobel laureates in Physics, Chemistry, and Physiology or 

Medicine to identify factors contributing to their research output. By analyzing the data derived 

from different secondary sources, collaboration networks, and breakthrough contributions, the 

study seeks to uncover hallmarks of Nobel-worthy research.  

The problem stated above along with some necessary and relevant research questions emerging 

there from will be resolved in course of the investigation:  

1. What are the major research contributions of Nobel laureates in Science domain in 20th and 

21st Centuries? 

2. What are the patterns and trends in interdisciplinary research among Nobel laureates and 

how has the degree of cross-disciplinary integration changed over time? 

3. How does the level of interdisciplinary collaboration, measured by co-authorship across 

disciplines, institutions, or countries in Nobel laureates' publications evolve over the course 

of their careers? 

4. How do specialization patterns manifest in the global field of Nobel laureates in Physics, 

Chemistry, and Physiology or Medicine? 
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5. To what extent does interdisciplinary research influence and reflect societal 

transformations across socioeconomic, cultural, and political dimensions? 

3.5 Organization of the Study  

The study is based on the Nobel Prize and its recipients. The study also covers awardees in 

Science subjects e.g. Physics, Chemistry, and Physiology and Medicine. The time span of the 

study has been taken from 1901 to 2024. In case of more than one organizational affiliation of 

the Nobel Laureates, the primary affiliation has been considered.  

The thesis has been organized into 6 chapters. In Chapter 1, a detailed description of ‘Science 

as a discipline or subject of study’ has been discussed. The relationship between Nobel 

laureates' research output and Science as a discipline reveals a complex landscape where 

exceptional individual achievement intersects with systemic structures that both enable and 

constrain scientific progress. Understanding these patterns is essential for developing policies 

that nurture transformative research while ensuring diverse voices and approaches contribute 

to humanity's scientific knowledge. This introductory chapter also discusses about how 

prominent scientific societies, organizations, and research institutes emerged globally in the 

20th and 21st centuries. The growth and development of scientific research worldwide 

throughout that time have also been emphasized along with a detailed description of scientific 

researches, innovations and awards on global basis. In Chapter 2, both the qualitative & 

quantitative analysis and through review of existing literature on research output of Nobel 

laureates in Science domain as reflected through their publications have been presented. 

Chapter 3 has been dealt with the Statement of the problem, Research Questions, Objectives, 

Scope & Delimitations and Methodology and Research Design. Chapter 4 illustrates detailed 

‘Data analysis & interpretation’ where, with the aid of metrics-based indicators and statistical 

techniques, all the parameters in accordance with the objectives have been characterized and 
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evaluated in a qualitative and quantitative manner and Chapter 5 ‘Findings, Observations and 

Conclusions’ provides a succinct summary of the Findings in accordance with the goals 

established for the research questions. The chapter concludes with recommendations and 

findings. Lastly, the research study’s appendices are provided at the end, along with an 

alphabetical list of all the bibliographies utilized in accordance with the APA (7th ed.) style of 

referencing guidelines. Each chapter also contains a list of references.  

3.6 Scope and Limitations of the Study  

This study encompasses a comprehensive analysis of research output from all Nobel laureates 

in the natural sciences i.e. Physics, Chemistry, and Physiology or Medicine spanning the entire 

history of the Nobel Prize from 1901 to 2024. By deliberately excluding the categories of 

Peace, Literature, and Economic Sciences, the research maintains a focused examination of 

empirical, laboratory-based scientific disciplines. The study adopts an inclusive approach by 

examining all prize recipients regardless of whether they received individual or shared awards, 

and categorizes laureates by domain, nationality, gender, and institutional affiliation at the time 

of their award. The temporal scope of 124 years enables longitudinal analysis of the evolution 

of scientific publication patterns, interdisciplinary research trends, trends in collaboration and 

authorship, and changes in research output across different scientific eras. The research 

specifically focuses on key publications directly linked to Nobel-awarded work, identified 

through authoritative sources including official Nobel Prize announcements, laureate 

biographies, Nobel lectures, and citation networks, thereby providing insights into the specific 

research contributions that led to Nobel recognition. 

3.7 Need for the Study 

This study addresses critical gaps in understanding the evolution of Nobel-caliber scientific 

research across the 20th and 21st centuries by systematically examining five interconnected 
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dimensions of scientific research output. Firstly, identifying major research contributions 

establishes benchmarks for transformative science and informs strategic resource allocation in 

an era of complex global challenges. Secondly, analyzing interdisciplinary research trends 

quantifies whether cross-disciplinary integration has genuinely increased beyond rhetorical 

claims, providing empirical evidence for contemporary debates about the future of scientific 

inquiry. Thirdly, examining career-long collaboration patterns across disciplines, institutions, 

and countries reveals how organizational structures and international networks facilitate 

breakthrough discoveries, offering practical guidance for early-career researchers and 

institutional policies. Fourthly, mapping specialization patterns across Physics, Chemistry, and 

Physiology or Medicine identifies emerging research frontiers, disciplinary convergence 

trends, and potential equity disparities that shape the future organization of scientific work. 

Finally, investigating the societal influence of interdisciplinary research on socioeconomic, 

cultural, and political transformations moves beyond traditional citation metrics to demonstrate 

science's tangible benefits to society, justifying public investment and informing responsible 

innovation frameworks. The comprehensive, longitudinal nature of this multi-objective study 

is essential because scientific excellence, collaboration dynamics, disciplinary structures, and 

societal impact are interconnected phenomena that cannot be understood in isolation, and 

together they address the fundamental question of how Nobel-caliber research has evolved and 

what this evolution means for organizing, conducting, and translating science in the 21st 

century. 

 3.8 Methodology for the Study  

Like every research study, the present investigation requires a systematic methodological 

framework. The selection of appropriate research methods and techniques is crucial for 

achieving the study's objectives and ensuring successful outcomes. This study employs a 
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Mixed Methods approach to address the research questions comprehensively. The Mixed 

Methods approach integrates both quantitative and qualitative methodologies, allowing for a 

more holistic understanding of the phenomenon under investigation. “Mixed methods research 

is an approach to inquiry involving collection of both quantitative and qualitative data, 

integrating the two forms of data, and using distinct designs that may involve philosophical 

assumptions and theoretical frameworks” (Creswell, 2014). Social science research 

methodologies have evolved significantly over time. During the period spanning from the late 

19th century to the mid of the 20th century, quantitative methods held a dominant position in 

social science inquiry. Subsequently, the latter part of the twentieth century witnessed the 

growth of qualitative approaches, accompanied by the emergence of mixed methods research. 

According to Creswell (2014), quantitative research serves to evaluate objective theories 

through the analysis of variable relationships. In contrast, qualitative research, as Creswell 

(2014) explains, focuses on investigating and interpreting the meanings that individuals or 

communities attribute to social or human challenges. The mixed methods approach combines 

both strategies to achieve a more comprehensive grasp of social phenomena while addressing 

the constraints inherent in using either method independently. 
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Figure 3.1: comprehensive PRISMA flow diagram for analyzing Nobel laureates' 

research excellence in science domains from 1901 to 2024. 

 

3.8.1 Design of the Study  

In this investigation, an Exploratory Sequential Mixed Method Design has been employed. 

During the data analysis and interpretation phase of this study, the researchers focus on the 

qualitative strand which is later complemented by the quantitative phase. 
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3.8.2 Nature of this Study  

The document-based survey method has been applied in this study. The tenure of data 

collection took place from the month of February, 2023 to November, 2023.  

3.8.3 Selection Criteria  

 Time Frame and Categories: All Nobel laureates in Physics, Chemistry and 

Physiology or Medicine domain from 1901 to 2024 is included by excluding Peace, 

Literature, and Economic Sciences to focus on natural sciences. 

 Inclusion Criteria: All individual and shared prize winners. Laureates are categorized 

by domain, nationality, gender, and institutional affiliation at the time of the award.  

 Key Publications: Publications are identified which are directly linked to the Nobel-

awarded work using Nobel Prize announcements, biographies, and laureates’ Nobel 

lectures.  

     3.8.4 Data Collection Methods  

 Publication Data Sources: Publication data sources includes -  

 Web of Science Core Collection (primary database) 

 Scopus (secondary validation) 

 PubMed (for medical sciences) 

 Google Scholar (for comprehensive coverage) 

 ArXiv (for preprints in physics) 

 Nobel Prize Foundation Archives 

 Nobel Prize official Website 

 Data Types:  
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Bibliometric Data: 

 Publication titles, abstracts, and keywords 

 Author information and affiliations 

 Citation counts and h-index metrics 

 Journal impact factors 

 Publication dates and venues 

 Co-authorship networks 

 International collaboration patterns 

Contextual Data: 

 Historical timeline of major societal events 

 Scientific policy documents 

 Funding agency priorities by era 

 Technological development milestones 

 Global challenges and crises by period 

3.8.5 Data Collection Period: 

 Retrospective analysis: Complete publication records from career start to present 

 Temporal scope: 1901-2024 (124 years) 

 Update frequency: Annual updates for living laureates 

 Primary: Nobel Prize official database, laureates’ biographies, institutional archives. 

 Secondary: Academic databases (Web of Science, Scopus, PubMed, Google Scholar) for 

publication details and citations. 

 Journal Metadata: Journal names, countries of publication, impact factors (historical and 

current), and language of publication. 



[107] 

 

 Variables Collected: 

 Laureate demographics (name, nationality, gender). 

 Publication details (title, journal, year, co-authors, and citations). 

 Institutional affiliations and journal locations (country at time of publication). 

I. Data Organization 

 Structuring Data: 

 Spreadsheets/Relational Databases: Use tools like Excel, SQL, or R/Python for 

structuring into tables (laureates, publications, journals, citations). 

 Normalization: Standardize journal names, countries, and affiliations to ensure 

consistency (e.g., "USA" vs. "United States"). 

 Handling Challenges: 

 Address historical journal name changes and non-traditional publications (e.g., 

books, conference proceedings). 

 Cross-reference data to resolve discrepancies (e.g., conflicting publication dates). 

3.8.6 Study Population and Sampling 

The study population comprises all 652 Nobel Prize laureates awarded in the scientific domains 

of Physics, Chemistry, and Physiology or Medicine from 1901 to 2024. The sampling strategy 

is designed to ensure comprehensive representation across three key dimensions: the three 

major scientific domains themselves, diverse geographic regions reflecting the global 

distribution of laureates, and various career stages at which the prize-winning research was 

conducted. This approach provides a balanced cross-sectional view of Nobel laureates 

spanning over a century of scientific achievement, capturing the evolution of scientific 

discovery across different fields, cultures, and points in researchers' professional trajectories. 
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By including all laureates from these three categories rather than employing selective 

sampling, the study maintains complete coverage of the population while the stratification by 

domain, geography, and career stage enables nuanced analysis of patterns and trends in Nobel 

Prize-winning research. 

3.8.7 Statistical methods and Tools for Analysis 

3.8.7a Jaccard Index Analysis for Nobel Prize Interdisciplinarity (1901-2024) 

The Jaccard index measures similarity between finite non-empty sample sets and is defined as 

the size of the intersection divided by the size of the union of the sample sets: 

J (A, B) = |A ∩ B| / |A ∪ B| 

Where: 

 A = Set of disciplinary keywords/topics for Prize A 

 B = Set of disciplinary keywords/topics for comparison (reference set or another prize) 

 |A ∩ B| = Number of common disciplines between sets 

 |A ∪ B| = Total number of unique disciplines across both sets 

 Range: 0 ≤ J (A, B) ≤ 1 

For Nobel Laureates' Interdisciplinary Research Domains Analysis, two sets (Set A and Set B) 

have been defined.  

3.8.7b Activity Index (AI) and RESP: Definitions along with Properties 

1. Problem Setting and Notation  

We analyze career events of Nobel laureates by entity i (e.g., a university or country) 

and phase 

j (HD, PWR, NP). Let 
Nij = # events for entity i in phase j. 
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Define the row, column, and grand 

totals:  

   

All quantities below are computed within a time window (e.g., a 20-year bin). 

Interpretation of shares. 

 

 

entity i’s internal share in phase j 

 

 

VS 

𝑵𝒋

𝑵. .
 

 

Overall share of phase j 
 

2. Activity Index (AI)  

 

 𝐴𝐼𝑖𝑗 = 1        denotes       entity i is average in phase j 

 𝐴𝐼𝑖𝑗 > 1           denotes     over-represented (positive specialization) 

 𝐴𝐼𝑖𝑗 < 1         denotes       under-represented 

 

3. Symmetric Transform (RESP) 

AI is unbounded above (and ≥ 0). To obtain an intuitive, symmetric scale we use:  

𝑹𝑬𝑺𝑷𝒊𝒋 = 𝟏𝟎𝟎 ⋅
𝑨𝑰𝒊𝒋 − 𝟏

𝑨𝑰𝒊𝒋 + 𝟏
 

3.8.7c Degree of Collaboration 

The Degree of Collaboration represents the proportion comparing research papers written by 

individual authors versus those produced by multiple authors within a defined timeframe. This 

metric provides insight into the extent to which an institution prioritizes and emphasizes 

collaborative research efforts in its overall scholarly output. 
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Subramanyam (1983) developed the most suitable formula for calculating the Degree of 

Collaboration, which is structured as follows –   

𝒄 =
𝑵𝒎

𝑵𝒎 +𝑵𝒔
 

[Where, C = Degree of Collaboration, 𝑁𝑚= Total number of multi-authored articles, 𝑁𝑠= Total 

number of single authored articles]. 

3.8.8 Data Processing and Quality Assurance 

 Data Cleaning:  

 Author disambiguation using algorithmic and manual verification 

 Publication deduplication across databases 

 Affiliation standardization  

 Citation normalization for different time periods and fields 

 Quality Control: 

 Inter-rater reliability for qualitative coding (minimum 85% agreement) 

 Cross-validation of bibliometric data across multiple sources 

 Expert review of historical context mapping 

 Bias assessment for database coverage limitations 

 Data Management: 

 Secure storage with backup protocols 

 Version control for dataset updates 

 Documentation of all processing steps 
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 Reproducibility protocols for analysis replication 

3.8.9 Analytical Framework 

 Temporal Analysis Framework: 

 Pre-World War era (1901-1913): Foundation period 

 Interwar period (1914-1938): Expansion and specialization 

 Post-World War era (1939-1970): Big science emergence 

 Modern era (1971-2000): Interdisciplinary growth 

 Contemporary era (2001-2024): Global collaboration and digital transformation 

 Societal Mapping Framework: 

 War and conflict periods: Impact on research priorities 

 Economic crises: Influence on funding and collaboration 

 Technological revolutions: Effect on research methods and scope 

 Global challenges: Response through scientific innovation 

 Policy shifts: Government influence on research directions 

3.8.10 Tools and Software 

 Data Collection Tools: Reference management software (EndNote, Zotero)  

 Analysis Software:  

 Statistical analysis: R, SPSS, Python (pandas, numpy, scipy) 

 Text analysis: Python, R  

 Visualization: Tableau, Python (matplotlib, seaborn), R (ggplot2) 

 Bibliometric analysis: VOSviewer, CiteSpace, Bibliometrix 
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3.8.11 Limitations and Considerations 

 Data Limitations:  

 Historical bias: Incomplete records for early periods 

 Database bias: Coverage variations across disciplines and regions 

 Language bias: Preference for English-language publications 

 Citation bias: Self-citation and citation practices variations 

 Methodological Limitations: 

 Survivorship bias: Focus only on prize winners 

 Attribution challenges: Collaborative work recognition 

 Temporal lag: Gap between research and recognition 

 Subjective interpretation: Historical context analysis 

This methodology provides a comprehensive framework for analyzing Nobel laureates' research 

output while examining how their changing research patterns reflect broader societal influences 

and needs. 

3.8.12 Documentation and citation standard 

The research employs the American Psychological Association (APA) 7th edition formatting 

guidelines for all citations and references throughout the study. This standardized approach 

governs both in-text citations and reference list entries. The choice of APA style reflects its 

widespread acceptance in social science disciplines and its comprehensive guidelines for citing 

various source types, including journal articles, books, and web-based materials. Accurate source 

attribution maintains academic integrity while enabling readers to authenticate and further 

investigate the scholarly foundations of this work. 
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Chapter 4 

Data Analysis and Interpretation 

 

4.0 Overview 

This chapter analyzes and interprets the outstanding research conducted by Nobel laureates in the 

fields of Physics, Chemistry, Physiology or Medicine between 1901 and 2024. There are 652 

laureates in all, 227 of them are from the Physics domain, 197 from the Chemistry domain, and 

the remaining 228 from the Physiology or Medicine domain (Figure 5.1).   

Figure 4.1: Diagram showing Nobel Awards by Year and Category (in Science Domain) 

For the convenience of data presentation, analysis and interpretation, results of the study are 

classified based on different research objectives like the research contributions of Nobel laureates 

in Science domain, the changing research patterns of Nobel Laureates, and the interdisciplinary 

research mode of Nobel Laureates’ publications, how society is getting influenced by the Nobel 

laureates' evolving research patterns, how growth trends in Nobel Laureates' scientific 

contributions represent the advancement of scientific understanding, how the publication of Nobel 
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Laureates influences research in adjacent or cross-disciplinary fields, shifts in research topics, 

disciplinary focus, and emerging scientific paradigms through keyword analysis, content trends, 

and citation contexts, how does the level of interdisciplinary collaboration (measured by co-

authorship across disciplines, institutions, or countries) in Nobel laureates’ publications in Science 

domain in 21st century compare to 20th century evolve over their careers, their specialization 

patterns in the global field  and how a nation's socioeconomic disparity influences the variety of 

researchers who win Nobel Prizes, how shifting cultural or political objectives in Nobel selections 

were reflected in the growth of interdisciplinary research (such as Bioinformatics and Climate 

Science), computing the similarity indices like the Jaccard index among Nobel Prize fields 

(Physics, Chemistry and Physiology or Medicine) in both 20th & 21st  century, shared research 

themes among laureates' contributions etc. have been analyzed in this chapter. The different 

sections are explained under the headings listed below: 

4.1 Major research contributions of Nobel laureates in Science domain in 20th and 

21st Centuries 

4.2 Research trends of Nobel laureates in interdisciplinary research and the 

assessment of the degree of cross-disciplinary integration changed over time 

4.3 Analyzing how the level of interdisciplinary collaboration, measured by co-

authorship across disciplines, institutions, or countries, in Nobel laureates’ 

publications evolves over the course of their careers 

4.4 Finding out the specialization patterns in the global field of Nobel laureates in 

Physics, Chemistry and Physiology or Medicine  

4.5 Influence and reflections of interdisciplinary research on societal 

transformations across socioeconomic, cultural, and political dimensions. 
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4.1 Major Research Contributions of Nobel laureates in Science Domain in 20th 

and 21st Centuries 

The table 4.1 highlights key trends and transformative discoveries that have shaped modern 

science. Here’s a table summarizing notable research contributions of Nobel Laureates in the 

science domain (Physics, Chemistry and Physiology or Medicine) across the 20th and 21st 

centuries. 

Table 4.1: Notable Contributions and key research trends of Nobel laureates  

Time Period 

Key Trends in 

Research 

Contributions 

Notable Key Contributions 

Early 20th 

Century 

(1901-1930) 

Foundational 

discoveries in atomic 

theory, quantum 

mechanics, and 

radioactivity. Focus 

on understanding 

fundamental forces 

and particles. 

Wilhelm Rontgen (Discovery of X-rays, revolutionizing medical 

imaging and physics research;  1901), Marie Curie (Discovery of 

Radioactivity, foundational to nuclear physics and chemistry; 

1903), Camillo Golgi, Santiago Ramon Y Cajal (Work on the 

structure of the nervous system, establishing modern neuroscience 

; 1906), Marie Curie (Isolation of Radium and Polonium, furthering 

understanding of radioactive elements; 1911), Fritz Haber 

(Development of the Haber process for Ammonia synthesis, 

revolutionizing Agriculture; 1918), Albert Einstein (Photoelectric 

effect, forming the basis of quantum theory; 1921), Niels Bohr 

(Work on the structure of Atoms and Quantum Mechanics; 1922), 

Robert Millikan (Measurement of the elementary electric charge, 

advancing Atomic Physics; 1923), Hans Von Euler-Chelpin & 

Arthur Harden (Research on enzymes in sugar fermentation, key to 

understanding biochemical processes; 1929). 
 

Observed Trends: 

 Foundational Discoveries: This period marked breakthroughs in atomic and molecular physics, 

such as radioactivity and atomic structure. 

 Applications to Medicine and Biology: Research in areas like malaria transmission and nervous 

system structure helped lay the foundation for modern medical science. 

 Emerging Fields of Study: Techniques like X-ray crystallography and discoveries such as noble 

gases opened up new subfields in chemistry and physics. 

 Interdisciplinary Research: Many contributions bridged gaps between physics, chemistry, and 

biology.  
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Time Period 

Key Trends in 

Research 

Contributions 

Notable Key Contributions 

Mid-20th 

Century 

(1931-1960) 

Advances in 

Molecular Biology, 

Antibiotics, and 

Nuclear Physics. 

Emphasis on life 

sciences and 

energy.  

Schrödinger & Paul Dirac (Development of Quantum Mechanics, 

specifically the wave equation; 1933), James Chadwick 

(Discovery of  the neutron, revolutionizing atomic physics; 1935), 

Otto Hahn (Discovery of nuclear fission, paving the way for both 

energy and atomic weapons;  1944),   Alexander Fleming, Howard 

Florey, Ernst Boris Chain  (Discovery and development of 

penicillin, the first antibiotic; 1945),  Edwin McMillan, Glenn T. 

Seaborg (Discoveries in the chemistry of Transuranium elements; 

1951), James Watson, Francis Crick, Maurice Wilkins (Discovery 

of the DNA double-helix structure, foundational to molecular 

biology; 1953), William Shockley, John Bardeen, Walter Brattain 

(Invention of the transistor, transforming electronics and 

communication; 1956), George Beadle, Edward Tatum (Discovery 

that genes act by regulating chemical processes, key to genetics, 

1958). 

Key Trends Observed: 

 Advances in Atomic and Nuclear Science: This era witnessed a deep exploration of atomic 

structure and energy, such as the discovery of the neutron and nuclear fission. 

 Medical Breakthroughs: The discovery of penicillin and the structure of DNA revolutionized 

medicine and genetics, improving both treatment and understanding of life processes. 

 Technological Innovation: The invention of the transistor marked the dawn of the electronics age, 

paving the way for modern computing and communication. 

 Interdisciplinary Research: Collaborative efforts across physics, chemistry, and biology 

significantly expanded the boundaries of scientific knowledge. 

 

Late 20th 

Century 

(1961 – 2000) 

Breakthroughs in 

Genetic Engineering, 

Immunology, and 

Material Sciences. 

Applications in 

Medicine & 

Technology. 

Richard Feynman, Julian Schwinger, Tomonaga Shinichiro 

(Development of quantum electrodynamics, explaining interactions 

of particles; 1965), Karl von Frisch, Konrad Lorenz, Nikolaas 

Tinbergen (Discoveries in ‘Animal Behavior’ (ethology), advancing 

understanding of instincts; 1973), César Milstein, Georges Köhler, 

Niels Jerne (Development of monoclonal antibodies, critical in 

immunology and medical therapies; 1984), Ernst Ruska, Gerd 

Binnig, Heinrich Rohrer (Contributions to microscopy, including the 

creation of the scanning tunneling microscope; 1986), Paul Crutzen, 
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Time Period 

Key Trends in 

Research 

Contributions 

Notable Key Contributions 

Mario Molina, F. Sherwood Rowland (Work on the ozone layer and 

the effects of chlorofluorocarbons (CFCs) on its depletion; 1995), 

Peter Doherty, Rolf Zinkernagel  (Discoveries in immune system 

function, particularly T-cell recognition of viruses; 1996), Ahmed 

Zewail (Development of femtochemistry, studying chemical 

reactions on extremely short timescales; 1999).                    

Key Trends Observed: 

 Molecular and Genetic Advances: The DNA double-helix discovery was pivotal, driving 

research in genetics and molecular biology. 

 Quantum and Particle Physics: Key theoretical and experimental contributions expanded the 

understanding of particle interactions and quantum mechanics. 

 Immunology and Medicine: Groundbreaking work in immunology (e.g., monoclonal antibodies) 

led to new medical therapies. 

 Environmental Science: Research on the ozone layer highlighted the environmental impact of 

human activity, fostering global policy changes. 

 Technological Innovations: Developments in microscopy and ultrafast chemistry revolutionized 

how scientists observe and manipulate materials and reactions. 

21st Century 

(2001-Till 

Now) 

Groundbreaking 

developments in 

RNA interference & 

CRISPR Technology, 

Medical Imaging and 

Diagnostics, Particle 

Physics, Catalysis 

and Surface 

Chemistry 

William Knowles, RyojiNoyori, K. Barry Sharpless (Work on 

chirally catalyzed hydrogenation reactions, advancing asymmetric 

synthesis; 2001), David Gross, Frank Wilczek, H. David Politzer 

(Discovery of asymptotic freedom in the theory of strong 

interactions (quantum chromodynamics); 2004), Andrew Fire, Craig 

Mello (Discovery of RNA interference, a mechanism for gene 

silencing; 2006), Andre Geim, Konstantin Novoselov  

(Groundbreaking experiments with graphene, a two-dimensional 

material; 2010), Robert Lefkowitz, Brian Kobilka (Studies of G-

protein-coupled receptors, crucial for understanding cell signaling; 

2012), Emmanuelle Charpentier, Jennifer Doudna (Development of 

CRISPR-Cas9 genome editing technology, revolutionizing genetics; 

2020), Syukuro Manabe, Klaus Hasselmann and Giorgio Parisi 

(Contributions to climate modeling and understanding complex 

systems; 2021), Svante Pääbo (Discoveries in human evolution 

through ancient DNA analysis; 2022), Pierre Agostini, Ferenc 
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Time Period 

Key Trends in 

Research 

Contributions 

Notable Key Contributions 

Krausz, Anne L'Huillier (Development of attosecond physics, 

enabling ultrafast studies of electron dynamics ; 2023).     

Key Trends Observed: 

 Team Science Dominance: Research has shifted from individual scientists to large collaborative 

teams, with most Nobel Prizes now shared among multiple laureates reflecting the complexity of 

modern scientific challenges. 

 Global Research Networks: International collaborations have become essential, with major 

discoveries requiring coordinated efforts across multiple institutions and countries. 

 Blurred Boundaries: Traditional disciplinary lines are dissolving, with breakthrough discoveries 

increasingly occurring at the intersection of physics, chemistry, biology, and computer science. 

 Cross-Domain Innovation: Scientists with expertise in multiple fields are driving 54% of Nobel 

Prize discoveries, highlighting the value of interdisciplinary training. 

 AI Integration: Artificial intelligence has become a fundamental research tool across all scientific 

domains, from protein folding prediction to particle physics analysis. 

 Advanced Instrumentation: Revolutionary technologies like super-resolution microscopy, 

gravitational wave detectors, and quantum computers are enabling observations previously 

impossible. 

 Atomic-Scale Manipulation: Scientists can now observe and control matter at the molecular and 

atomic level, leading to breakthroughs in materials science, medicine, and nanotechnology. 

 Real-Time Observation: Development of techniques to observe processes occurring at 

femtosecond and attosecond timescales has revolutionized our understanding of chemical 

reactions and electron dynamics. 

 Genetic Engineering: CRISPR and other gene-editing technologies have transformed biology from 

an observational to an engineering discipline. 

 Systems Biology: Understanding complex biological networks and their interactions has replaced 

reductionist approaches, leading to personalized medicine and synthetic biology. 

 Big Data Analytics: Modern research generates and analyzes massive datasets, requiring new 

computational methods and statistical approaches. 

 Reproducibility Focus: Increased emphasis on reproducible research practices and open science 

initiatives to address the replication crisis. 

 Rapid Translation: The time from basic discovery to practical application has dramatically 

shortened, as demonstrated by mRNA vaccine development during COVID-19. 

 Continuous Innovation: Scientific breakthroughs are building upon each other at an unprecedented 

pace, with new discoveries rapidly enabling further advances. 
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4.2 Research Trends of Nobel Laureates in Interdisciplinary Research and the 

Assessment of the Degree of Cross-Disciplinary Integration Changed Over 

Time (Both in 20th And 21st Centuries) 

The transition from 20th to 21st century Science represents a fundamental shift from individual, 

discipline-specific research to collaborative, interdisciplinary innovation. While Nobel Prize-

winning research increasingly depends on crossing traditional boundaries, the recognition system 

itself remains anchored in historical categorizations. This creates both challenges and opportunities 

for the future of scientific recognition and research organization. 

The research data suggests that successful 21st century researchers must navigate both deep 

disciplinary expertise and broad interdisciplinary collaboration skills. The most impactful 

discoveries emerge from the intersection of fields, requiring scientists to build bridges across 

traditional academic boundaries while maintaining excellence within their core disciplines. 

Research on the interdisciplinary patterns and trends among 652 Nobel laureates in the Science 

(Physics, Chemistry, and Physiology or Medicine) from 1901 to 2024 reveals several key insights 

into how cross-disciplinary integration has evolved over time. Below is a structured analysis: 

Table 4.2: Core Research Characteristics 

Table 4.2 represents different aspects like research collaboration, disciplinary boundaries, 

publication patterns, geographic scope and research timeline period in 20th century compared with 

21st century along with the key changes. These characteristics are described below -  

Aspect 20th Century (1901-2000) 
21st Century (2001-

Present) 
Key Changes 

Research 

Collaboration 

Individual or small groups 

(2-3 researchers) 

Large international 

teams (5-50+ 

researchers) 

500-1000% increase in 

team size 
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Aspect 20th Century (1901-2000) 
21st Century (2001-

Present) 
Key Changes 

Disciplinary 

Boundaries 
Rigid, well-defined silos Fluid, overlapping fields 

High boundary 

permeability 

Publication 

Patterns 
More sole-authored papers 

Highly collaborative 

authorship 

Shift from individual to 

team recognition 

Geographic Scope National/regional focus 
Global collaboration 

networks 

International mobility 

increased 300% 

Research 

Timeline 

Faster discovery-to-

recognition 

Extended validation 

periods 

Average Nobel lag 

doubled (15→30 years) 

 

Table 4.2a Research Collaboration: From Individual Genius to Team Science 

Different aspects of research collaboration in 20th and 21st centuries are described below in a table 

format:  

20th Century Pattern: Individual or Small 

Groups (2-3 researchers) 

   21st Century Reality: Large 

International Teams (5-50+ researchers) 

Early 20th   Century 

(1901-1950) 

     Mid-20th Century 

(1950-2000) 

21st Century (2000 – Till Now) 

Individual Pioneers: 

Many Nobel 

discoveries were made 

by single researchers 

working alone 

Examples: 

 Marie Curie 

(radium/polonium 

discovery), Albert 

Einstein (relativity 

theory) 

 Research was often 

conducted in 

personal 

Small Collaborative 

Groups: Gradual shift 

to 2-3-person teams 

Examples: 

 Watson and Crick 

(DNA structure) - 

2 primary 

researchers 

 Research groups 

typically included 

a senior scientist 

and 1-2 junior 

colleagues 

 Limited by 

communication 

Modern Collaborative Science: 

 Massive Team Requirements: Today’s 

scientific research is characterized by 

interdisciplinary, international 

collaboration (Wagner, 2015). 

 Complex Problem Solving: Modern 

scientific challenges require diverse 

expertise. 

 Climate research: Meteorologists, 

Oceanographers, Computer Scientists, 

Policy Experts 

 Drug discovery: Chemists, Biologists, 

Clinicians, Data scientists, Engineers 

 Particle physics: Hundreds of 

researchers on projects like CERN 
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20th Century Pattern: Individual or Small 

Groups (2-3 researchers) 

   21st Century Reality: Large 

International Teams (5-50+ researchers) 

laboratories with 

minimal assistance 

 The "lone genius" 

model dominated 

scientific culture 

 

technology and 

funding 

constraints 

 

 Statistical Evidence: 

 500-1000% increase: This 

dramatic growth reflects several factors: 

Technology enabling global collaboration, 

Problems requiring multiple specialized 

skillsets, Institutional pressure for 

collaborative grants, Digital platforms 

facilitating team coordination 

 Real Examples: 

 2020 Chemistry Nobel 

 (CRISPR): Jennifer Doudna and 

Emmanuelle Charpentier led teams 

involving 50+ researchers across multiple 

institutions 

 2024 Physics Nobel 

(AI/Neural Networks): John Hopfield 

and Geoffrey Hinton's work built on 

contributions from dozens of Computer 

Scientists, Mathematicians, and 

Physicists. 

 

 

Disciplinary boundaries of 20th and 21st centuries are described below in the table 4.2b. This shift 

from rigid silos to fluid, overlapping fields reflects several important trends. 

The 20th century was characterized by deep specialization within distinct disciplines. Researchers 

typically stayed within their field's boundaries. Academic departments were clearly separated, and 

interdisciplinary work was relatively rare. 



[123] 

 

The 21st century has seen the emergence of hybrid fields like Bioinformatics, Environmental 

Economics, Digital Humanities, and Cognitive Science. Complex problems like climate change, 

pandemics, and artificial intelligence require expertise from multiple domains. Technology has 

also made cross-disciplinary collaboration easier through shared databases, modeling tools, and 

communication platforms. 

Table 4.2b Disciplinary Boundaries: From Rigid Silos to Fluid Integration 

20th Century: Rigid, Well-Defined Silos 21st Century: Fluid, Overlapping Fields 

 Clear Disciplinary Divisions: 

Physics: Mechanics, Thermodynamics, 

Electromagnetism, Quantum Mechanics 

Chemistry: Organic, Inorganic, Physical 

Chemistry 

Biology: Botany, Zoology, Physiology 

Separate Training: Researchers trained 

exclusively within one field 

Distinct Methods: Each field had unique 

experimental approaches and theoretical 

frameworks 

Examples of Rigid Boundaries: 

 Chemists rarely used physics equations 

 Biologists had limited mathematical 

training 

 Cross-field communication was minimal 

 Journals were strictly discipline-specific 

 

 High Boundary Permeability: 

Hybrid Fields: Biochemistry, biophysics, 

chemical biology, materials science 

Shared Methodologies: Same 

computational tools used across fields 

Cross-Training: Scientists routinely learn 

methods from multiple disciplines 

Modern Integration Examples: 

 Drug Discovery: Requires Chemistry 

(synthesis), Biology (targets), Physics 

(molecular dynamics), Computer 

Science (AI modeling) 

 Materials Science: Combines Physics 

(properties), Chemistry (synthesis), 

Engineering (applications) 

 Systems Biology: Integrates Biology, 

Mathematics, Computer Science, 

Engineering 
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Table 4.2c Publication Patterns: From Solo to Collaborative Authorship 

20th Century: More Sole-Authored Papers 21st Century: Highly Collaborative 

Authorship 

 Individual Recognition Model: 

 Nobel laureates historically produced 

more sole-authored papers both before 

and after winning the Prize  

 Single-author publications were 

prestigious and common 

 Research ideas originated from 

individual insights 

 Credit attribution was straightforward 

 Publication Characteristics: 

 Average authors per paper: 1.5-2.5 

in early 20th century 

 Recognition system: Favored 

individual achievement 

 Career advancement: Based on solo 

contributions  

 Team Recognition Reality: 

 Multi-author publications: 5-20+ 

authors now common 

 Diverse contributions: Different 

expertise from each collaborator 

 Shared credit: Recognition 

distributed across team members 

 Modern Authorship Patterns: 

 Average authors per paper: 8-15 in 

life sciences, 50-100+ in physics 

 Author categories: First authors, 

corresponding authors, equal 

contributions 

 International co-authorship: 

Standard practice  

 

Table 4.2c.1: Summary Statistics of Nobel laureates’ Authorship Pattern 

The summary statistics on Nobel laureates’ Authorship Pattern have been analyzed from 20th vs 

21st century. 

Domain 
Total 

Laureates 

Total 

Prizes 

Avg 

Laureates/Prize 

Share of 

Total 

Laureates 

(%) 

Prize 

Distribution 

(%) 

Physics 227 118 1.92 35% 33.81% 

Chemistry 195 116 1.68 30% 33.23% 

Physiology/Medicine 229 115 1.99 35% 32.96% 

TOTAL 651 349 1.86 100.0% 100.0% 
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Table 4.2c.1 represents that Medicine has the highest average laureates per prize (1.99), indicating 

more collaborative recognition, Physics has the most total laureates despite similar prize counts, 

showing increased multi-recipient awards. Distribution is relatively even across all three domains. 

The scientific community has moved from celebrating individual brilliance to recognizing that 

breakthrough discoveries emerge from collective intelligence and diverse perspectives [Table 

4.2c.1 and Table 4.2c.2]. This evolution represents one of the most significant changes in how 

scientific excellence is achieved and recognized, fundamentally altering the landscape of Nobel 

Prize-worthy research. 

Table 4.2c.2 Nobel laureates’ Authorship Pattern Evolution by 20th Century (1901-

2000): A Comprehensive Table Analysis 

Domain Characteristic 

Patterns 

Typical 

Team 

Size 

Collaboration 

Type 

Notable 

Examples 

Physics Individual 

discoveries, 

theoretical 

breakthroughs 

1-2 

authors 

Mentor-student, 

institutional 

Einstein (1921), 

Planck (1918) 

Chemistry Laboratory-

based research, 

synthetic 

chemistry 

1-3 

authors 

Small lab teams Marie Curie 

(1911), Linus 

Pauling (1954) 

Physiology/Medicine Clinical 

observations, 

physiological 

studies 

1-2 

authors 

Medical 

partnerships 

Fleming (1945), 

Pavlov (1904) 
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Table 4.2c.3 Nobel laureates’ Authorship Pattern Evolution by 21stCentury (2001-

2025): A Comprehensive Table Analysis 

Domain Characteristic 

Patterns 

Typical Team 

Size 

Collaboration 

Type 

Notable 

Examples 

Physics Large-scale 

experiments, 

Particle physics 

10-1000+ 

authors 

International 

consortiums 

Higgs Boson 

discovery (2013) 

Chemistry Computational 

chemistry, 

Nanotechnology 

3-10 authors Multi-

institutional 

Click 

Chemistry 

(2022) 

Physiology or 

Medicine 

Genomics, 

Molecular Biology 

5-20 authors Cross-

disciplinary 

teams 

CRISPR 

development 

(2020) 

Table 4.2c.4 Detailed Authorship Pattern Evolution Analysis by Physics Domain 

(1901 – Till Now) 

Time 

Period 

Single 

Author 

(%) 

2-3 

Authors 

(%) 

4+ 

Authors 

(%) 

Dominant 

Research 

Type 

Key Characteristics 

1901-1930 85% 15% 0% Theoretical 

Physics 

Individual discoveries 

(Einstein, Planck) 

1931-1960 65% 30% 5% Nuclear 

Physics 

Small team 

collaborations 

1961-1990 45% 40% 15% Particle 

Physics 

Accelerator 

experiments begin 

1991-2010 25% 45% 30% High Energy 

Physics 

Large detector 

collaborations 

2011-2025 10% 30% 60% Big Science 

Projects 

Massive international 

consortiums 
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Physics shows the most radical change toward collaborative research, driven by the complexity 

and cost of modern experimental apparatus. Table 4.2c.4 reveals a profound transformation in the 

nature of physics research collaboration over the past 125 years, marking a complete shift from 

individual scholarship to massive international scientific consortiums. In the early 20th century 

(1901-1930), Physics was dominated by single-author publications at 85%, reflecting the era of 

individual theoretical breakthroughs exemplified by Einstein and Planck's revolutionary 

discoveries. The landscape began changing during the Nuclear Physics era (1931-1960), where 

single authorship dropped to 65% while small team collaborations (2-3 authors) rose to 30%, 

signaling the beginning of more complex experimental work requiring specialized expertise. 

The transformation accelerated dramatically with the advent of Particle Physics research (1961-

1990), where single-author papers plummeted to 45% while larger collaborations (4+ authors) 

reached 15%, driven by the need for sophisticated accelerator experiments and detector 

technologies. This trend intensified during the high energy physics era (1991-2010), with single 

authorship falling to just 25% and large collaborations expanding to 30%, reflecting the emergence 

of major detector collaborations and international research facilities. The current era of big science 

projects (2011-2025) represents the culmination of this evolution, with single-author papers now 

comprising only 10% of publications while massive collaborations of 4 or more authors dominate 

at 60%. This transformation reflects not merely a change in publishing practices, but a fundamental 

shift in how scientific knowledge is created in physics, from the individual genius model to the 

collaborative team science approach necessary for tackling the most complex questions in Modern 

Physics, such as Gravitational Wave Detection, Particle Physics at the Large Hadron Collider, and 

other massive international scientific endeavors. 
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Table 4.2c.5 Detailed Analysis by Chemistry Domain 

Time Period Single Author 

(%) 

2-3 

Authors 

(%) 

4+ 

Authors 

(%) 

Dominant 

Research 

Type 

Key 

Characteristics 

1901-1930 75% 25% 0% Synthetic 

Chemistry 

Individual 

laboratory work 

1931-1960 60% 35% 5% Physical 

Chemistry 

Mentor-student 

partnerships 

1961-1990 50% 40% 10% Biochemistry Small research 

groups 

1991-2010 35% 50% 15% Computational 

Chemistry 

Multi-

institutional 

projects 

2011-2025 20% 55% 25% Materials/Nano 

Science 

Cross-

disciplinary 

teams 

Chemistry maintains more moderate collaboration levels compared to Physics, though still 

showing clear trends toward team-based research, especially in areas like drug discovery and 

materials science. Table 4.2c.5 illustrates that in the early 20th century (1901-1930), research was 

predominantly individualistic with 75% single-author publications, reflecting the era's focus on 

synthetic chemistry conducted in isolated laboratory settings. The field gradually shifted toward 

collaborative work, with single authorship declining steadily from 60% in the 1930s-1960s to just 

20% by 2011-2025. Multi-author collaborations expanded correspondingly, with publications 

having 4 or more authors growing from 0% to 25% over this period. This transformation mirrors 

the changing nature of chemical research itself - moving from individual synthetic work to mentor-

student partnerships in physical chemistry, then to small biochemistry research groups, followed 

by large computational chemistry projects requiring diverse expertise, and finally to today's cross-

disciplinary materials and nanoscience teams that demand extensive collaboration across multiple 

institutions and fields of study. 
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Table 4.2c.6 Detailed Analysis by Physiology or Medicine Domain 

Time 

Period 

Single 

Author 

(%) 

2-3 

Authors 

(%) 

4+ 

Authors 

(%) 

Dominant 

Research Type 

Key 

Characteristics 

1901-1930 80% 20% 0% Clinical Medicine Individual clinical 

observations 

1931-1960 70% 25% 5% Physiology Medical 

partnerships 

1961-1990 55% 35% 10% Molecular Biology Laboratory team 

research 

1991-2010 30% 45% 25% Genetics/Genomics Multi-center 

studies 

2011-2025 15% 40% 45% Systems Biology Large-scale 

collaborations 

Physiology or Medicine shows strong movement toward collaboration, driven by the 

interdisciplinary nature of modern biomedical research and the need for clinical validation across 

multiple institutions. Table 4.2c.6 highlights that in the early 20th century (1901-1930), research 

was predominantly conducted by single authors (80%), reflecting the era's focus on individual 

clinical observations in medicine where practitioners would document and publish their personal 

experiences with patients. As medical research became more systematic through the mid-century, 

we see the emergence of small partnerships, with two to three author collaborations increasing to 

35% by 1961-1990 as the field moved toward molecular biology and laboratory-based team 

research. The transformation accelerated significantly in recent decades, with single-author 

publications plummeting to just 15% by 2011-2025, while large collaborations of four or more 

authors now dominate at 45%. This shift corresponds with the evolution of research complexity - 

from simple clinical observations to modern systems biology requiring large-scale, multi-

institutional collaborations that integrate diverse expertise, advanced technologies, and substantial 

resources. The progression reflects not only technological advancement but also the recognition 
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that contemporary biomedical challenges, particularly in genetics, genomics, and systems biology, 

require coordinated efforts across multiple research centers to generate meaningful insights. 

Table 4.2c.7: Century Comparison Analysis 

Metric Physics Chemistry Medicine Overall Average 

20th Century (1901-2000) 

Single Author Average 64% 61% 68% 64% 

2-3 Authors Average 28% 33% 27% 29% 

4+ Authors Average 8% 6% 5% 6% 

International Collaboration 8% 12% 10% 10% 

21st Century (2001-2025) 

Single Author Average 18% 28% 23% 23% 

2-3 Authors Average 38% 53% 43% 44% 

4+ Authors Average 44% 19% 34% 33% 

International Collaboration 52% 38% 45% 45% 

Change (Percentage Points) 

Single Author Change -46 -33 -45 -41 

2-3 Authors Change +10 +20 +16 +15 

4+ Authors Change +36 +13 +29 +27 

International Collab Change +44 +26 +35 +35 

 

In the table 4.2c.7, the data shows a clear decline in single-author publications, dropping from an 

average of 64% in the 20th century to just 23% in the 21st century—a 41 percentage point decrease. 

Conversely, collaborative research has surged, with 2-3 author papers increasing from 29% to 44% 

(+15 points), papers with 4+ authors rising from 6% to 33% (+27 points), and international 

collaborations jumping from 10% to 45% (+35 points). This transformation reflects the increasing 

complexity of modern scientific research, which now requires diverse expertise, shared resources, 

and global cooperation. Medicine shows the most pronounced shift toward collaboration, while 
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Physics experienced the steepest decline in single-author work (-46 points). The trend indicates 

that contemporary science has evolved from individual scholarship to team-based, 

interdisciplinary research that crosses institutional and national boundaries. 

 

Figure 4.2: Single-Author Publications Decline Over Time 

Figure 4.2 shows the declining percentage of Nobel Prize-winning research conducted by single 

authors across three scientific fields from 1901 to till now. Physics (blue line) shows the steepest 

decline, falling from about 85% single-author work in 1901-1930 to roughly 10% in 2011-2025. 

Chemistry (green line) follows a similar but slightly less dramatic trajectory, ending at about 20% 

single-author work. Medicine (orange line) shows the most gradual decline, maintaining higher 

levels of single-author work longer before dropping to around 15% in the most recent period. This 

trend reflects the increasing complexity and interdisciplinary nature of modern scientific research. 

Today's breakthrough discoveries typically require large teams with diverse expertise, expensive 

equipment, and collaborative networks that would have been impossible for individual researchers 

in the early 20th century. The convergence of all three lines toward the bottom right suggests that 
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collaborative research has become the dominant model across all major scientific disciplines for 

Nobel Prize-level discoveries. 

 

Figure 4.3: Research Collaboration Trends Over Time 

Figure 4.3 illustrates the evolution of research collaboration patterns from 1901 to 2020, showing 

two key trends that reflect fundamental changes in how scientific research is conducted. 

The most striking pattern is the dramatic increase in international collaboration (intlCollab), 

represented by the green area. Starting from virtually zero in 1901, international collaboration 

remained minimal through the initial half of the 20th century, then began accelerating around 1960. 

This acceleration becomes particularly pronounced after 1980, with international collaboration 

reaching nearly 60% by 2020. This exponential growth reflects several factors: improved 

communication technologies, increased funding for international research programs, the 

globalization of scientific institutions, and the recognition that many research challenges require 

expertise and resources from multiple countries. 



[133] 

 

In contrast, average team size (teamSize) shows a more gradual but steady increase throughout the 

entire period. Starting at approximately 1.2 authors per paper in 1901, team sizes grow consistently 

to reach about 7.5 authors by 2020. This trend reflects the increasing complexity of research 

problems, the need for interdisciplinary expertise, and the growing specialization within scientific 

fields that requires collaboration among experts with different skill sets. 

The relationship between these trends is particularly noteworthy. While team sizes have grown 

consistently, the most dramatic change has been in the international dimension of collaboration. 

This suggests that modern research teams are not only larger but also more geographically 

distributed, indicating a shift toward truly global scientific networks. The convergence of these 

trends by 2020 suggests that large, internationally collaborative teams have become the norm 

rather than the exception in contemporary research.  

 

Figure 4.4: Authorship Pattern Comparison: 20th VS 21st Century 
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Figure 4.4 shows the evolution of authorship patterns across three scientific fields i.e. Physics, 

Chemistry, and Medicine comparing the 20th century to the 21st century. 

Physics shows the most dramatic shift toward collaborative research. In the 20th century, single-

author papers made up about 55% of publications, but this dropped to roughly 10% in the 21st 

century. Meanwhile, papers with 4+ authors increased from about 10% to over 55%, indicating 

physics has become heavily collaborative. Chemistry displays a more moderate but still 

significant trend toward collaboration. Single-author papers decreased from about 50% to 20%, 

while multi-author papers (especially 2-3 authors) became more common. The proportion of 

papers with 4+ authors also increased substantially. Physiology or Medicine shows the least 

change between the two periods, though it was already quite collaborative in the 20th century. 

Single-author papers were always relatively rare (around 50% in the 20th century, dropping to 

about 15% in the 21st century), and papers with multiple authors have remained dominant. 

Overall, all three fields show a clear movement away from single-author publications toward 

collaborative research, with Physics leading this transformation. This likely reflects the increasing 

complexity of scientific research, the need for interdisciplinary expertise, larger research teams, 

and more sophisticated equipment and techniques that require multiple specialists to operate 

effectively. 

Table 4.2c.8: Institutional Pattern Analysis 

Institution Type 20th 

Century 

21st 

Century 

Change Key Characteristics 

Universities 70% 60% -10% Remain dominant but 

relatively declining 

Government Labs 20% 25% +5% Increased role in big science 

projects 

Industry R&D 8% 12% +4% Growing commercial research 

impact 

International 

Organizations 

1% 2% +1% CERN, WHO, etc. emerging 

Hybrid Institutions 1% 1% 0% Public-private partnerships 

stable 
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Table 4.2c.8 shows how scientific research institutions have evolved from the 20th to 21st centuries. 

Universities remain the dominant force but have declined from 70% to 60%, while government 

labs have grown from 20% to 25%, reflecting increased state investment in big science projects. 

Industry R&D has seen the most dramatic relative growth, nearly doubling from 8% to 12%, 

indicating the commercialization of research. International organizations have doubled their small 

share from 1% to 2%, representing the globalization of science, while hybrid public-private 

partnerships have remained stable at 1%. Overall, this reflects a diversification of the research 

landscape away from university dominance toward a more varied ecosystem involving 

Government, Industry, and International collaboration. 

Table 4.2c.9: Research Methodology Evolution 

Research 

Approach 

Early 20th 

Century 

Late 20th 

Century 

Early 21st 

Century 

Current Trend 

Experimental Individual Small Teams Large Teams Mega-

collaborations 

Theoretical Solo Work Partnerships Small Groups Computational 

Teams 

Computational N/A Emerging Standard AI-Assisted 

Clinical Case Studies Controlled 

Trials 

Multi-center Global Networks 

Observational Personal Shared 

Facilities 

International Space-based 

Table 4.2c.9 traces the evolution of research methodology from the early 20th century to present 

day, showing a consistent shift from individual, localized work to collaborative, technology-

enhanced global efforts across all research approaches. In the early 1900s, research was 

predominantly conducted by individual scientists working alone - whether experimentalists in 

personal labs, theorists developing ideas in isolation, or clinicians documenting case studies. By 



[136] 

 

the late 20th century, this evolved into small teams and partnerships, with controlled trials 

replacing anecdotal case studies and shared facilities enabling collaborative observation. The early 

21st century marked a significant expansion toward large teams, small research groups, 

standardized computational methods, multi-center clinical studies, and international observational 

collaborations. Today's research landscape is characterized by massive global networks: mega-

collaborations involving thousands of researchers in experimental science, computational teams 

leveraging AI for theoretical work, AI-assisted research methodologies, worldwide clinical trial 

networks, and space-based observational platforms. This progression reflects how modern 

scientific challenges require increasingly sophisticated technological tools, diverse expertise, and 

international cooperation that surpasses what one researcher working alone could accomplish. 

Table 4.2c.10: Geographic Distribution Analysis 

Region 20th Century 21st Century Change 

Count % Trend Count % Trend Absolute Relative 

North 

America 

218 35% Stable 135 45% Growing +10% +28% 

Europe 375 60% Declining 105 35% Stable -25% -42% 

Asia 12 2% Emerging 45 15% Rapid 

Growth 

+13% +650% 

Oceania 10 1.6% Limited 9 3% Stable +1.4% +88% 

Africa 3 0.4% Minimal 3 1% Minimal +0.6% +150% 

South 

America 

0 0% None 3 1% Emergin

g 

+1% New 

Table 4.2c.10 illustrates a significant shift in regional distribution patterns between the 20th and 

21st centuries, revealing changing global dynamics across different geographic areas. In the 20th 

century, Europe dominated with 375 instances representing 60% of the total, showing a declining 

trend, while North America held 218 instances (35%) with a stable trend (Figure 4.5). Together, 
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these two regions accounted for 95% of all activity. Asia had minimal presence with only 12 

instances (2%) but showed emerging potential, while Oceania had limited representation at 10 

instances (1.6%), Africa had minimal activity with 3 instances (0.4%), and South America had no 

presence at all. 

 

Figure 4.5: Nobel laureates in Science domain by Country 

 
Figure 4.6: Historical Trends by Region   
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Figure 4.7: Geographic Collaboration Distribution 

The 21st century data reveals a dramatic transformation in this distribution pattern. Europe 

experienced the most significant decline (Figure 4.6), dropping to 105 instances (35% of total) 

with a 25% absolute decrease and 42% relative decline, though its trend stabilized. North 

America, despite maintaining strength with 135 instances (45% of total), actually showed 

impressive growth with a 10% absolute increase and 28% relative growth, shifting from stable to 

growing trend. The most remarkable change occurred in Asia, which exploded from its minimal 

20th century presence to 45 instances (15% of total), achieving extraordinary growth rates of 13% 

absolute and 650% relative increase with rapid growth trend. Meanwhile, Oceania remained 

relatively stable with 9 instances (3%), showing modest growth, Africa maintained its minimal 

but growing presence at 3 instances (1%), and South America emerged as a completely new 

participant with 3 instances (1%), representing entirely new regional engagement (Figure 4.7). 
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Figure 4.8: Geographic Distribution of Nobel Publications 

Overall, the data demonstrates a clear shift from European dominance and Western concentration 

toward a more globally distributed and diversified pattern, with Asia's emergence as a major 

player and the inclusion of previously absent regions like South America marking a significant 

transformation in global participation across the two centuries (Figure 4.8). 

Table 4.2c.11: Collaboration Network Evolution 

Network 

Characteristic 
Early 20th Century 

Mid-20th 

Century 

Early 21st 

Century 
Current Trends 

Team Size 1-2 researchers 2-5 researchers 
5-15 

researchers 

10-50+ 

researchers 

International 

Collaboration 
Rare (5-10%) 

Occasional (15-

25%) 

Common (40-

60%) 

Dominant (70-

80%) 

Cross-

Institutional 
Limited (10-20%) 

Moderate (25-

35%) 

High (50-

65%) 

Standard (75-

85%) 

Communication 

Methods 
Letters, conferences 

Phone, early 

email 

Digital 

platforms 

Real-time global 

connectivity 

Resource 

Sharing 
Minimal 

Limited 

equipment 

sharing 

Data sharing 

protocols 

Open science 

frameworks 
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Table 4.2c.11 illustrates the marked evolution of research collaboration networks over the past 

century, showing how scientific teamwork has fundamentally transformed. Research has shifted 

from primarily individual or small-team efforts (1-2 people in early 1900s) to massive 

collaborative enterprises. Today's research teams often exceed 50 members, reflecting the 

increasing complexity of modern scientific problems that require diverse expertise. The most 

striking change is in global collaboration. What was once rare (5-10% in early 20th century) has 

become the dominant mode, with 70-80% of current research involving international partnerships. 

This reflects globalization, improved communication, and the recognition that complex challenges 

require worldwide expertise. Similarly, collaboration across different institutions has become 

standard practice (75-85% currently) versus the limited cross-institutional work of the early 1900s 

(10-20%). This breaks down traditional silos and enables access to specialized facilities and 

expertise. The evolution from letters and conferences to real-time global connectivity has been 

transformative. Digital platforms now enable instant collaboration across continents, making 

international partnerships practical and efficient. Resource sharing has evolved from minimal 

sharing to open science frameworks where data, tools, and findings are increasingly accessible to 

the global research community. This accelerates discovery and enables larger-scale collaborative 

efforts. This transformation reflects how science has become increasingly collaborative, 

international, and interconnected, enabling researchers to tackle more complex problems than ever 

before through coordinated global efforts. 
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Table 4.2c.12: Future Implications and Challenges 

Challenge Category Current Issue Impact 

Level 

Potential Solutions 

Recognition Limits 3-person Nobel limit vs large 

teams 

High New award categories 

Attribution 

Difficulty 

Identifying key contributors Medium Contribution 

frameworks 

Geographic Equity Underrepresentation of Global 

South 

High Capacity building 

programs 

Gender Balance Historical male dominance High Systemic bias 

addressing 

Interdisciplinary 

Work 

Category boundaries blur Medium Cross-category 

awards 

Time Lag Issues Fast-moving fields 

underrecognized 

Medium Accelerated 

evaluation 

Table 4.2c.12outlines five major challenges facing the Nobel Prize system and potential solutions. 

The most significant issues include the three-person limit that doesn't accommodate modern large-

scale scientific collaboration, difficulty in fairly attributing contributions within complex research 

teams, and substantial underrepresentation of scientists from the Global South and women 

recipients. Additionally, the traditional category boundaries struggle to recognize increasingly 

interdisciplinary research that crosses fields like Bioinformatics or Environmental science. The 

proposed solutions involve creating new award categories, developing better frameworks for 

evaluating contributions, implementing capacity-building programs for underrepresented regions, 

addressing systemic biases in selection processes, and establishing cross-category awards for 

interdisciplinary work - all aimed at modernizing the Nobel system to better reflect contemporary 

scientific collaboration and diversity. 
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4.2d: Geographic Scope: From National/Regional to Global Networks 

Geographic scope from national/regional to global networks is discussed below:  

20th Century: National/Regional Focus 21st Century: Global Collaboration 

Networks 

 Limited Geographic Reach: 

 Communication barriers: Letters, 

telegrams, limited phone access 

 Travel constraints: Expensive, 

time-consuming international travel 

 Funding limitations: National 

agencies funded domestic research 

 Language barriers: Limited 

English as universal scientific 

language 

 Typical Collaboration Patterns: 

 Same institution: 70-80% of 

collaborations 

 Same country: 15-20% of 

collaborations 

 International: 5-10% of 

collaborations  

 International Standard: 

 Digital connectivity: Real-time 

communication worldwide 

 Travel accessibility: Frequent 

international exchanges 

 Global funding: International grant 

programs 

 English universality: Common 

scientific language 

 Modern Geographic Distribution: 

 Same institution: 30-40% of 

collaborations 

 Same country: 30-40% of 

collaborations 

 International: 20-30% of 

collaborations 

 

Table 4.2d illustrates the dramatic transformation of scientific research collaboration from the 20th 

to 21st century. In the 20th century, research was constrained by communication barriers (letters, 

limited phone access), expensive international travel, national funding limitations, and language 

barriers, resulting in heavily localized collaboration patterns where 70-80% of partnerships 

occurred within the same institution, 15-20% within the same country, and only 5-10% 

internationally. The 21st century revolutionized this landscape through digital connectivity 

enabling real-time global communication, improved travel accessibility, international grant 

programs, and English as a universal scientific language. This transformation redistributed 

collaboration patterns more evenly: same-institution collaborations decreased to 30-40%, same-
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country collaborations increased to 30-40%, and international collaborations expanded 

dramatically to 20-30% - representing a three to six-fold increase that reflects how technology and 

globalization have made scientific research increasingly international, interconnected, and 

collaborative across borders. 

4.2e: Research Timeline: Accelerated Recognition to Extended Validation 

Research timeline in 20th and 21st century is described below: - 

20th Century: Faster Discovery-to-

Recognition 

21st Century: Extended Validation Periods 

 Rapid Validation Cycles: 

 Average Nobel lag: 10-15 years 

from discovery to prize 

 Simpler verification: Discoveries 

could be validated more quickly 

 Smaller scientific community: 

Fewer researchers to review and 

confirm findings 

 Less complex problems: Individual 

discoveries had clearer impact 

 

 Complex Verification Requirements: 

 Average Nobel lag doubled: Now 20-35 

years from discovery to recognition 

 Multi-step validation: Requires 

confirmation across multiple research 

groups 

 Interdisciplinary assessment: 

Evaluation across different fields takes 

longer 

 Application development: Time needed 

to demonstrate real-world impact 

 Reasons for Extended Timelines: 

1. Scientific Complexity: Modern 

discoveries involve intricate mechanisms 

requiring extensive validation 

2. Competitive Verification: Multiple 

independent confirmations needed 

3. Technology Development: Time 

required for new tools to validate 

discoveries 

4. Application Translation: Longer path 

from basic discovery to practical 

implementation. 



[144] 

 

Table 4.2e illustrates a significant shift in how scientific discoveries are validated and recognized 

between the 20th and 21st centuries, particularly as measured by Nobel Prize recognition timelines. 

In the 20th century, the scientific landscape favored rapid validation cycles, with discoveries 

typically receiving Nobel recognition within 10-15 years of their initial breakthrough. This faster 

pace was facilitated by several factors: scientific problems were often less complex and more 

straightforward, the global scientific community was smaller and more cohesive, making 

consensus easier to achieve, and verification processes were simpler since discoveries could be 

validated more directly. Additionally, the impact and applications of discoveries were often 

immediately apparent, allowing for quicker assessment of their significance. 

However, the 21st century has witnessed a remarkable transformation in this pattern, with the 

average Nobel lag period doubling to 20-35 years from discovery to recognition. This extended 

timeline reflects the increasingly complex nature of modern scientific research, where discoveries 

involve intricate mechanisms requiring extensive validation across multiple research groups and 

methodologies. The modern scientific environment demands interdisciplinary assessment since 

breakthroughs often span multiple fields, requiring broader expert evaluation and consensus. Four 

key factors drive these extended timelines: the inherent complexity of modern scientific questions, 

the competitive global research environment that necessitates multiple independent confirmations, 

the need for technology development to create new tools for proper validation, and the longer path 

from basic discovery to practical implementation that demonstrates real-world relevance. 

This evolution represents more than just a procedural change; it reflects the fundamental 

transformation of science itself from an era of relatively straightforward discoveries with clear 

applications to one of highly specialized, complex research requiring extensive validation. The 

extended timelines also suggest that modern scientific breakthroughs are being held to 
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significantly higher standards of proof and practical demonstration before receiving the scientific 

community's highest recognition. This shift indicates the maturation of many scientific fields, 

where the most obvious discoveries have already been made, leaving researchers to tackle 

increasingly challenging questions that naturally require longer investigation periods to fully 

understand and validate. 

4.3 Evolution of Interdisciplinary Collaboration in Nobel Laureates' 

Publications: A Career-Trajectory Analysis of Cross-Disciplinary, Inter-

Institutional, and International Co-Authorship Patterns 

Research on Nobel laureates in Science domain reveals a significant evolution in interdisciplinary 

research trends over the past 120 years, with 49.5% of the laureates of Nobel prize in Physiology 

or Medicine having multidisciplinary educational background and 69% of their undergraduate 

majors not directly in Medicine, indicating that breakthrough discoveries increasingly emerge 

from researchers with diverse educational foundations. The temporal evolution shows that Nobel-

winning research presents a trend of a greater degree of knowledge interconnection with 

interdisciplinary integration accelerating particularly from the 2000s onward. This trend is 

exemplified by cases like Shechtman's 1984 paper on quasicrystals, rewarded with the Nobel Prize 

in Chemistry in 2011, which had a largely interdisciplinary impact, being cited significantly by 

papers from Physics, Engineering and its field of award, Chemistry demonstrating how certain 

discoveries transcend their original disciplinary boundaries. The assessment of cross-disciplinary 

integration has evolved from traditional citation counts and publication venue categorization to 

sophisticated modern approaches including diversity measures, network analysis, and knowledge 

integration indices. However, this growing interdisciplinarity creates institutional tensions, as 

despite the growing interdisciplinarity of research, the Nobel Prize consolidates the traditional 

disciplinary categorization of science, while simultaneously, the average time between publishing 

the work and receiving one of the science prizes has nearly doubled in the past 60 years, with 
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chemistry now having the longest 'Nobel lag' - an average of 30 years over the past decade, 

potentially reflecting the increasing complexity of interdisciplinary research and the time needed 

for cross-disciplinary impact to be fully recognized and validated across multiple fields. 

4.3.1 Jaccard Index Analysis for Nobel Prize Interdisciplinarity (1901- 2024) 

The ‘Jaccard index’ measures the similarity between finite non-empty sample sets and is defined 

as the size of the intersection divided by the size of the union of the sample sets: 

J (A, B) = |A ∩ B| / |A ∪ B| 

Where: 

 A = Set of disciplinary keywords/topics for Prize A 

 B = Set of disciplinary keywords/topics for comparison (reference set or another prize) 

 |A ∩ B| = Number of common disciplines between sets 

 |A ∪ B| = Total number of unique disciplines across both sets 

 Range: 0 ≤ J (A, B) ≤ 1 

For Nobel Laureates' Interdisciplinary Research Domains Analysis, two sets (Set A and Set B) 

have been defined.  



[1
4
7
] 

 

T
a
b

le
 4

.3
.1

a
 S

et
 A

: 
2
0
th

 C
en

tu
ry

 N
o
b

el
 L

a
u

re
a

te
s 

(1
9
0
1

-2
0
0
0

) 
- 

In
te

rd
is

ci
p

li
n

a
ry

 R
es

ea
rc

h
 D

o
m

a
in

s 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 F

ie
ld

 
S

ec
o

n
d

a
ry

 F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 

(Y
ea

r)
 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-0

1
 

P
h

y
si

c
s 

M
ed

ic
in

e
 

M
ed

ic
al

 P
h

y
si

c
s 

R
ö

n
tg

en
 (

1
9

0
1

) 
D

is
co

v
er

y
 o

f 
X

-r
a
y
s 

E
le

ct
ro

m
a
g

n
et

ic
 

ra
d

ia
ti

o
n
 p

en
et

ra
ti

n
g
 

m
at

te
r 

R
ev

o
lu

ti
o

n
ar

y
 

m
ed

ic
al

 

d
ia

g
n
o

st
ic

s 

B
o

n
e 

fr
ac

tu
re

 

d
et

ec
ti

o
n
, 

in
te

rn
al

 

o
rg

an
 i

m
ag

in
g
, 

su
rg

er
y
 

p
la

n
n
in

g
 

ID
-0

2
 

C
h
e
m

is
tr

y
 

B
io

lo
g

y
 

B
io

ch
e
m

is
tr

y
 

F
is

c
h
er

 (
1

9
0

2
) 

P
ro

te
in

 a
n
d

 

ca
rb

o
h
y
d

ra
te

 

sy
n
th

es
is

 

B
io

lo
g
ic

al
 

m
ac

ro
m

o
le

c
u
le

 s
tr

u
ct

u
re

 

P
h
ar

m
ac

eu
ti

ca
l 

ch
e
m

is
tr

y
 b

ir
th

 

S
y
n
th

et
ic

 d
ru

g
 

d
ev

el
o

p
m

en
t,

 

n
u
tr

it
io

n
al

 

su
p

p
le

m
e
n
ts

, 
fo

o
d

 

ch
e
m

is
tr

y
 

ID
-0

3
 

P
h

y
si

c
s 

C
h
e
m

is
tr

y
 

R
ad

io
ac

ti
v
it

y
 

B
ec

q
u
er

el
 

(1
9

0
3

),
 C

u
ri

e 
P

. 

&
 M

. 
(1

9
0

3
) 

N
at

u
ra

l 

ra
d

io
ac

ti
v
it

y
 

d
is

co
v
er

y
 

A
to

m
ic

 s
tr

u
ct

u
re

 a
n
d

 

n
u
cl

ea
r 

p
h
e
n
o

m
en

a
 

F
o

u
n
d

at
io

n
 o

f 

n
u
cl

ea
r 

sc
ie

n
ce

 

M
ed

ic
al

 r
ad

io
th

er
ap

y
, 

lu
m

in
o

u
s 

p
ai

n
ts

, 

sc
ie

n
ti

fi
c 

in
st

ru
m

en
ta

ti
o

n
 

ID
-0

4
 

C
h
e
m

is
tr

y
 

P
h

y
si

c
s 

P
h

y
si

ca
l 

C
h
e
m

is
tr

y
 

A
rr

h
e
n
iu

s 

(1
9

0
3

) 

E
le

ct
ro

ly
ti

c 

d
is

so
ci

at
io

n
 t

h
eo

ry
 

Io
n
ic

 b
eh

av
io

r 
in

 

so
lu

ti
o

n
s 

In
d

u
st

ri
al

 

el
ec

tr
o

ch
e
m

is
tr

y
 

B
at

te
ry

 t
ec

h
n
o

lo
g

y
, 

el
ec

tr
o

p
la

ti
n
g
, 

ch
e
m

ic
al

 

m
an

u
fa

ct
u
ri

n
g

 

ID
-0

5
 

M
ed

ic
in

e
 

B
io

lo
g

y
 

C
el

lu
la

r 
B

io
lo

g
y

 
G

o
lg

i 
&

C
aj

al
 

(1
9

0
6

) 

N
er

v
o

u
s 

sy
st

e
m

 

st
ru

ct
u
re

 

C
el

lu
la

r 
o

rg
an

iz
at

io
n
 

p
ri

n
ci

p
le

s 

N
eu

ro
sc

ie
n
ce

 

fo
u

n
d

at
io

n
 

N
eu

ro
lo

g
ic

al
 d

is
ea

se
 

u
n
d

er
st

a
n
d

in
g
, 

b
ra

in
 

an
at

o
m

y
 m

ap
p

in
g

 



[1
4
8
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 F

ie
ld

 
S

ec
o

n
d

a
ry

 F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 

(Y
ea

r)
 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-0

6
 

C
h
e
m

is
tr

y
 

B
io

lo
g

y
 

F
er

m
e
n
ta

ti
o

n
 

C
h
e
m

is
tr

y
 

B
u
ch

n
er

 (
1

9
0

7
) 

C
el

l-
fr

ee
 

fe
rm

e
n
ta

ti
o

n
 

E
n
z
y
m

at
ic

 b
io

ch
e
m

ic
al

 

p
ro

ce
ss

es
 

B
io

te
ch

n
o

lo
g

y
 

p
re

cu
rs

o
r 

A
lc

o
h
o

l 
p

ro
d

u
ct

io
n
, 

fo
o

d
 p

re
se

rv
at

io
n
, 

in
d

u
st

ri
al

 e
n
z
y

m
es

 

ID
-0

7
 

M
ed

ic
in

e
 

C
h
e
m

is
tr

y
 

Im
m

u
n
o

ch
e
m

is
tr

y
 E

h
rl

ic
h
 (

1
9

0
8

) 
S

id
e-

c
h
ai

n
 t

h
eo

ry
 o

f 

im
m

u
n
it

y
 

A
n
ti

b
o

d
y
-a

n
ti

g
e
n
 

in
te

ra
ct

io
n

s 

C
h
e
m

o
th

er
ap

y
 

co
n
ce

p
t 

T
ar

g
et

ed
 d

ru
g
 t

h
er

ap
y
, 

v
ac

ci
n
e 

d
e
v
el

o
p

m
e
n
t,

 

an
ti

m
ic

ro
b

ia
l 

ag
en

ts
 

ID
-0

8
 

P
h

y
si

c
s 

E
n
g
in

ee
ri

n
g

 
W

ir
el

es
s 

T
ec

h
n
o

lo
g

y
 

M
ar

co
n
i 

(1
9

0
9
) 

W
ir

el
es

s 

T
el

eg
ra

p
h
y
 

E
le

ct
ro

m
a
g

n
et

ic
 w

a
v
e 

p
ro

p
ag

at
io

n
 

G
lo

b
al

 

co
m

m
u

n
ic

at
io

n
 

fo
u

n
d

at
io

n
 

M
ar

it
im

e 
sa

fe
ty

, 

m
il

it
ar

y
 

co
m

m
u

n
ic

at
io

n
s,

 n
e
w

s 

tr
an

sm
is

si
o

n
 

ID
-0

9
 

C
h
e
m

is
tr

y
 

M
ed

ic
in

e
 

P
h
ar

m
ac

o
lo

g
y

 
K

o
ch

er
 (

1
9

0
9
) 

T
h
y
ro

id
 g

la
n
d

 

p
h

y
si

o
lo

g
y

 

H
o

rm
o

n
al

 r
eg

u
la

ti
o

n
 

m
ec

h
a
n
is

m
s 

E
n
d

o
cr

in
e 

su
rg

er
y
 

ad
v
an

ce
m

en
t 

T
h
y
ro

id
 d

is
ea

se
 

tr
ea

tm
e
n
t,

 m
et

ab
o

li
c 

d
is

o
rd

er
 t

h
er

ap
y

 

ID
-1

0
 

 

P
h

y
si

c
s 

M
ed

ic
in

e
 

R
ad

ia
ti

o
n
 

M
ed

ic
in

e
 

C
u
ri

e 
M

. 
(1

9
1

1
) 

R
ad

iu
m

 a
n
d

 

p
o

lo
n
iu

m
 i

so
la

ti
o

n
 

R
ad

io
ac

ti
v
e 

el
e
m

en
t 

p
ro

p
er

ti
es

 

R
ad

ia
ti

o
n
 t

h
er

ap
y
 

d
ev

el
o

p
m

en
t 

C
an

ce
r 

tr
ea

tm
en

t,
 

m
ed

ic
al

 i
so

to
p

es
, 

st
er

il
iz

at
io

n
 t

ec
h

n
iq

u
e
s 

ID
-1

1
 

M
ed

ic
in

e
 

P
h

y
si

c
s 

O
p

ti
ca

l 
M

ed
ic

in
e
 

G
u
ll

st
ra

n
d

 

(1
9

1
1

) 

E
y
e 

o
p

ti
cs

 a
n
d

 

as
ti

g
m

at
is

m
 

L
ig

h
t 

re
fr

ac
ti

o
n
 i

n
 

b
io

lo
g
ic

al
 s

y
st

e
m

s 

O
p

h
th

al
m

o
lo

g
y
 

ad
v
an

ce
m

en
t 

V
is

io
n
 c

o
rr

ec
ti

o
n
, 

e
y
e 

su
rg

er
y
, 

o
p

ti
ca

l 

in
st

ru
m

en
ts

 

ID
-1

2
 

P
h

y
si

c
s 

C
h
e
m

is
tr

y
 

C
ry

st
al

lo
g
ra

p
h

y
 

B
ra

g
g
 W

.H
. 

&
 

W
.L

. 
(1

9
1

5
) 

X
-r

a
y
 

cr
y
st

al
lo

g
ra

p
h

y
 

A
to

m
ic

 s
tr

u
ct

u
re

 

d
et

er
m

in
at

io
n

 

M
at

er
ia

ls
 s

ci
e
n
ce

 

fo
u

n
d

at
io

n
 

M
in

er
al

 a
n
al

y
si

s,
 

m
et

al
 a

ll
o

y
 

d
ev

el
o

p
m

en
t,

 



[1
4
9
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 F

ie
ld

 
S

ec
o

n
d

a
ry

 F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 

(Y
ea

r)
 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

p
h
ar

m
ac

e
u
ti

ca
l 

p
o

ly
m

o
rp

h
s 

ID
-1

3
 

C
h
e
m

is
tr

y
 

M
ed

ic
in

e
 

P
at

h
o

lo
g
ic

al
 

C
h
e
m

is
tr

y
 

W
il

ls
tä

tt
er

 

(1
9

1
5

) 

C
h
lo

ro
p

h
y
ll

 a
n
d

 

p
la

n
t 

p
ig

m
en

ts
 

B
io

lo
g
ic

al
 m

o
le

cu
le

 

st
ru

ct
u
re

 

B
io

ch
e
m

ic
al

 

an
al

y
si

s 
m

et
h
o

d
s 

P
la

n
t 

p
h

y
si

o
lo

g
y
, 

p
h
o

to
sy

n
th

e
si

s 

re
se

ar
ch

, 
ag

ri
cu

lt
u
ra

l 

ch
e
m

is
tr

y
 

ID
-1

4
 

C
h
e
m

is
tr

y
 

E
n
g
in

ee
ri

n
g

 
In

d
u
st

ri
al

 

C
h
e
m

is
tr

y
 

H
ab

er
 (

1
9
1

8
) 

A
m

m
o

n
ia

 s
y
n
th

es
is

 
H

ig
h
-p

re
ss

u
re

 c
h
e
m

ic
al

 

re
ac

ti
o

n
s 

C
h
e
m

ic
al

 

in
d

u
st

ry
 

tr
an

sf
o

rm
at

io
n

 

F
er

ti
li

ze
r 

p
ro

d
u
ct

io
n
, 

ex
p

lo
si

v
e
s 

m
an

u
fa

ct
u
ri

n
g
, 

sy
n
th

et
ic

 m
at

er
ia

ls
 

ID
-1

5
 

C
h
e
m

is
tr

y
 

P
h

y
si

c
s 

 

T
h
er

m
o

ch
e
m

is
tr

y
 

N
er

n
st

 (
1

9
2

0
) 

T
h
ir

d
 l

aw
 o

f 

th
er

m
o

d
y
n
a
m

ic
s 

H
ea

t 
ca

p
ac

it
y
 a

n
d

 

en
tr

o
p

y
 

C
h
e
m

ic
al

 p
ro

ce
ss

 

o
p

ti
m

iz
at

io
n

 

In
d

u
st

ri
al

 r
ea

ct
io

n
 

d
es

ig
n
, 

re
fr

ig
er

at
io

n
 

te
ch

n
o

lo
g

y
, 

m
et

al
lu

rg
y

 

ID
-1

6
 

C
h
e
m

is
tr

y
 

M
ed

ic
in

e
 

E
n
d

o
cr

in
o

lo
g

y
 

B
an

ti
n

g
 &

 

M
ac

le
o

d
 (

1
9

2
3

) 

In
su

li
n
 d

is
co

v
er

y
 

an
d

 i
so

la
ti

o
n

 

H
o

rm
o

n
al

 r
eg

u
la

ti
o

n
 

m
ec

h
a
n
is

m
s 

D
ia

b
et

es
 

tr
ea

tm
e
n
t 

re
v
o

lu
ti

o
n

 

H
o

rm
o

n
e 

th
er

ap
y
, 

m
et

ab
o

li
c 

d
is

o
rd

er
 

tr
ea

tm
e
n
t,

 

p
h
ar

m
ac

e
u
ti

ca
l 

in
d

u
st

ry
 

ID
-1

7
 

M
ed

ic
in

e
 

P
h

y
si

c
s 

P
h

y
si

o
lo

g
ic

al
 

P
h

y
si

c
s 

E
in

th
o

v
e
n
 

(1
9

2
4

) 
 

E
le

ct
ro

ca
rd

io
g
ra

p
h
y
 

d
ev

el
o

p
m

en
t 

E
le

ct
ri

ca
l 

ac
ti

v
it

y
 i

n
 

b
io

lo
g
ic

al
 s

y
st

e
m

s 

C
ar

d
ia

c 

d
ia

g
n
o

st
ic

s 

re
v
o

lu
ti

o
n

 

H
ea

rt
 d

is
ea

se
 

d
et

ec
ti

o
n
, 

ar
rh

y
th

m
ia

 

m
o

n
it

o
ri

n
g
, 

su
rg

ic
al

 

g
u
id

a
n
ce

 



[1
5
0
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 F

ie
ld

 
S

ec
o

n
d

a
ry

 F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 

(Y
ea

r)
 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-1

8
 

M
ed

ic
in

e
 

C
h
e
m

is
tr

y
 

N
u
tr

it
io

n
al

 

C
h
e
m

is
tr

y
 

H
o

p
k
in

s 
(1

9
2

9
) 

 
V

it
a
m

in
 d

is
co

v
er

y
 

co
n
ce

p
t 

E
ss

en
ti

al
 n

u
tr

ie
n
ts

 i
n
 

m
et

ab
o

li
sm

 

N
u
tr

it
io

n
al

 

sc
ie

n
ce

 

e
m

er
g
e
n
ce

 

D
ie

ta
ry

 s
u
p

p
le

m
e
n
t 

in
d

u
st

ry
, 

fo
o

d
 

fo
rt

if
ic

a
ti

o
n
, 

d
ef

ic
ie

n
c
y
 d

is
ea

se
 

p
re

v
en

ti
o

n
 

ID
-1

9
 

C
h
e
m

is
tr

y
 

B
io

lo
g

y
 

H
e
m

at
o

lo
g

y
 

L
a
n
d

st
ei

n
er

 

(1
9

3
0

) 

B
lo

o
d

 g
ro

u
p

 

d
is

co
v
er

y
 

Im
m

u
n
o

lo
g
ic

al
 

co
m

p
at

ib
il

it
y
 

B
lo

o
d

 t
ra

n
sf

u
si

o
n
 

sa
fe

ty
 

T
ra

n
sf

u
si

o
n
 m

ed
ic

in
e,

 

o
rg

an
 t

ra
n

sp
la

n
ta

ti
o

n
, 

fo
re

n
si

c 
sc

ie
n
ce

 

ID
-2

0
 

P
h

y
si

c
s 

C
h
e
m

is
tr

y
 

S
p

ec
tr

o
sc

o
p

y
 

R
a
m

a
n
 (

1
9

3
0

) 
R

a
m

a
n
 s

ca
tt

er
in

g
 

ef
fe

c
t 

L
ig

h
t-

m
at

te
r 

in
te

ra
ct

io
n

s 
A

n
al

y
ti

ca
l 

ch
e
m

is
tr

y
 

re
v
o

lu
ti

o
n

 

M
o

le
cu

la
r 

id
en

ti
fi

ca
ti

o
n
, 

q
u
al

it
y
 

co
n
tr

o
l,

 

p
h
ar

m
ac

e
u
ti

ca
l 

an
al

y
si

s 

ID
-2

1
 

C
h
e
m

is
tr

y
 

E
n
g
in

ee
ri

n
g

 
P

et
ro

ch
em

is
tr

y
 

B
er

g
iu

s 
(1

9
3

1
) 

C
o

al
 h

y
d

ro
g
e
n
at

io
n

 
S

y
n
th

et
ic

 f
u
el

 p
ro

d
u
ct

io
n

 C
h
e
m

ic
al

 

in
d

u
st

ry
 

ex
p

an
si

o
n

 

S
y
n
th

et
ic

 g
a
so

li
n
e,

 

p
la

st
ic

s 
p

re
cu

rs
o

rs
, 

in
d

u
st

ri
al

 c
h
e
m

ic
al

s 

ID
-2

2
 

C
h
e
m

is
tr

y
 

E
n
g
in

ee
ri

n
g

 
C

h
e
m

ic
al

 

E
n
g
in

ee
ri

n
g

 

C
ar

l 
B

o
sc

h
 

(C
h
e
m

is
tr

y
 

1
9

3
1
),

 F
ri

tz
 

H
a

b
er

 

(C
h

em
is

tr
y 

1
9

1
8

) 

In
d

u
st

ri
al

 c
at

a
ly

si
s 

an
d

 h
ig

h
-p

re
ss

u
re

 

ch
e
m

is
tr

y
 

L
ar

g
e
-s

ca
le

 c
h
e
m

ic
al

 

p
ro

ce
ss

 o
p

ti
m

iz
a
ti

o
n

 

In
d

u
st

ri
al

 

a
m

m
o

n
ia

 

sy
n
th

es
is

 

F
er

ti
li

ze
r 

p
ro

d
u
ct

io
n
, 

ch
e
m

ic
al

 

m
an

u
fa

ct
u
ri

n
g

 



[1
5
1
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 F

ie
ld

 
S

ec
o

n
d

a
ry

 F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 

(Y
ea

r)
 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-2

3
 

C
h
e
m

is
tr

y
 

P
h

y
si

c
s 

T
h
er

m
o

d
y
n
a
m

ic
s 

L
a
n
g

m
u

ir
 (

1
9

3
2

) 
C

h
e
m

ic
al

 

th
er

m
o

d
y
n
a
m

ic
s 

M
o

le
cu

la
r 

in
te

ra
ct

io
n
s 

In
d

u
st

ri
al

 p
ro

ce
ss

 

o
p

ti
m

iz
at

io
n

 

C
at

al
y
si

s,
 s

u
rf

ac
e 

ch
e
m

is
tr

y
, 

m
at

er
ia

ls
 

p
ro

ce
ss

in
g

 

ID
-2

4
 

M
ed

ic
in

e
 

P
h

y
si

c
s 

N
eu

ro
p

h
y
si

o
lo

g
y

 
A

d
ri

an
 &

 

S
h
er

ri
n

g
to

n
 

(1
9

3
2

) 

N
er

v
e 

im
p

u
ls

e 

m
ec

h
a
n
is

m
s 

E
le

ct
ri

ca
l 

ac
ti

v
it

y
 i

n
 

n
eu

ro
n

s 

N
eu

ro
sc

ie
n
ce

 

fo
u

n
d

at
io

n
 

N
eu

ro
lo

g
ic

al
 d

is
o

rd
er

 

tr
ea

tm
e
n
t,

 b
ra

in
 

st
im

u
la

ti
o

n
 d

ev
ic

e
s 

ID
-2

5
 

P
h

y
si

c
s 

C
h
e
m

is
tr

y
 

Q
u
a
n
tu

m
 

C
h
e
m

is
tr

y
 

H
ei

se
n
b

er
g
 

(1
9

3
2

),
 

S
ch

rö
d

in
g
er

 

(1
9

3
3

) 

Q
u
a
n
tu

m
 m

ec
h
a
n
ic

s 

p
ri

n
ci

p
le

s 

A
to

m
ic

 a
n
d

 m
o

le
cu

la
r 

b
eh

av
io

r 

C
h
e
m

ic
al

 

b
o

n
d

in
g
 t

h
eo

ry
 

C
at

al
y
si

s 
d

es
ig

n
, 

m
at

er
ia

ls
 s

ci
e
n
ce

, 

p
h
ar

m
ac

e
u
ti

ca
l 

ch
e
m

is
tr

y
 

ID
-2

6
 

M
ed

ic
in

e
 

B
io

lo
g

y
 

G
en

et
ic

s 
M

o
rg

an
 (

1
9

3
3

) 
C

h
ro

m
o

so
m

al
 

th
eo

ry
 o

f 

in
h
er

it
an

ce
 

H
er

ed
it

y
 m

ec
h
a
n
is

m
s 

A
g
ri

cu
lt

u
ra

l 

g
en

et
ic

s 

C
ro

p
 i

m
p

ro
v
e
m

e
n
t,

 

an
im

al
 b

re
ed

in
g
, 

g
en

et
ic

 c
o

u
n

se
li

n
g

 

ID
-2

7
 

P
h

y
si

c
s 

E
n
g
in

ee
ri

n
g

 
N

u
cl

ea
r 

P
h

y
si

cs
 

C
h
ad

w
ic

k
 

(1
9

3
5

) 

N
eu

tr
o

n
 d

is
co

v
er

y
 

A
to

m
ic

 n
u
cl

e
u
s 

st
ru

ct
u
re

 
N

u
cl

ea
r 

te
ch

n
o

lo
g

y
 

fo
u

n
d

at
io

n
 

N
u
cl

ea
r 

re
ac

to
rs

, 

m
ed

ic
al

 i
so

to
p

es
, 

at
o

m
ic

 e
n
er

g
y
 

ID
-2

8
 

P
h

y
si

c
s 

A
st

ro
n
o

m
y

 
C

o
sm

ic
 P

h
y
si

cs
 

A
n
d

er
so

n
 (

1
9

3
6

) 
P

o
si

tr
o

n
 d

is
co

v
er

y
 

A
n
ti

m
at

te
r 

a
n
d

 c
o

sm
ic

 

ra
y
s 

P
ar

ti
cl

e 
p

h
y
si

cs
 

fo
u

n
d

at
io

n
 

P
E

T
 s

ca
n
n
in

g
, 

p
ar

ti
cl

e 

ac
ce

le
ra

to
rs

, 
sp

ac
e 

ra
d

ia
ti

o
n
 s

tu
d

ie
s 

ID
-2

9
 

C
h
e
m

is
tr

y
 

M
ed

ic
in

e
 

N
u
tr

it
io

n
al

 

B
io

ch
e
m

is
tr

y
 

S
ze

n
t-

G
y
ö

rg
y
i 

(1
9

3
7

) 

V
it

a
m

in
 C

 i
so

la
ti

o
n
 

an
d

 f
u
n
ct

io
n

 

C
el

lu
la

r 
re

sp
ir

at
io

n
 

p
ro

ce
ss

es
 

N
u
tr

it
io

n
al

 

th
er

ap
y
 

S
cu

rv
y
 p

re
v
e
n
ti

o
n
, 

an
ti

o
x
id

a
n
t 

th
er

ap
y
, 

m
et

ab
o

li
c 

m
ed

ic
in

e
 



[1
5
2
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 F

ie
ld

 
S

ec
o

n
d

a
ry

 F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 

(Y
ea

r)
 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-3

0
 

C
h
e
m

is
tr

y
 

M
ed

ic
in

e
 

C
h
e
m

o
th

er
ap

y
 

D
o

m
ag

k
 (

1
9

3
9

) 
S

u
lf

o
n
a
m

id
e 

an
ti

b
ac

te
ri

al
 d

ru
g

s 

C
h
e
m

ic
al

 a
n
ti

m
ic

ro
b

ia
l 

ag
en

ts
 

In
fe

ct
io

u
s 

d
is

ea
se

 

tr
ea

tm
e
n
t 

A
n
ti

b
io

ti
c 

d
ev

el
o

p
m

en
t,

 s
u
rg

ic
al

 

in
fe

ct
io

n
 p

re
v
e
n
ti

o
n
, 

p
u
b

li
c 

h
ea

lt
h

 

ID
-3

1
 

P
h

y
si

c
s 

M
ed

ic
in

e
 

R
ad

ia
ti

o
n
 

B
io

lo
g

y
 

M
u
ll

er
 (

1
9

4
6

) 
X

-r
a
y
 m

u
ta

g
e
n
e
si

s 
R

ad
ia

ti
o

n
 e

ff
ec

ts
 o

n
 

o
rg

an
is

m
s 

G
en

et
ic

 r
es

ea
rc

h
 

to
o

ls
 

C
an

ce
r 

ra
d

io
th

er
ap

y
, 

st
er

il
iz

at
io

n
, 

m
u

ta
ti

o
n
 

st
u
d

ie
s 

ID
-3

2
 

C
h
e
m

is
tr

y
 

B
io

lo
g

y
 

E
n
z
y
m

e 

C
h
e
m

is
tr

y
 

S
u

m
n

er
 (

1
9

4
6
) 

 
E

n
z
y
m

e 

cr
y
st

al
li

za
ti

o
n

 

P
ro

te
in

 c
at

al
y
si

s 

m
ec

h
a
n
is

m
s 

B
io

te
ch

n
o

lo
g

y
 

p
re

cu
rs

o
r 

In
d

u
st

ri
al

 e
n
z
y
m

e
s,

 

fo
o

d
 p

ro
ce

ss
in

g
, 

m
ed

ic
al

 d
ia

g
n
o

st
ic

s 

ID
-3

3
 

C
h
e
m

is
tr

y
 

B
io

lo
g

y
 

E
n
z
y
m

o
lo

g
y

 
W

en
d

el
l 

S
ta

n
le

y
 

(C
h
e
m

is
tr

y
 

1
9

4
6
) 

V
ir

u
s 

cr
y
st

al
li

za
ti

o
n
 

an
d

 p
u
ri

fi
ca

ti
o

n
 

C
h
e
m

ic
al

 n
at

u
re

 o
f 

v
ir

u
se

s 

P
ro

te
in

 

p
u
ri

fi
ca

ti
o

n
 

m
et

h
o

d
s 

V
ac

ci
n
e 

d
ev

el
o

p
m

e
n
t,

 

v
ir

u
s 

re
se

ar
ch

 

ID
-3

4
 

C
h
e
m

is
tr

y
 

M
at

er
ia

ls
 S

ci
e
n
ce

 
S

o
li

d
 S

ta
te

 

C
h
e
m

is
tr

y
 

P
er

cy
 B

ri
d

g
m

a
n
 

(P
h
y
si

cs
 1

9
4

6
) 

H
ig

h
-p

re
ss

u
re

 

p
h

y
si

cs
 a

n
d

 

ch
e
m

is
tr

y
 

M
at

er
ia

l 
p

ro
p

er
ti

es
 u

n
d

er
 

ex
tr

e
m

e 
co

n
d

it
io

n
s 

H
ig

h
-p

re
ss

u
re

 

sy
n
th

es
is

 

te
ch

n
iq

u
es

 

In
d

u
st

ri
al

 d
ia

m
o

n
d

 

p
ro

d
u
ct

io
n
, 

ad
v
an

ce
d

 

m
at

er
ia

ls
 

ID
-3

5
 

C
h
e
m

is
tr

y
 

P
h

y
si

c
s 

P
h

y
si

ca
l 

C
h
e
m

is
tr

y
 

W
il

li
a
m

 G
ia

u
q

u
e 

(C
h
e
m

is
tr

y
 

1
9

4
9
) 

L
o

w
-t

e
m

p
er

at
u
re

 

th
er

m
o

d
y
n
a
m

ic
s 

T
h
er

m
o

d
y
n
a
m

ic
 

p
ro

p
er

ti
es

 a
t 

ex
tr

em
e 

co
n
d

it
io

n
s 

C
ry

o
g
e
n
ic

 

te
ch

n
o

lo
g

y
 

d
ev

el
o

p
m

en
t 

S
u
p

er
co

n
d

u
ct

iv
it

y
 

re
se

ar
ch

, 
g
as

 

li
q

u
ef

ac
ti

o
n

 

ID
-3

6
 

P
h

y
si

c
s 

E
n
g
in

ee
ri

n
g

 
N

u
cl

ea
r 

T
ec

h
n
o

lo
g

y
 

E
n
ri

co
 F

er
m

i 

(P
h
y
si

cs
 1

9
3

8
),

 

G
le

n
n
 S

ea
b

o
rg

 

N
u
cl

ea
r 

fi
ss

io
n
 

co
n
tr

o
l 

an
d

 

tr
an

su
ra

n
iu

m
 

el
e
m

e
n
ts

 

C
o

n
tr

o
ll

ed
 n

u
cl

ea
r 

re
ac

ti
o

n
s 

an
d

 a
rt

if
ic

ia
l 

el
e
m

e
n
t 

sy
n

th
e
si

s 

N
u
cl

ea
r 

re
ac

to
rs

, 

ra
d

io
is

o
to

p
e 

p
ro

d
u
ct

io
n

 

N
u
cl

ea
r 

m
ed

ic
in

e,
 

p
o

w
er

 g
en

er
at

io
n
, 

w
ea

p
o

n
s 



[1
5
3
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 F

ie
ld

 
S

ec
o

n
d

a
ry

 F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 

(Y
ea

r)
 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

(C
h
e
m

is
tr

y
 

1
9

5
1
) 

ID
-3

7
 

P
h

y
si

c
s 

M
ed

ic
in

e
 

M
ed

ic
al

 P
h

y
si

c
s 

F
el

ix
 B

lo
ch

 

(P
h
y
si

cs
 1

9
5

2
),

 

E
d

w
ar

d
 P

u
rc

el
l 

(P
h
y
si

cs
 1

9
5

2
) 

N
u
cl

ea
r 

m
a
g

n
et

ic
 

re
so

n
an

ce
 

M
ag

n
e
ti

c 
p

ro
p

er
ti

es
 o

f 

at
o

m
ic

 n
u
cl

ei
 

N
M

R
 

sp
ec

tr
o

sc
o

p
y
 

d
ev

el
o

p
m

en
t 

M
ed

ic
al

 i
m

a
g
in

g
 

(M
R

I)
, 

m
o

le
c
u
la

r 

st
ru

ct
u
re

 a
n
al

y
si

s 

ID
-3

8
 

C
h
e
m

is
tr

y
 

M
ed

ic
in

e
 

B
io

ch
e
m

is
tr

y
 

F
ri

tz
 L

ip
m

an
n
 

(M
ed

ic
in

e 

1
9

5
3
),

 H
an

s 

K
re

b
s 

(M
ed

ic
in

e 

1
9

5
3
) 

C
el

lu
la

r 
en

er
g

y
 

m
et

ab
o

li
sm

 a
n
d

 

co
en

z
y
m

e 
A

 

C
h
e
m

ic
al

 m
ec

h
an

is
m

s 
o

f 

li
fe

 p
ro

ce
ss

es
 

M
et

ab
o

li
c 

p
at

h
w

a
y
 a

n
al

y
si

s 

T
re

at
m

en
t 

o
f 

m
et

ab
o

li
c 

d
is

o
rd

er
s,

 

n
u
tr

it
io

n
 s

ci
e
n
ce

 

ID
-3

9
 

P
h

y
si

c
s 

C
h
e
m

is
tr

y
 

Q
u
a
n
tu

m
 

C
h
e
m

is
tr

y
 

L
in

u
s 

P
au

li
n
g
 

(C
h
e
m

is
tr

y
 

1
9

5
4
) 

Q
u
a
n
tu

m
 

m
ec

h
a
n
ic

al
 

d
es

cr
ip

ti
o

n
 o

f 

ch
e
m

ic
al

 b
o

n
d

in
g

 

M
o

le
cu

la
r 

st
ru

ct
u
re

 

p
re

d
ic

ti
o

n
 u

si
n
g
 w

a
v
e 

m
ec

h
a
n
ic

s 

F
o

u
n
d

at
io

n
 f

o
r 

co
m

p
u
ta

ti
o

n
al

 

ch
e
m

is
tr

y
 

D
ru

g
 d

es
ig

n
, 

m
at

er
ia

ls
 

sc
ie

n
ce

, 
ca

ta
ly

si
s 

ID
-4

0
 

M
ed

ic
in

e
 

C
h
e
m

is
tr

y
 

P
h
ar

m
ac

o
lo

g
y

 
D

an
ie

l 
B

o
v
et

 

(M
ed

ic
in

e 
1

9
5

7
) 

A
n
ti

h
is

ta
m

in
e
s 

an
d

 

m
u

sc
le

 r
el

ax
a
n
ts

 

C
h
e
m

ic
al

 b
as

is
 o

f 
d

ru
g
 

ac
ti

o
n

 

S
y
n
th

et
ic

 d
ru

g
 

d
ev

el
o

p
m

en
t 

A
ll

er
g

y
 t

re
at

m
e
n
t,

 

an
es

th
es

ia
 

ID
-4

1
 

B
io

lo
g

y
 

C
h
e
m

is
tr

y
 

M
o

le
cu

la
r 

B
io

lo
g

y
 

F
re

d
er

ic
k
 S

an
g
er

 

(C
h
e
m

is
tr

y
 

1
9

5
8
) 

P
ro

te
in

 s
eq

u
en

ci
n
g
 

m
et

h
o

d
s 

C
h
e
m

ic
al

 a
n
al

y
si

s 
o

f 

b
io

lo
g
ic

al
 

m
ac

ro
m

o
le

c
u
le

s 

A
u
to

m
a
te

d
 

se
q

u
en

c
in

g
 

te
ch

n
iq

u
es

 

In
su

li
n
 p

ro
d

u
ct

io
n
, 

p
ro

te
in

 t
h
er

ap
eu

ti
c
s 

ID
-4

2
 

P
h

y
si

c
s 

G
eo

lo
g

y
 

G
eo

p
h

y
si

c
s 

W
il

la
rd

 L
ib

b
y
 

(C
h
e
m

is
tr

y
 

1
9

6
0
) 

R
ad

io
ca

rb
o

n
 d

at
in

g
 

N
u
cl

ea
r 

d
ec

a
y
 f

o
r 

g
eo

lo
g
ic

al
/a

rc
h
ae

o
lo

g
ic

al
 

d
at

in
g

 

R
ad

io
m

et
ri

c 

d
at

in
g
 t

ec
h

n
iq

u
e
s 

A
rc

h
ae

o
lo

g
ic

al
 d

at
in

g
, 

cl
im

at
e 

re
se

ar
c
h

 



[1
5
4
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 F

ie
ld

 
S

ec
o

n
d

a
ry

 F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 

(Y
ea

r)
 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-4

3
 

P
h

y
si

c
s 

B
io

lo
g

y
 

S
tr

u
ct

u
ra

l 

B
io

lo
g

y
 

M
ax

 P
er

u
tz

, 

Jo
h
n
 K

en
d

re
w

 

(C
h
e
m

is
tr

y
 

1
9

6
2
) 

P
ro

te
in

 s
tr

u
ct

u
re

 

d
et

er
m

in
at

io
n

 

T
h
re

e-
d

im
en

si
o

n
al

 

an
al

y
si

s 
o

f 
h
e
m

o
g

lo
b

in
 

an
d

 m
y
o

g
lo

b
in

 

X
-r

a
y
 

cr
y
st

al
lo

g
ra

p
h

y
 o

f 

m
ac

ro
m

o
le

c
u
le

s 

D
ru

g
 d

es
ig

n
, 

p
ro

te
in

 

en
g
in

ee
ri

n
g

 

ID
-4

4
 

B
io

lo
g

y
 

P
h

y
si

c
s 

N
eu

ro
 p

h
y
si

cs
 

A
la

n
 H

o
d

g
k
in

, 

A
n
d

re
w

 H
u

x
le

y
 

(M
ed

ic
in

e 
1

9
6

3
) 

Io
n
ic

 m
ec

h
an

is
m

s 

o
f 

n
er

v
e 

im
p

u
ls

es
 

E
le

ct
ri

ca
l 

p
ro

p
er

ti
es

 o
f 

b
io

lo
g
ic

al
 m

e
m

b
ra

n
es

 

E
le

ct
ro

p
h

y
si

o
lo

g
y
 

te
ch

n
iq

u
es

 

M
ed

ic
al

 d
ia

g
n
o

st
ic

s,
 

n
eu

ra
l 

in
te

rf
ac

es
 

ID
-4

5
 

P
h

y
si

c
s 

E
le

ct
ro

n
ic

s 
Q

u
a
n
tu

m
 

E
le

ct
ro

n
ic

s 

C
h
ar

le
s 

T
o

w
n
es

 

(P
h
y
si

cs
 1

9
6

4
),

 

N
ic

o
la

y 
B

a
so

v 

(P
h

ys
ic

s 
1

9
6

4
),

 

A
le

x
a
n
d

er
 

P
ro

k
h
o

ro
v
 

(P
h
y
si

cs
 1

9
6

4
) 

M
as

er
 a

n
d

 l
as

er
 

p
ri

n
ci

p
le

s 

Q
u
a
n
tu

m
 a

m
p

li
fi

ca
ti

o
n
 

o
f 

el
ec

tr
o

m
ag

n
et

ic
 

ra
d

ia
ti

o
n
 

C
o

h
er

en
t 

li
g

h
t 

g
en

er
at

io
n

 

O
p

ti
ca

l 

co
m

m
u

n
ic

at
io

n
s,

 

p
re

ci
si

o
n
 

m
ea

su
re

m
e
n
ts

 

ID
-4

6
 

B
io

lo
g

y
 

P
h

y
si

c
s 

S
tr

u
ct

u
ra

l 

B
io

lo
g

y
 

D
o

ro
th

y
 

H
o

d
g
k
in

 

(C
h
e
m

is
tr

y
 

1
9

6
4
) 

X
-r

a
y
 

cr
y
st

al
lo

g
ra

p
h

y
 o

f 

b
io

lo
g
ic

al
 

m
o

le
cu

le
s 

T
h
re

e-
d

im
en

si
o

n
al

 

st
ru

ct
u
re

 o
f 

co
m

p
le

x
 

m
o

le
cu

le
s 

P
ro

te
in

 

cr
y
st

al
lo

g
ra

p
h

y
 

m
et

h
o

d
s 

D
ru

g
 d

es
ig

n
, 

en
z
y

m
e 

fu
n
ct

io
n
 u

n
d

er
st

a
n
d

in
g

 

ID
-4

7
 

B
io

lo
g

y
 

C
h
e
m

is
tr

y
 

M
o

le
cu

la
r 

G
en

et
ic

s 

F
ra

n
ço

is
 J

ac
o

b
, 

A
n
d

ré
 L

w
o

ff
, 

Ja
cq

u
es

 M
o

n
o

d
 

(M
ed

ic
in

e 
1

9
6

5
) 

G
en

e 
re

g
u
la

ti
o

n
 a

n
d

 

o
p

er
o

n
 m

o
d

el
 

M
o

le
cu

la
r 

m
ec

h
an

is
m

s 

o
f 

g
e
n
e 

ex
p

re
ss

io
n

 

G
en

et
ic

 

en
g
in

ee
ri

n
g
 

fo
u

n
d

at
io

n
s 

B
io

te
ch

n
o

lo
g

y
, 

re
co

m
b

in
an

t 
D

N
A

 

te
ch

n
o

lo
g

y
 



[1
5
5
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 F

ie
ld

 
S

ec
o

n
d

a
ry

 F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 

(Y
ea

r)
 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-4

8
 

P
h

y
si

c
s 

C
h
e
m

is
tr

y
 

C
h
e
m

is
tr

y
 

C
h
e
m

ic
al

 P
h

y
si

c
s 

R
o

b
er

t 
M

u
ll

ik
en

 

(C
h
e
m

is
tr

y
 

1
9

6
6
) 

M
o

le
cu

la
r 

o
rb

it
al

 

th
eo

ry
 

Q
u
a
n
tu

m
 m

ec
h
a
n
ic

al
 

d
es

cr
ip

ti
o

n
 o

f 
ch

e
m

ic
al

 

b
o

n
d

in
g

 

C
o

m
p

u
ta

ti
o

n
al

 

ch
e
m

is
tr

y
 

m
et

h
o

d
s 

M
at

er
ia

ls
 d

es
ig

n
, 

ca
ta

ly
si

s 
o

p
ti

m
iz

a
ti

o
n

 

ID
-4

9
 

P
h

y
si

c
s 

A
st

ro
n
o

m
y

 
A

st
ro

p
h

y
si

cs
 

H
an

s 
B

et
h
e 

(P
h
y
si

cs
 1

9
6

7
) 

S
te

ll
ar

 

n
u
cl

eo
sy

n
th

es
is

 

N
u
cl

ea
r 

p
ro

ce
ss

es
 i

n
 

st
ar

s 

T
h
eo

re
ti

ca
l 

fr
a
m

e
w

o
rk

 f
o

r 

st
el

la
r 

ev
o

lu
ti

o
n

 

U
n
d

er
st

a
n
d

in
g
 c

o
sm

ic
 

el
e
m

e
n
t 

fo
rm

at
io

n
 

ID
-5

0
 

C
h
e
m

is
tr

y
 

P
h

y
si

c
s 

P
h
o

to
ch

e
m

is
tr

y
 

G
eo

rg
e 

P
o

rt
er

 

(C
h
e
m

is
tr

y
 

1
9

6
7
) 

F
la

sh
 p

h
o

to
ly

si
s 

a
n
d

 

re
ac

ti
o

n
 d

y
n
a
m

ic
s 

U
lt

ra
-f

as
t 

c
h
e
m

ic
al

 

re
ac

ti
o

n
 m

ec
h
an

is
m

s 

L
as

er
 c

h
e
m

is
tr

y
 

te
ch

n
iq

u
es

 

P
h
o

to
v
o

lt
ai

cs
, 

o
p

ti
ca

l 

d
at

a 
st

o
ra

g
e 

ID
-5

1
 

P
h

y
si

c
s 

B
io

lo
g

y
 

B
io

p
h
y
si

cs
 

M
ax

 D
el

b
rü

c
k
 

(M
ed

ic
in

e 

1
9

6
9
),

 S
a

lv
a

d
o

r 

L
u

ri
a

 (
M

ed
ic

in
e 

1
9

6
9

) 

B
ac

te
ri

o
p

h
ag

e 

g
en

et
ic

s 
a
n
d

 

m
o

le
cu

la
r 

b
io

lo
g

y
 

A
p

p
li

ca
ti

o
n
 o

f 
p

h
y
si

ca
l 

p
ri

n
ci

p
le

s 
to

 b
io

lo
g
ic

al
 

sy
st

e
m

s 

E
le

ct
ro

n
 

m
ic

ro
sc

o
p

y
, 

X
-

ra
y
 

cr
y
st

al
lo

g
ra

p
h

y
 o

f 

p
ro

te
in

s 

G
en

et
ic

 e
n
g
in

ee
ri

n
g
, 

v
ir

u
s 

re
se

ar
ch

 

ID
-5

2
 

B
io

lo
g

y
 

C
h
e
m

is
tr

y
 

E
n
z
y
m

o
lo

g
y

 
L

u
is

 L
el

o
ir

 

(C
h
e
m

is
tr

y
 

1
9

7
0
) 

S
u

g
ar

 n
u
cl

eo
ti

d
es

 

an
d

 c
ar

b
o

h
y
d

ra
te

 

m
et

ab
o

li
sm

 

B
io

ch
e
m

ic
al

 p
at

h
w

a
y
s 

o
f 

co
m

p
le

x
 c

ar
b

o
h

y
d

ra
te

s 

M
et

ab
o

li
c 

en
g
in

ee
ri

n
g

 

D
ia

b
et

es
 t

re
at

m
e
n
t,

 

b
io

te
ch

n
o

lo
g

y
 

ID
-5

3
 

P
h

y
si

c
s 

C
h
e
m

is
tr

y
 

S
u
rf

ac
e 

S
ci

en
ce

 
G

er
h
ar

d
 

H
er

zb
er

g
 

(C
h
e
m

is
tr

y
 

1
9

7
1
) 

M
o

le
cu

la
r 

sp
ec

tr
o

sc
o

p
y

 

E
le

ct
ro

n
ic

 s
tr

u
ct

u
re

 o
f 

m
o

le
cu

le
s 

an
d

 r
ad

ic
al

s 

S
p

ec
tr

o
sc

o
p

ic
 

an
al

y
si

s 
m

et
h
o

d
s 

A
tm

o
sp

h
er

ic
 

ch
e
m

is
tr

y
, 

co
m

b
u

st
io

n
 



[1
5
6
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 F

ie
ld

 
S

ec
o

n
d

a
ry

 F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 

(Y
ea

r)
 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-5

4
 

C
h
e
m

is
tr

y
 

B
io

lo
g

y
 

P
ro

te
in

 C
h
e
m

is
tr

y
 S

ta
n

fo
rd

 M
o

o
re

, 

W
il

li
a
m

 S
te

in
 

(C
h
e
m

is
tr

y
 

1
9

7
2
) 

P
ro

te
in

 s
eq

u
en

ci
n
g
 

an
d

 e
n
z
y
m

e 

m
ec

h
a
n
is

m
s 

C
h
e
m

ic
al

 a
n
al

y
si

s 
o

f 

p
ro

te
in

 s
tr

u
ct

u
re

 

A
u
to

m
a
te

d
 a

m
in

o
 

ac
id

 a
n
al

y
si

s 

P
ro

te
in

 t
h
er

ap
eu

ti
cs

, 

d
ia

g
n
o

st
ic

s 

ID
-5

5
 

C
h
e
m

is
tr

y
 

B
io

lo
g

y
 

B
io

ch
e
m

ic
al

 

E
v
o

lu
ti

o
n

 

C
h
ri

st
ia

n
 

A
n

fi
n

se
n
 

(C
h
e
m

is
tr

y
 

1
9

7
2
) 

P
ro

te
in

 f
o

ld
in

g
 a

n
d

 

st
ru

ct
u
re

-f
u
n
c
ti

o
n
 

re
la

ti
o

n
sh

ip
s 

M
o

le
cu

la
r 

b
as

is
 o

f 

b
io

lo
g
ic

al
 e

v
o

lu
ti

o
n

 

P
ro

te
in

 

en
g
in

ee
ri

n
g
 

m
et

h
o

d
s 

E
n
z
y
m

e 
d

es
ig

n
, 

th
er

ap
eu

ti
c 

p
ro

te
in

s 

ID
-5

6
 

B
io

lo
g

y
 

M
ed

ic
in

e
 

Im
m

u
n
o

ch
e
m

is
tr

y
 G

er
al

d
 E

d
el

m
a
n
, 

R
o

d
n
e
y
 P

o
rt

er
 

(M
ed

ic
in

e 
1

9
7

2
) 

A
n
ti

b
o

d
y
 s

tr
u
ct

u
re

 

an
d

 f
u
n
ct

io
n

 

M
o

le
cu

la
r 

b
as

is
 o

f 

im
m

u
n
e 

re
co

g
n
it

io
n

 

M
o

n
o

cl
o

n
al

 

an
ti

b
o

d
y
 

te
ch

n
o

lo
g

y
 

D
ia

g
n
o

st
ic

s,
 

th
er

ap
eu

ti
c
s,

 r
es

ea
rc

h
 

to
o

ls
 

ID
-5

7
 

P
h

y
si

c
s 

E
n
g
in

ee
ri

n
g

 
S

e
m

ic
o

n
d

u
ct

o
r 

P
h

y
si

c
s 

L
eo

 E
sa

k
i 

(P
h
y
si

cs
 1

9
7

3
),

 

Iv
ar

 G
ia

ev
er

 

(P
h
y
si

cs
 1

9
7

3
) 

T
u
n
n
el

in
g
 

p
h
en

o
m

e
n
a 

in
 

se
m

ic
o

n
d

u
ct

o
rs

 

Q
u
a
n
tu

m
 e

ff
ec

ts
 i

n
 s

o
li

d
-

st
at

e 
d

ev
ic

es
 

T
u
n
n
el

 j
u
n
c
ti

o
n
 

te
ch

n
o

lo
g

y
 

E
le

ct
ro

n
ic

s,
 q

u
a
n
tu

m
 

d
ev

ic
es

 

ID
-5

8
 

C
h
e
m

is
tr

y
 

E
n
g
in

ee
ri

n
g

 
C

at
al

y
si

s 
G

eo
ff

re
y
 

W
il

k
in

so
n
 

(C
h
e
m

is
tr

y
 

1
9

7
3
) 

O
rg

an
o

m
et

al
li

c 

ca
ta

ly
si

s 

H
o

m
o

g
e
n
eo

u
s 

ca
ta

ly
si

s 

m
ec

h
a
n
is

m
s 

In
d

u
st

ri
al

 p
ro

ce
ss

 

o
p

ti
m

iz
at

io
n

 

P
et

ro
ch

em
ic

al
s,

 

p
h
ar

m
ac

e
u
ti

ca
ls

 

ID
-5

9
 

C
h
e
m

is
tr

y
 

M
at

er
ia

ls
 S

ci
e
n
ce

 
P

o
ly

m
er

 

C
h
e
m

is
tr

y
 

P
au

l 
F

lo
ry

 

(C
h
e
m

is
tr

y
 

1
9

7
4
) 

P
o

ly
m

er
 s

ci
en

ce
 

an
d

 m
ac

ro
m

o
le

c
u
la

r 

b
eh

av
io

r 

S
ta

ti
st

ic
al

 m
ec

h
a
n
ic

s 
o

f 

p
o

ly
m

er
 c

h
ai

n
s 

S
y
n
th

et
ic

 

p
o

ly
m

er
 d

es
ig

n
 

P
la

st
ic

s 
in

d
u
st

ry
, 

ad
v
an

ce
d

 m
at

er
ia

ls
 



[1
5
7
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 F

ie
ld

 
S

ec
o

n
d

a
ry

 F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 

(Y
ea

r)
 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-6

0
 

P
h

y
si

c
s 

A
st

ro
n
o

m
y

 
R

ad
io

 A
st

ro
n
o

m
y

 
A

n
to

n
y
 H

e
w

is
h
 

(P
h
y
si

cs
 1

9
7

4
) 

P
u
ls

ar
 d

is
co

v
er

y
 

an
d

 r
ad

io
 

in
te

rf
er

o
m

et
ry

 

E
le

ct
ro

m
a
g

n
et

ic
 

ra
d

ia
ti

o
n
 f

ro
m

 c
o

sm
ic

 

so
u
rc

es
 

R
ad

io
 t

el
es

co
p

e 

te
ch

n
o

lo
g

y
 

S
p

ac
e 

ex
p

lo
ra

ti
o

n
, 

fu
n
d

a
m

en
ta

l 
p

h
y
si

cs
 

ID
-6

1
 

B
io

lo
g

y
 

C
h
e
m

is
tr

y
 

S
tr

u
ct

u
ra

l 

B
io

ch
e
m

is
tr

y
 

W
il

li
a
m

 

L
ip

sc
o

m
b

 

(C
h
e
m

is
tr

y
 

1
9

7
6
) 

E
n
z
y
m

e 
st

ru
ct

u
re

 

an
d

 c
at

al
y
ti

c 

m
ec

h
a
n
is

m
s 

T
h
re

e-
d

im
en

si
o

n
al

 

an
al

y
si

s 
o

f 
en

z
y

m
e 

fu
n
ct

io
n

 

R
at

io
n
al

 e
n
z
y
m

e 

d
es

ig
n

 

In
d

u
st

ri
al

 c
at

a
ly

si
s,

 

d
ru

g
 d

ev
el

o
p

m
e
n
t 

ID
-6

2
 

P
h

y
si

c
s 

M
ed

ic
in

e
 

M
ed

ic
al

 P
h

y
si

c
s 

R
o

sa
ly

n
 Y

al
o

w
 

(M
ed

ic
in

e 
1

9
7

7
) 

R
ad

io
im

m
u

n
o

as
sa

y
 

Is
o

to
p

ic
 l

ab
el

in
g
 f

o
r 

b
io

lo
g
ic

al
 m

ea
su

re
m

en
ts

 

N
u
cl

ea
r 

m
ed

ic
in

e 

te
ch

n
iq

u
es

 

H
o

rm
o

n
e 

as
sa

y
s,

 

m
ed

ic
al

 d
ia

g
n
o

st
ic

s 

ID
-6

3
 

B
io

lo
g

y
 

P
h

y
si

c
s 

M
e
m

b
ra

n
e 

B
io

p
h
y
si

cs
 

P
et

er
 M

it
ch

el
l 

(C
h
e
m

is
tr

y
 

1
9

7
8
) 

C
h
e
m

io
sm

o
ti

c 

th
eo

ry
 o

f 
A

T
P

 

sy
n
th

es
is

 

E
n
er

g
y
 t

ra
n
sd

u
ct

io
n
 i

n
 

b
io

lo
g
ic

al
 m

e
m

b
ra

n
es

 

B
io

en
er

g
et

ic
s 

u
n
d

er
st

a
n
d

in
g

 

M
et

ab
o

li
c 

d
is

o
rd

er
s,

 

b
io

te
ch

n
o

lo
g

y
 

ID
-6

4
 

P
h

y
si

c
s 

M
ed

ic
in

e
 

M
ed

ic
al

 I
m

a
g
in

g
 

A
ll

a
n
 C

o
rm

ac
k
, 

G
o

d
fr

e
y
 

H
o

u
n

sf
ie

ld
 

(M
ed

ic
in

e 
1

9
7

9
) 

C
o

m
p

u
te

d
 

to
m

o
g
ra

p
h

y
 (

C
T

) 

sc
an

n
in

g
 

M
at

h
e
m

at
ic

al
 

re
co

n
st

ru
ct

io
n
 o

f 
in

te
rn

al
 

im
a
g
es

 

M
ed

ic
al

 i
m

a
g
in

g
 

te
ch

n
o

lo
g

y
 

D
ia

g
n
o

st
ic

 m
ed

ic
in

e,
 

su
rg

er
y
 p

la
n

n
in

g
 

ID
-6

5
 

C
h
e
m

is
tr

y
 

B
io

lo
g

y
 

M
o

le
cu

la
r 

B
io

lo
g

y
 

W
al

te
r 

G
il

b
er

t,
F

re
d

er
ic

k
 

S
an

g
er

 

(C
h
e
m

is
tr

y
 

1
9

8
0
) 

D
N

A
 s

eq
u
e
n
ci

n
g
 

m
et

h
o

d
o

lo
g

y
 

D
et

er
m

in
at

io
n
 o

f 
n

u
cl

ei
c 

ac
id

 s
eq

u
en

ce
s 

A
u
to

m
a
te

d
 D

N
A

 

se
q

u
en

c
in

g
, 

G
en

o
m

ic
s 

re
v
o

lu
ti

o
n

 

G
en

o
m

ic
s,

 g
e
n
et

ic
 

d
ia

g
n
o

st
ic

s 



[1
5
8
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 F

ie
ld

 
S

ec
o

n
d

a
ry

 F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 

(Y
ea

r)
 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-6

6
 

P
h

y
si

c
s 

C
h
e
m

is
tr

y
 

S
p

ec
tr

o
sc

o
p

y
 

K
ai

 S
ie

g
b

a
h
n
 

(P
h
y
si

cs
 1

9
8

1
) 

E
le

ct
ro

n
 

sp
ec

tr
o

sc
o

p
y
 f

o
r 

ch
e
m

ic
al

 a
n
al

y
si

s 

A
to

m
ic

 a
n
d

 m
o

le
cu

la
r 

el
ec

tr
o

n
ic

 s
tr

u
c
tu

re
 

S
u
rf

ac
e 

an
al

y
si

s 

te
ch

n
iq

u
es

 

M
at

er
ia

ls
 

ch
ar

ac
te

ri
za

ti
o

n
, 

ca
ta

ly
si

s 

ID
-6

7
 

P
h

y
si

c
s 

E
n
g
in

ee
ri

n
g

 
L

as
er

 P
h

y
si

c
s 

A
rt

h
u
r 

S
ch

a
w

lo
w

 

(P
h
y
si

cs
 1

9
8

1
),

 

N
ic

o
la

a
s 

B
lo

em
b

er
g

en
 

(P
h

ys
ic

s 
1

9
8

1
) 

L
as

er
 s

p
ec

tr
o

sc
o

p
y
 

an
d

 n
o

n
li

n
ea

r 
o

p
ti

cs
 P

re
ci

si
o

n
 m

ea
su

re
m

e
n
t 

an
d

 m
at

er
ia

l 
p

ro
ce

ss
in

g
 

L
as

er
 t

ec
h
n
o

lo
g

y
 

d
ev

el
o

p
m

en
t 

M
an

u
fa

ct
u
ri

n
g
, 

co
m

m
u

n
ic

at
io

n
s,

 

m
ed

ic
in

e
 

ID
-6

8
 

C
h
e
m

is
tr

y
 

P
h

y
si

c
s 

Q
u
a
n
tu

m
 

C
h
e
m

is
tr

y
 

K
en

ic
h
i 

F
u
k

u
i 

(C
h
e
m

is
tr

y
 

1
9

8
1
),

 R
o
a

ld
 

H
o

ff
m

a
n

n
 

(C
h

em
is

tr
y 

1
9

8
1

) 

F
ro

n
ti

er
 m

o
le

c
u
la

r 

o
rb

it
al

 t
h
eo

ry
 

Q
u
a
n
tu

m
 m

ec
h
a
n
ic

al
 

p
re

d
ic

ti
o

n
 o

f 
ch

e
m

ic
al

 

re
ac

ti
v
it

y
 

C
o

m
p

u
ta

ti
o

n
al

 

re
ac

ti
o

n
 d

es
ig

n
 

S
y
n
th

et
ic

 c
h
e
m

is
tr

y
, 

ca
ta

ly
si

s 

ID
-6

9
 

B
io

lo
g

y
 

P
h

y
si

c
s 

N
eu

ro
p

h
y
si

cs
 

D
av

id
 H

u
b

el
, 

T
o
rs

te
n
 W

ie
se

l 

(M
ed

ic
in

e 
1

9
8

1
) 

V
is

u
a
l 

co
rt

ex
 

o
rg

an
iz

at
io

n
 

N
eu

ra
l 

b
as

is
 o

f 
v
is

u
al

 

p
er

ce
p

ti
o

n
 

C
o

m
p

u
ta

ti
o

n
al

 

n
eu

ro
sc

ie
n
ce

 

A
rt

if
ic

ia
l 

v
is

io
n
, 

b
ra

in
-

co
m

p
u
te

r 
in

te
rf

ac
es

 

ID
-7

0
 

P
h

y
si

c
s 

B
io

lo
g

y
 

M
o

le
cu

la
r 

B
io

p
h
y
si

cs
 

A
ar

o
n
 K

lu
g
 

(C
h
e
m

is
tr

y
 

1
9

8
2
) 

 

E
le

ct
ro

n
 

m
ic

ro
sc

o
p

y
 o

f 

b
io

lo
g
ic

al
 s

tr
u
ct

u
re

s 

T
h
re

e-
d

im
en

si
o

n
al

 

re
co

n
st

ru
ct

io
n
 o

f 

m
ac

ro
m

o
le

c
u
le

s 

C
ry

o
-e

le
ct

ro
n
 

m
ic

ro
sc

o
p

y
 

S
tr

u
ct

u
ra

l 
b

io
lo

g
y
, 

d
ru

g
 d

es
ig

n
 



[1
5
9
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 F

ie
ld

 
S

ec
o

n
d

a
ry

 F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 

(Y
ea

r)
 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-7

1
 

B
io

lo
g

y
 

C
h
e
m

is
tr

y
 

M
o

le
cu

la
r 

G
en

et
ic

s 

B
ar

b
ar

a 

M
cC

li
n
to

ck
 

(M
ed

ic
in

e 
1

9
8

3
) 

G
en

et
ic

 

tr
an

sp
o

si
ti

o
n
 a

n
d

 

g
en

o
m

e 
d

y
n
a
m

ic
s 

M
o

b
il

e 
g
en

et
ic

 e
le

m
e
n
ts

 

an
d

 g
en

e 
re

g
u

la
ti

o
n

 

G
en

et
ic

 

en
g
in

ee
ri

n
g
 t

o
o

ls
 

G
en

e 
th

er
ap

y
, 

cr
o

p
 

im
p

ro
v
e
m

en
t 

ID
-7

2
 

C
h
e
m

is
tr

y
 

B
io

lo
g

y
 

B
io

ch
e
m

ic
al

 

E
n
g
in

ee
ri

n
g

 

C
és

ar
 M

il
st

ei
n
, 

G
eo

rg
es

 K
ö

h
le

r 

(M
ed

ic
in

e 
1

9
8

4
) 

M
o

n
o

cl
o

n
al

 

an
ti

b
o

d
y
 p

ro
d

u
ct

io
n

 H
y
b

ri
d

o
m

a 
te

ch
n
o

lo
g

y
 

B
io

te
ch

n
o

lo
g

y
 

in
d

u
st

ry
 

T
h
er

ap
eu

ti
cs

, 

d
ia

g
n
o

st
ic

s,
 r

es
ea

rc
h
 

to
o

ls
 

ID
-7

3
 

P
h

y
si

c
s 

E
n
g
in

ee
ri

n
g

 
S

ca
n

n
in

g
 P

ro
b

e 

M
ic

ro
sc

o
p

y
 

G
er

d
 B

in
n
ig

, 

H
ei

n
ri

c
h
 R

o
h
re

r 

(P
h
y
si

cs
 1

9
8

6
) 

S
ca

n
n
in

g
 t

u
n

n
el

in
g
 

m
ic

ro
sc

o
p

y
 

A
to

m
ic

-s
ca

le
 s

u
rf

ac
e 

im
a
g
in

g
 a

n
d

 

m
an

ip
u
la

ti
o

n
 

N
an

o
te

ch
n
o

lo
g

y
 

fo
u

n
d

at
io

n
 

N
an

o
fa

b
ri

ca
ti

o
n
, 

su
rf

ac
e 

an
al

y
si

s 

ID
-7

4
 

B
io

lo
g

y
 

M
ed

ic
in

e
 

Im
m

u
n
o

lo
g

y
 

S
u
su

m
u
 

T
o

n
eg

a
w

a 

(M
ed

ic
in

e 
1

9
8

7
) 

A
n
ti

b
o

d
y
 d

iv
er

si
ty

 

g
en

er
at

io
n

 

S
o

m
at

ic
 r

ec
o

m
b

in
at

io
n
 

in
 i

m
m

u
n

e 
sy

st
e
m

 

M
o

n
o

cl
o

n
al

 

an
ti

b
o

d
y
 

d
ev

el
o

p
m

en
t 

 

C
an

ce
r 

th
er

ap
y
, 

au
to

im
m

u
n

e 
d

is
ea

se
s 

ID
-7

5
 

C
h
e
m

is
tr

y
 

M
ed

ic
in

e
 

M
ed

ic
in

al
 

C
h
e
m

is
tr

y
 

G
er

tr
u
d

e 
E

li
o

n
, 

G
eo

rg
e 

H
it

ch
in

g
s 

(M
ed

ic
in

e 
1

9
8

8
) 

 R
at

io
n
al

 d
ru

g
 

d
es

ig
n
 p

ri
n
ci

p
le

s 

S
tr

u
ct

u
re

-a
ct

iv
it

y
 

re
la

ti
o

n
sh

ip
s 

in
 

p
h
ar

m
ac

e
u
ti

ca
ls

 

S
y
st

e
m

a
ti

c 
d

ru
g
 

d
ev

el
o

p
m

en
t 

C
an

ce
r 

ch
e
m

o
th

er
ap

y
, 

an
ti

v
ir

al
 d

ru
g

s 

ID
-7

6
 

B
io

lo
g

y
 

P
h

y
si

c
s 

S
tr

u
ct

u
ra

l 

B
io

lo
g

y
 

Jo
h
an

n
 

D
ei

se
n

h
o

fe
r,

 

R
o

b
er

t 
H

u
b

er
, 

H
ar

tm
u
t 

M
ic

h
e
l 

(C
h
e
m

is
tr

y
 

1
9

8
8
) 

P
h
o

to
sy

n
th

et
ic

 

re
ac

ti
o

n
 c

en
te

r 

st
ru

ct
u
re

 

M
e
m

b
ra

n
e 

p
ro

te
in

 

cr
y
st

al
lo

g
ra

p
h

y
 

P
ro

te
in

 s
tr

u
ct

u
re

 

d
et

er
m

in
at

io
n

 

S
o

la
r 

en
er

g
y
 

co
n
v
er

si
o

n
, 

d
ru

g
 

ta
rg

et
s 



[1
6
0
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 F

ie
ld

 
S

ec
o

n
d

a
ry

 F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 

(Y
ea

r)
 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-7

7
 

C
h
e
m

is
tr

y
 

B
io

lo
g

y
 

E
n
z
y
m

o
lo

g
y

 
T

h
o

m
as

 C
ec

h
, 

S
id

n
e
y
 A

lt
m

an
 

(C
h
e
m

is
tr

y
 

1
9

8
9
) 

C
at

al
y
ti

c 
R

N
A

 

(r
ib

o
zy

m
e
s)

 

R
N

A
 a

s 
b

o
th

 g
en

e
ti

c 

m
at

er
ia

l 
a
n
d

 e
n
z
y
m

e
 

R
N

A
 w

o
rl

d
 

h
y
p

o
th

es
is

 

T
h
er

ap
eu

ti
c 

R
N

A
, 

b
io

te
ch

n
o

lo
g

y
 

ID
-7

8
 

P
h

y
si

c
s 

C
h
e
m

is
tr

y
 

L
as

er
 

S
p

ec
tr

o
sc

o
p

y
 

N
o

rm
a
n
 R

a
m

se
y
 

(P
h
y
si

cs
 1

9
8

9
) 

S
ep

ar
at

ed
 

o
sc

il
la

to
ry

 f
ie

ld
s 

m
et

h
o

d
 

P
re

ci
si

o
n
 a

to
m

ic
 

sp
ec

tr
o

sc
o

p
y
 

A
to

m
ic

 c
lo

ck
 

te
ch

n
o

lo
g

y
 

G
P

S
 s

y
st

e
m

s,
 

fu
n
d

a
m

en
ta

l 
co

n
st

a
n
ts

 

ID
-7

9
 

P
h

y
si

c
s 

B
io

lo
g

y
 

B
io

p
h
y
si

cs
 

B
er

t 
S

a
km

a
n

n
, 

E
rw

in
 N

eh
er

 

(M
ed

ic
in

e 
1

9
9

1
) 

Io
n
 c

h
an

n
el

 

st
ru

ct
u
re

 a
n
d

 

fu
n
ct

io
n

 

M
o

le
cu

la
r 

m
ec

h
an

is
m

s 

o
f 

ce
ll

u
la

r 
si

g
n
al

in
g

 

P
at

ch
-c

la
m

p
 

te
ch

n
iq

u
e,

 

st
ru

ct
u
ra

l 
b

io
lo

g
y

 

D
ru

g
 d

is
co

v
er

y
, 

n
eu

ro
sc

ie
n
ce

 

ID
-8

0
 

B
io

lo
g

y
 

C
h
e
m

is
tr

y
 

M
o

le
cu

la
r 

B
io

lo
g

y
 

K
ar

y
 M

u
ll

is
 

(C
h
e
m

is
tr

y
 

1
9

9
3
) 

P
o

ly
m

er
as

e 
ch

ai
n
 

re
ac

ti
o

n
 (

P
C

R
) 

D
N

A
 a

m
p

li
fi

ca
ti

o
n
 

te
ch

n
o

lo
g

y
 

M
o

le
cu

la
r 

d
ia

g
n
o

st
ic

s 

re
v
o

lu
ti

o
n

 

F
o

re
n
si

cs
, 

m
ed

ic
al

 

d
ia

g
n
o

st
ic

s,
 r

es
ea

rc
h

 

ID
-8

1
 

C
h
e
m

is
tr

y
 

B
io

lo
g

y
 

P
ro

te
in

 

E
n
g
in

ee
ri

n
g

 

M
ic

h
ae

l 
S

m
it

h
 

(C
h
e
m

is
tr

y
 

1
9

9
3
) 

S
it

e-
d

ir
ec

te
d

 

m
u

ta
g
e
n
es

is
 

T
ar

g
et

ed
 m

o
d

if
ic

at
io

n
 o

f 

p
ro

te
in

 f
u

n
ct

io
n

 

D
ir

ec
te

d
 

ev
o

lu
ti

o
n
 

m
et

h
o

d
s 

B
io

te
ch

n
o

lo
g

y
, 

en
z
y
m

e 
o

p
ti

m
iz

at
io

n
 

ID
-8

2
 

P
h

y
si

c
s 

A
st

ro
n
o

m
y

 
C

o
sm

o
lo

g
y

 
Jo

se
p

h
 T

ay
lo

r,
 

R
u

ss
el

l 
H

u
ls

e 

(P
h
y
si

cs
 1

9
9

3
) 

B
in

ar
y
 p

u
ls

ar
 a

n
d

 

g
ra

v
it

a
ti

o
n
al

 w
a
v
es

 

In
d

ir
ec

t 
d

et
ec

ti
o

n
 o

f 

g
ra

v
it

a
ti

o
n
al

 r
ad

ia
ti

o
n

 

G
ra

v
it

at
io

n
al

 

w
a
v
e 

as
tr

o
n
o

m
y

 

F
u

n
d

a
m

e
n
ta

l 
p

h
y
si

cs
, 

co
sm

o
lo

g
y

 

ID
-8

3
 

C
h
e
m

is
tr

y
 

P
h

y
si

c
s 

A
tm

o
sp

h
er

ic
 

C
h
e
m

is
tr

y
 

P
au

l 
C

ru
tz

e
n
, 

M
ar

io
 M

o
li

n
a,

 F
. 

S
h
er

w
o

o
d

 

R
o

w
la

n
d

 

O
zo

n
e 

d
ep

le
ti

o
n
 

m
ec

h
a
n
is

m
s 

A
tm

o
sp

h
er

ic
 

p
h
o

to
ch

e
m

is
tr

y
 

E
n
v
ir

o
n

m
e
n
ta

l 

m
o

n
it

o
ri

n
g

 

C
li

m
at

e 
sc

ie
n
ce

, 

en
v
ir

o
n

m
e
n
ta

l 
p

o
li

c
y

 



[1
6
1
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 F

ie
ld

 
S

ec
o

n
d

a
ry

 F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 

(Y
ea

r)
 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

(C
h
e
m

is
tr

y
 

1
9

9
5
) 

ID
-8

4
 

P
h

y
si

c
s 

C
h
e
m

is
tr

y
 

F
u
ll

er
e
n
e 

C
h
e
m

is
tr

y
 

H
ar

o
ld

 K
ro

to
, 

R
o

b
er

t 
C

u
rl

, 

R
ic

h
ar

d
 S

m
al

le
y
 

(C
h
e
m

is
tr

y
 

1
9

9
6
) 

D
is

co
v
er

y
 a

n
d

 

sy
n
th

es
is

 o
f 

fu
ll

er
en

e
s 

C
ar

b
o

n
 a

ll
o

tr
o

p
es

 a
n
d

 

m
o

le
cu

la
r 

ca
g
es

 

N
an

o
m

at
er

ia
ls

 

sc
ie

n
ce

 

E
le

ct
ro

n
ic

s,
 d

ru
g
 

d
el

iv
er

y
, 

m
at

er
ia

ls
 

ID
-8

5
 

B
io

lo
g

y
 

P
h

y
si

c
s 

M
o

le
cu

la
r 

B
io

p
h
y
si

cs
 

D
o

u
g
la

s 

O
sh

er
o

ff
, 

D
a
v
id

 

L
ee

, 
R

o
b

er
t 

R
ic

h
ar

d
so

n
 

(P
h
y
si

cs
 1

9
9

6
) 

S
u
p

er
fl

u
id

it
y
 i

n
 

h
el

iu
m

-3
 

Q
u
a
n
tu

m
 p

h
a
se

 

tr
an

si
ti

o
n
s 

in
 m

at
te

r 

L
o

w
-t

e
m

p
er

at
u
re

 

p
h

y
si

cs
 

Q
u
a
n
tu

m
 m

ec
h
a
n
ic

s 

st
u
d

ie
s,

 c
ry

o
g
e
n
ic

s 

ID
-8

6
 

B
io

lo
g

y
 

C
h
e
m

is
tr

y
 

S
tr

u
ct

u
ra

l 

B
io

ch
e
m

is
tr

y
 

Jo
h
n
 W

al
k
er

, 

P
au

l 
B

o
y
er

, 
Je

n
s 

S
k
o

u
 (

C
h
e
m

is
tr

y
 

1
9

9
7
) 

A
T

P
 s

y
n
th

as
e 

m
ec

h
a
n
is

m
 

M
o

le
cu

la
r 

m
o

to
rs

 a
n
d

 

en
er

g
y
 t

ra
n

sd
u
ct

io
n

 

B
io

en
er

g
et

ic
s 

u
n
d

er
st

a
n
d

in
g

 

M
et

ab
o

li
c 

en
g
in

ee
ri

n
g
, 

d
ru

g
 d

ev
el

o
p

m
e
n
t 

ID
-8

7
 

P
h

y
si

c
s 

B
io

lo
g

y
 

O
p

ti
ca

l 
P

h
y
si

c
s 

S
te

v
e
n
 C

h
u
, 

C
la

u
d

e 
C

o
h
en

-

T
an

n
o

u
d

ji
, 

W
il

li
a
m

 P
h
il

li
p

s 

(P
h
y
si

cs
 1

9
9

7
) 

L
as

er
 c

o
o

li
n

g
 a

n
d

 

tr
ap

p
in

g
 

M
an

ip
u
la

ti
o

n
 o

f 
at

o
m

s 

w
it

h
 l

ig
h
t 

Q
u
a
n
tu

m
 o

p
ti

cs
 

A
to

m
ic

 c
lo

ck
s,

 

q
u
an

tu
m

 c
o

m
p

u
ti

n
g

 



[1
6
2
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 F

ie
ld

 
S

ec
o

n
d

a
ry

 F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 

(Y
ea

r)
 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-8

8
 

P
h

y
si

c
s 

C
h
e
m

is
tr

y
 

P
h

y
si

ca
l 

C
h
e
m

is
tr

y
 

Jo
h
n
 P

o
p

le
 

(C
h
e
m

is
tr

y
 

1
9

9
8
) 

C
o

m
p

u
ta

ti
o

n
al

 

q
u
an

tu
m

 c
h
e
m

is
tr

y
 

A
b

 i
n
it

io
 m

o
le

c
u
la

r 

ca
lc

u
la

ti
o

n
s 

T
h
eo

re
ti

ca
l 

ch
e
m

is
tr

y
 

m
et

h
o

d
s 

D
ru

g
 d

es
ig

n
, 

m
at

er
ia

ls
 

p
re

d
ic

ti
o

n
 

ID
-8

9
 

C
h
e
m

is
tr

y
 

P
h

y
si

c
s 

C
h
e
m

ic
al

 P
h

y
si

c
s 

A
h

m
ed

 Z
e
w

ai
l 

(C
h
e
m

is
tr

y
 

1
9

9
9
) 

F
e
m

to
c
h
e
m

is
tr

y
 

R
ea

l-
ti

m
e 

o
b

se
rv

at
io

n
 o

f 

ch
e
m

ic
al

 r
ea

ct
io

n
s 

U
lt

ra
fa

st
 

sp
ec

tr
o

sc
o

p
y

 

R
ea

ct
io

n
 d

y
n
a
m

ic
s,

 

ca
ta

ly
si

s 
o

p
ti

m
iz

a
ti

o
n

 

T
a
b

le
 4

.3
.1

b
 S

et
 B

: 
2
1

st
 C

en
tu

ry
 N

o
b

el
 L

a
u

re
a

te
s 

(2
0

0
1

-2
0

2
4

) 
- 

In
te

rd
is

ci
p

li
n

a
ry

 R
es

e
a
rc

h
 D

o
m

a
in

s 
 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 

F
ie

ld
 

S
ec

o
n

d
a

ry
 

F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 
(Y

ea
r)

 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-1

 
P

h
y
si

c
s 

 

E
n
g
in

ee
ri

n
g

 
O

p
to

el
ec

tr
o

n
ic

s 
Z

h
o

re
sA

lf
er

o
v
, 

H
er

b
er

t 
K

ro
em

er
, 

Ja
ck

 K
il

b
y
 

(P
h
y
si

cs
 2

0
0

0
) 

S
e
m

ic
o

n
d

u
ct

o
r 

h
et

er
o

st
ru

ct
u
re

s 

Q
u
a
n
tu

m
 w

el
ls

 a
n
d

 

d
ev

ic
e 

en
g
in

ee
ri

n
g

 

In
fo

rm
a
ti

o
n
 

te
ch

n
o

lo
g

y
 

re
v
o

lu
ti

o
n

 

L
E

D
s,

 l
a
se

r 
d

io
d

es
, 

so
la

r 
ce

ll
s 

ID
-2

 
C

h
e
m

is
tr

y
 

M
at

er
ia

ls
 

S
ci

en
ce

 

P
o

ly
m

er
 S

ci
en

ce
 

A
la

n
 H

ee
g
er

, 
A

la
n
 

M
ac

D
ia

rm
id

, 

H
id

ek
i 

S
h
ir

ak
a
w

a 

(C
h
e
m

is
tr

y
 2

0
0

0
) 

C
o

n
d

u
ct

in
g
 

p
o

ly
m

er
s 

O
rg

an
ic

 

se
m

ic
o

n
d

u
ct

o
rs

 

F
le

x
ib

le
 

el
ec

tr
o

n
ic

s 

O
rg

an
ic

 s
o

la
r 

ce
ll

s,
 

d
is

p
la

y
s,

 s
e
n
so

rs
 

ID
-3

 
M

ed
ic

in
e
 

N
eu

ro
sc

ie
n
ce

 
P

h
ar

m
ac

o
lo

g
y

 

 

A
rv

id
 C

ar
ls

so
n
, 

P
au

l 
G

re
en

g
ar

d
, 

E
ri

c 
K

an
d

el
 (

2
0

0
0
) 

S
ig

n
al

 

tr
an

sd
u
ct

io
n
 i

n
 

n
er

v
o

u
s 

sy
st

e
m

 

N
eu

ro
b

io
lo

g
y
, 

b
ra

in
 

ch
e
m

is
tr

y
 

U
n
d

er
st

a
n
d

in
g
 

b
ra

in
 f

u
n
ct

io
n

 

P
sy

c
h
ia

tr
ic

 

m
ed

ic
at

io
n

s,
 

n
eu

ro
lo

g
ic

a
l 

tr
ea

tm
e
n
ts

 



[1
6
3
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 

F
ie

ld
 

S
ec

o
n

d
a

ry
 

F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 
(Y

ea
r)

 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-4

 
C

h
e
m

is
tr

y
 

O
rg

an
ic

 

C
h
e
m

is
tr

y
 

C
at

al
y
si

s 
W

il
li

a
m

 K
n
o

w
le

s,
 

R
y
o

ji
N

o
y
o

ri
, 

B
ar

ry
 

S
h
ar

p
le

ss
 (

2
0

0
1

) 

C
h
ir

al
ly

 c
at

al
y
ze

d
 

re
ac

ti
o

n
s 

A
sy

m
m

et
ri

c 

sy
n
th

es
is

, 

p
h
ar

m
ac

e
u
ti

ca
l 

ch
e
m

is
tr

y
 

E
n
an

ti
o

se
le

ct
iv

e 

d
ru

g
 s

y
n

th
e
si

s 

P
h
ar

m
ac

eu
ti

ca
l 

m
an

u
fa

ct
u
ri

n
g
, 

fi
n
e 

ch
e
m

ic
al

s 

ID
-5

 
B

io
lo

g
y
 

E
n
g
in

ee
ri

n
g

 
B

io
en

g
in

ee
ri

n
g

 
L

el
a
n
d

 H
ar

tw
e
ll

, 

T
im

 H
u
n
t,

 P
au

l 

N
u
rs

e 
(M

ed
ic

in
e 

2
0

0
1
) 

C
el

l 
c
y
c
le

 c
o

n
tr

o
l 

m
ec

h
a
n
is

m
s 

M
o

le
cu

la
r 

re
g
u

la
ti

o
n
 

o
f 

ce
ll

 d
iv

is
io

n
 

C
el

l 
b

io
lo

g
y
 

ap
p

li
ca

ti
o

n
s 

C
an

ce
r 

re
se

ar
ch

, 

re
g
en

er
at

iv
e 

m
ed

ic
in

e
 

ID
-6

 
C

h
e
m

is
tr

y
 

B
io

lo
g

y
 

C
h
e
m

ic
al

 

B
io

lo
g

y
 

K
. 

B
ar

ry
 S

h
ar

p
le

ss
 

(C
h
e
m

is
tr

y
 2

0
0

1
) 

C
li

c
k
 c

h
e
m

is
tr

y
 

B
io

o
rt

h
o

g
o

n
al

 

ch
e
m

ic
al

 r
ea

ct
io

n
s 

C
h
e
m

ic
al

 

b
io

lo
g

y
 t

o
o

ls
 

D
ru

g
 d

is
co

v
er

y
, 

b
io

co
n
ju

g
at

io
n

 

ID
-7

 
M

ed
ic

in
e
 

N
eu

ro
sc

ie
n
ce

 
D

ev
el

o
p

m
e
n
ta

l 

B
io

lo
g

y
 

S
y
d

n
e
y
 B

re
n

n
er

, 

R
o

b
er

t 
H

o
rv

it
z,

 

Jo
h
n
 S

u
ls

to
n
 

(2
0

0
2

) 

G
en

et
ic

 

re
g
u
la

ti
o

n
 o

f 

o
rg

an
 

d
ev

el
o

p
m

en
t 

a
n
d

 

ce
ll

 d
ea

th
 

D
ev

el
o

p
m

e
n
ta

l 

g
en

et
ic

s,
 c

el
l 

b
io

lo
g

y
 

U
n
d

er
st

a
n
d

in
g
 

o
f 

d
ev

el
o

p
m

e
n
t 

an
d

 d
is

ea
se

 

C
an

ce
r 

re
se

ar
ch

, 

re
g
en

er
at

iv
e 

m
ed

ic
in

e
 

ID
-8

 
P

h
y
si

c
s 

A
st

ro
p

h
y
si

cs
 

C
o

sm
o

lo
g

y
 

R
a
y
m

o
n
d

 D
a
v
is

 

Jr
.,

 M
as

at
o

sh
i 

K
o

sh
ib

a,
 R

ic
ca

rd
o

 

G
ia

cc
o

n
i 

(2
0

0
2

) 

N
eu

tr
in

o
 

as
tr

o
n
o

m
y
 a

n
d

 X
-

ra
y
 a

st
ro

n
o

m
y

 

P
ar

ti
cl

e 
p

h
y
si

cs
, 

o
b

se
rv

at
io

n
al

 

as
tr

o
n
o

m
y

 

S
p

ac
e-

b
as

ed
 

te
le

sc
o

p
es

 

F
u

n
d

a
m

e
n
ta

l 

p
h

y
si

cs
, 

co
sm

ic
 r

a
y
 

d
et

ec
ti

o
n
 

ID
-9

 
C

h
e
m

is
tr

y
 

P
h

y
si

c
s 

A
n
al

y
ti

ca
l 

C
h
e
m

is
tr

y
 

Jo
h
n
 F

en
n
, 

K
o

ic
h
i 

T
an

ak
a,

 K
u
rt

 

W
ü
th

ri
c
h
 (

2
0

0
2

) 

M
as

s 

sp
ec

tr
o

m
e
tr

y
 o

f 

b
io

lo
g
ic

al
 

m
ac

ro
m

o
le

c
u
le

s,
 

N
M

R
 o

f 
p

ro
te

in
s 

S
tr

u
ct

u
ra

l 
b

io
lo

g
y
, 

an
al

y
ti

ca
l 

m
et

h
o

d
s 

P
ro

te
in

 s
tr

u
ct

u
re

 

d
et

er
m

in
at

io
n

 

D
ru

g
 d

is
co

v
er

y
, 

p
ro

te
o

m
ic

s 

 



[1
6
4
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 

F
ie

ld
 

S
ec

o
n

d
a

ry
 

F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 
(Y

ea
r)

 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-1

0
 

P
h

y
si

c
s 

B
io

lo
g

y
 

B
io

p
h
y
si

cs
 

R
o

d
er

ic
k
 

M
ac

K
in

n
o

n
 

(C
h
e
m

is
tr

y
 2

0
0

3
) 

Io
n
 c

h
an

n
el

 

st
ru

ct
u
re

 a
n
d

 

fu
n
ct

io
n

 

M
o

le
cu

la
r 

m
ec

h
a
n
is

m
s 

o
f 

ce
ll

u
la

r 
si

g
n
al

in
g

 

P
at

ch
-c

la
m

p
 

te
ch

n
iq

u
e,

 

st
ru

ct
u
ra

l 

b
io

lo
g

y
 

D
ru

g
 d

is
co

v
er

y
, 

n
eu

ro
sc

ie
n
ce

 

ID
-1

1
 

C
h
e
m

is
tr

y
  

B
io

lo
g

y
 

M
e
m

b
ra

n
e 

B
io

lo
g

y
 

P
et

er
 A

g
re

, 

R
o

d
er

ic
k
 

M
ac

K
in

n
o

n
 (

2
0

0
3

) 

W
at

er
 c

h
an

n
e
ls

 

an
d

 i
o

n
 c

h
a
n
n
e
ls

 

d
is

co
v
er

y
 

C
el

l 
b

io
lo

g
y
, 

b
io

p
h

y
si

c
s 

U
n
d

er
st

a
n
d

in
g
 

ce
ll

u
la

r 
tr

an
sp

o
rt

 

D
ru

g
 d

ev
e
lo

p
m

en
t,

 

k
id

n
e
y
 d

is
ea

se
s 

ID
-1

2
 

P
h

y
si

c
s 

N
u
cl

ea
r 

P
h

y
si

c
s 

M
ed

ic
al

 P
h

y
si

c
s 

P
au

l 
L

a
u
te

rb
u
r,

 

P
et

er
 M

an
sf

ie
ld

 

(2
0

0
3

) 

M
ag

n
e
ti

c 

re
so

n
an

ce
 

im
a
g
in

g
 

d
ev

el
o

p
m

en
t 

M
ed

ic
al

 i
m

a
g
in

g
, 

n
u
cl

ea
r 

m
a
g
n
et

ic
 

re
so

n
an

ce
 

N
o

n
-i

n
v
as

iv
e 

m
ed

ic
al

 

d
ia

g
n
o

st
ic

s 

C
li

n
ic

al
 

d
ia

g
n
o

st
ic

s,
 

m
ed

ic
al

 r
es

ea
rc

h
 

ID
-1

3
 

C
h
e
m

is
tr

y
 

B
io

ch
e
m

is
tr

y
 

 

P
ro

te
in

 

C
h
e
m

is
tr

y
 

A
ar

o
n
 

C
ie

ch
a
n
o

v
er

, 

A
v
ra

m
 H

er
sh

k
o

, 

Ir
w

in
 R

o
se

 (
2

0
0

4
) 

U
b

iq
u
it

in
-

m
ed

ia
te

d
 p

ro
te

in
 

d
eg

ra
d

at
io

n
 

C
el

l 
b

io
lo

g
y
, 

p
ro

te
in

 

re
g
u
la

ti
o

n
 

T
h
er

ap
eu

ti
c 

ta
rg

et
s 

id
en

ti
fi

ca
ti

o
n

 

C
an

ce
r 

th
er

ap
y
, 

n
eu

ro
d

eg
e
n
er

at
iv

e 

d
is

ea
se

s 

ID
-1

4
 

M
ed

ic
in

e
 

C
el

l 
B

io
lo

g
y
 

M
o

le
cu

la
r 

B
io

lo
g

y
 

R
ic

h
ar

d
 A

x
el

, 

L
in

d
a 

B
u
ck

 (
2

0
0

4
) 

O
lf

ac
to

ry
 s

y
st

e
m

 

m
o

le
cu

la
r 

b
as

is
 

N
eu

ro
sc

ie
n
ce

, 

se
n

so
ry

 b
io

lo
g

y
 

 

U
n
d

er
st

a
n
d

in
g
 

o
f 

sm
el

l 

m
ec

h
a
n
is

m
s 

F
la

v
o

r 
in

d
u
st

ry
, 

m
ed

ic
al

 d
ia

g
n
o

st
ic

s 

ID
-1

5
 

C
h
e
m

is
tr

y
  

E
n
g
in

ee
ri

n
g

 
C

at
al

y
si

s 
Y

v
es

 C
h
a
u

v
in

, 

R
o

b
er

t 
G

ru
b

b
s,

 

R
ic

h
ar

d
 S

c
h
ro

ck
 

(C
h
e
m

is
tr

y
 2

0
0

5
) 

O
le

fi
n
 m

et
at

h
es

is
 

C
at

al
y
ti

c 
ca

rb
o

n
-

ca
rb

o
n
 b

o
n
d

 

fo
rm

at
io

n
 

G
re

en
 c

h
e
m

is
tr

y
 

re
v
o

lu
ti

o
n

 

P
h
ar

m
ac

eu
ti

ca
ls

, 

p
o

ly
m

er
s,

 f
in

e 

ch
e
m

ic
al

s 



[1
6
5
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 

F
ie

ld
 

S
ec

o
n

d
a

ry
 

F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 
(Y

ea
r)

 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-1

6
 

P
h

y
si

c
s 

 

Q
u
a
n
tu

m
 

P
h

y
si

c
s 

Q
u
a
n
tu

m
 O

p
ti

c
s 

R
o

y
 G

la
u
b

er
, 

Jo
h
n
 

H
al

l,
 T

h
eo

d
o
r 

H
än

sc
h
 (

2
0

0
5

) 

 

Q
u
a
n
tu

m
 t

h
eo

ry
 

o
f 

o
p

ti
ca

l 

co
h
er

en
ce

, 

p
re

ci
si

o
n
 

sp
ec

tr
o

sc
o

p
y

 

Q
u
a
n
tu

m
 m

ec
h
a
n
ic

s,
 

la
se

r 
p

h
y
si

cs
 

L
as

er
 f

re
q

u
en

c
y
 

st
an

d
ar

d
s,

 

at
o

m
ic

 c
lo

ck
s 

G
P

S
 t

ec
h
n
o

lo
g

y
, 

p
re

ci
si

o
n
 

m
ea

su
re

m
e
n
ts

 

ID
-1

7
 

M
ed

ic
in

e
 

Im
m

u
n
o

lo
g

y
 

R
N

A
 B

io
lo

g
y

 
A

n
d

re
w

 F
ir

e,
 C

ra
ig

 

M
el

lo
 (

2
0

0
6

) 

R
N

A
 i

n
te

rf
er

e
n
ce

 

m
ec

h
a
n
is

m
 

G
en

e 
re

g
u
la

ti
o

n
, 

m
o

le
cu

la
r 

b
io

lo
g

y
 

G
en

e 
si

le
n
ci

n
g
 

te
ch

n
o

lo
g
ie

s 

T
h
er

ap
eu

ti
c 

R
N

A
, 

fu
n
ct

io
n
al

 

g
en

o
m

ic
s 

ID
-1

8
 

M
ed

ic
in

e
 

 

G
en

et
ic

s 
S

te
m

 C
el

l 

B
io

lo
g

y
 

M
ar

io
 C

ap
ec

ch
i,

 

M
ar

ti
n
 E

v
a
n
s,

 

O
li

v
er

 S
m

it
h
ie

s 

(2
0

0
7

) 

G
en

e 
ta

rg
et

in
g
 i

n
 

m
ic

e
 

D
ev

el
o

p
m

e
n
ta

l 

b
io

lo
g

y
, 

g
e
n
et

ic
s 

K
n
o

ck
o

u
t 

m
o

u
se

 

te
ch

n
o

lo
g

y
 

D
is

ea
se

 m
o

d
el

in
g
, 

d
ru

g
 t

es
ti

n
g

 

ID
-1

9
 

C
h
e
m

is
tr

y
 

P
h

y
si

c
s 

S
u
rf

ac
e 

S
ci

en
ce

 
G

er
h
ar

d
 E

rt
l 

(2
0

0
7

) 

C
h
e
m

ic
al

 

p
ro

ce
ss

es
 o

n
 s

o
li

d
 

su
rf

ac
es

 

C
at

al
y
si

s,
 m

at
er

ia
ls

 

sc
ie

n
ce

 

In
d

u
st

ri
al

 

ca
ta

ly
si

s 

im
p

ro
v
e
m

en
ts

 

C
h
e
m

ic
al

 

m
an

u
fa

ct
u
ri

n
g
, 

en
v
ir

o
n

m
e
n
ta

l 

te
ch

n
o

lo
g

y
 

ID
-2

0
 

P
h

y
si

c
s 

C
o

n
d

en
se

d
 

M
at

te
r 

S
p

in
tr

o
n
ic

s 
A

lb
er

t 
F

er
t,

 P
et

er
 

G
rü

n
b

er
g
 (

2
0

0
7

) 

G
ia

n
t 

m
ag

n
et

o
re

si
st

a
n
ce

 

d
is

co
v
er

y
 

M
ag

n
e
ti

c 
m

a
te

ri
al

s,
 

el
ec

tr
o

n
ic

s 

H
ar

d
 d

is
k
 d

ri
v
e 

te
ch

n
o

lo
g

y
 

D
at

a 
st

o
ra

g
e,

 

m
ag

n
et

ic
 s

en
so

rs
 

ID
-2

1
 

M
ed

ic
in

e
 

M
ic

ro
b

io
lo

g
y

 
In

fe
ct

io
u
s 

D
is

ea
se

 

F
ra

n
ço

is
e 

B
ar

ré
-

S
in

o
u
ss

i,
 L

u
c 

M
o

n
ta

g
n
ie

r 
(2

0
0

8
) 

D
is

co
v
er

y
 o

f 
H

IV
 

v
ir

u
s 

V
ir

o
lo

g
y
, 

im
m

u
n
o

lo
g

y
 

H
IV

/A
ID

S
 

d
ia

g
n
o

st
ic

 

m
et

h
o

d
s 

A
n
ti

v
ir

al
 t

h
er

ap
ie

s,
 

p
u
b

li
c 

h
ea

lt
h

 

ID
-2

2
 

P
h

y
si

c
s 

P
ar

ti
cl

e 

P
h

y
si

c
s 

T
h
eo

re
ti

ca
l 

P
h

y
si

c
s 

Y
o

ic
h
ir

o
N

a
m

b
u
, 

M
ak

o
to

 

S
p

o
n
ta

n
eo

u
s 

sy
m

m
et

ry
 

F
u

n
d

a
m

e
n
ta

l 

p
h

y
si

cs
, 

co
sm

o
lo

g
y

 

S
ta

n
d

ar
d

 M
o

d
el

 

d
ev

el
o

p
m

en
t 

P
ar

ti
cl

e 
ac

ce
le

ra
to

r 

d
es

ig
n
, 



[1
6
6
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 

F
ie

ld
 

S
ec

o
n

d
a

ry
 

F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 
(Y

ea
r)

 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

K
o

b
ay

a
sh

i,
 

T
o

sh
ih

id
eM

as
k
a
w

a 

(2
0

0
8

) 

b
re

ak
in

g
, 

C
P

 

v
io

la
ti

o
n

 

co
sm

o
lo

g
ic

al
 

m
o

d
el

s 

ID
-2

3
 

C
h
e
m

is
tr

y
 

B
io

lo
g

y
  

F
lu

o
re

sc
e
n
t 

P
ro

te
in

s 

O
sa

m
u
 

S
h
im

o
m

u
ra

, 

M
ar

ti
n
 C

h
al

fi
e,

 

R
o

g
er

 T
si

en
 (

2
0

0
8

) 

G
re

en
 f

lu
o

re
sc

en
t 

p
ro

te
in

 

d
ev

el
o

p
m

en
t 

M
o

le
cu

la
r 

b
io

lo
g

y
, 

ce
ll

 i
m

a
g
in

g
 

B
io

lo
g
ic

al
 

im
a
g
in

g
 

re
v
o

lu
ti

o
n

 

L
iv

e 
ce

ll
 

m
ic

ro
sc

o
p

y
, 

p
ro

te
in

 

tr
ac

k
in

g
 

ID
-2

4
 

P
h

y
si

c
s 

O
p

ti
cs

 
F

ib
er

 O
p

ti
c 

C
o

m
m

u
n
ic

a
ti

o
n
s 

C
h
ar

le
s 

K
ao

 

(2
0

0
9

) 

O
p

ti
ca

l 
fi

b
er

 

tr
an

sm
is

si
o

n
 

b
re

ak
th

ro
u

g
h

 

T
el

ec
o

m
m

u
n
ic

at
io

n
s,

 

p
h
o

to
n
ic

s 

G
lo

b
al

 

co
m

m
u

n
ic

at
io

n
 

in
fr

as
tr

u
ct

u
re

 

In
te

rn
et

 b
ac

k
b

o
n
e,

 

lo
n
g

-d
is

ta
n
ce

 

co
m

m
u

n
ic

at
io

n
s 

ID
-2

5
 

P
h

y
si

c
s 

E
le

ct
ro

n
ic

s 
D

ig
it

al
 I

m
a
g
in

g
 

W
il

la
rd

 B
o

y
le

, 

G
eo

rg
e 

S
m

it
h
 

(2
0

0
9

) 

In
v
e
n
ti

o
n
 o

f 
C

C
D

 

im
a
g
e 

se
n
so

r 

S
e
m

ic
o

n
d

u
ct

o
r 

p
h

y
si

cs
, 

o
p

to
el

ec
tr

o
n
ic

s 

D
ig

it
al

 

p
h
o

to
g
ra

p
h

y
 

re
v
o

lu
ti

o
n

 

M
ed

ic
al

 i
m

a
g
in

g
, 

as
tr

o
n
o

m
y
, 

co
n
su

m
er

 

el
ec

tr
o

n
ic

s 

ID
-2

6
 

C
h
e
m

is
tr

y
 

B
io

ch
e
m

is
tr

y
 

S
tr

u
ct

u
ra

l 

B
io

lo
g

y
 

V
en

k
at

ra
m

a
n
 

R
a
m

a
k
ri

sh
n
an

, 

T
h
o

m
as

 S
te

it
z,

 

A
d

a 
Y

o
n
at

h
 (

2
0

0
9

) 

R
ib

o
so

m
e 

st
ru

ct
u
re

 a
n
d

 

fu
n
ct

io
n

 

P
ro

te
in

 s
y
n

th
e
si

s,
 

m
o

le
cu

la
r 

b
io

lo
g

y
 

A
n
ti

b
io

ti
c 

d
ev

el
o

p
m

en
t,

 

p
ro

te
in

 

en
g
in

ee
ri

n
g

 

D
ru

g
 d

es
ig

n
, 

b
io

te
ch

n
o

lo
g

y
 

ID
-2

7
 

P
h

y
si

c
s 

M
at

er
ia

ls
 

S
ci

en
ce

 

G
ra

p
h
en

e 

T
ec

h
n
o

lo
g

y
 

A
n
d

re
 G

ei
m

, 

K
o

n
st

a
n
ti

n
 

N
o

v
o

se
lo

v
 (

2
0

1
0

) 

Is
o

la
ti

o
n
 a

n
d

 

ch
ar

ac
te

ri
za

ti
o

n
 

o
f 

g
ra

p
h
e
n
e
 

T
w

o
-d

im
e
n
si

o
n
al

 

m
at

er
ia

ls
, 

ca
rb

o
n
 

n
an

o
st

ru
ct

u
re

s 

R
ev

o
lu

ti
o

n
ar

y
 

m
at

er
ia

l 

p
ro

p
er

ti
es

, 

el
ec

tr
o

n
ic

 

d
ev

ic
es

 

F
le

x
ib

le
 

el
ec

tr
o

n
ic

s,
 s

e
n
so

rs
, 

en
er

g
y
 s

to
ra

g
e
 



[1
6
7
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 

F
ie

ld
 

S
ec

o
n

d
a

ry
 

F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 
(Y

ea
r)

 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-2

8
 

C
h
e
m

is
tr

y
 

M
ed

ic
in

e
 

B
io

o
rg

an
ic

 

C
h
e
m

is
tr

y
 

R
ic

h
ar

d
 H

ec
k
, 

E
i-

ic
h
iN

e
g
is

h
i,

 A
k
ir

a 

S
u
z
u
k

i 
(2

0
1

0
) 

P
al

la
d

iu
m

-

ca
ta

ly
ze

d
 c

ro
ss

 

co
u
p

li
n

g
 r

ea
ct

io
n
s 

O
rg

an
ic

 s
y
n
th

es
is

, 

p
h
ar

m
ac

e
u
ti

ca
l 

ch
e
m

is
tr

y
 

E
ff

ic
ie

n
t 

d
ru

g
 

sy
n
th

es
is

 

m
et

h
o

d
s 

P
h
ar

m
ac

eu
ti

ca
l 

m
an

u
fa

ct
u
ri

n
g
, 

m
at

er
ia

ls
 s

ci
e
n
ce

 

ID
-2

9
 

M
ed

ic
in

e
 

Im
m

u
n
o

lo
g

y
 

T
ra

n
sp

la
n
t 

B
io

lo
g

y
 

R
o

b
er

t 
E

d
w

ar
d

s 

(2
0

1
0

) 

D
ev

el
o

p
m

e
n
t 

o
f 

in
 v

it
ro

 

fe
rt

il
iz

at
io

n
 

R
ep

ro
d

u
ct

iv
e 

m
ed

ic
in

e,
 

e
m

b
ry

o
lo

g
y

 

A
ss

is
te

d
 

re
p

ro
d

u
ct

iv
e 

te
ch

n
o

lo
g
ie

s 

F
er

ti
li

ty
 t

re
at

m
e
n
ts

, 

g
en

et
ic

 s
cr

ee
n
in

g
 

ID
-3

0
 

C
h
e
m

is
tr

y
 

P
h

y
si

c
s 

C
ry

st
al

lo
g
ra

p
h

y
 

D
an

 S
h
ec

h
tm

a
n
 

(C
h
e
m

is
tr

y
 2

0
1

1
) 

Q
u
as

ic
ry

st
a
l 

d
is

co
v
er

y
 

N
o

n
-p

er
io

d
ic

 

cr
y
st

al
li

n
e 

st
ru

ct
u
re

s 

M
at

er
ia

ls
 

sc
ie

n
ce

 

re
v
o

lu
ti

o
n

 

A
d

v
an

ce
d

 a
ll

o
y
s,

 

co
at

in
g

s,
 

ap
p

li
ca

ti
o

n
s 

ID
-3

1
 

P
h

y
si

c
s 

 

C
o

sm
o

lo
g

y
 

C
o

sm
ic

 

A
cc

el
er

at
io

n
 

S
au

l 
P

er
lm

u
tt

er
, 

B
ri

an
 S

ch
m

id
t,

 

A
d

a
m

 R
ie

ss
 (

2
0

1
1

) 

D
ar

k
 e

n
er

g
y
 

d
is

co
v
er

y
 

C
o

sm
o

lo
g

y
, 

as
tr

o
p

h
y
si

cs
 

S
p

ac
e 

re
se

ar
ch

 
U

n
iv

er
se

 e
x
p

a
n
si

o
n
 

st
u
d

ie
s 

ID
-3

2
 

C
h
e
m

is
tr

y
 

P
h

y
si

c
s 

G
-P

ro
te

in
 

C
o

u
p

le
d

 

R
ec

ep
to

rs
 

R
o

b
er

t 
L

ef
k
o

w
it

z,
 

B
ri

an
 K

o
b

il
k
a 

(2
0

1
2

) 

G
P

C
R

 s
tr

u
ct

u
re

 

an
d

 f
u
n
ct

io
n

 

P
h
ar

m
ac

o
lo

g
y
, 

st
ru

ct
u
ra

l 
b

io
lo

g
y

 

D
ru

g
 

d
ev

el
o

p
m

en
t 

C
ar

d
io

v
as

c
u
la

r 

d
ru

g
s,

 n
eu

ro
lo

g
ic

al
 

tr
ea

tm
e
n
ts

 

ID
-3

3
 

M
ed

ic
in

e
 

B
io

ch
e
m

is
tr

y
 

V
es

ic
le

 

T
ra

n
sp

o
rt

 

Ja
m

e
s 

R
o

th
m

a
n
, 

R
an

d
y
 S

ch
e
k

m
a
n
, 

T
h
o

m
as

 S
ü
d

h
o

f 

(2
0

1
3

) 

C
el

lu
la

r 

tr
af

fi
ck

in
g
 

m
ec

h
a
n
is

m
s 

C
el

l 
b

io
lo

g
y
, 

n
eu

ro
sc

ie
n
ce

 

P
h
ar

m
ac

eu
ti

ca
l 

re
se

ar
ch

 

N
eu

ro
lo

g
ic

al
 

d
is

o
rd

er
s,

 

m
et

ab
o

li
c 

d
is

ea
se

s 

ID
-3

4
 

P
h

y
si

c
s 

N
eu

ro
sc

ie
n
ce

 
B

ra
in

 G
P

S
 

S
y
st

e
m

 

Jo
h
n
 O

'K
ee

fe
, 

M
a
y
-B

ri
tt

 M
o

se
r,

 

E
d

v
ar

d
 M

o
se

r 

(2
0

1
4

) 

P
la

ce
 c

el
ls

 a
n
d

 

g
ri

d
 c

el
ls

 

d
is

co
v
er

y
 

S
p

at
ia

l 
n
a
v
ig

a
ti

o
n
, 

m
e
m

o
ry

 

N
eu

ro
te

ch
n
o

lo
g

y
 

A
lz

h
ei

m
er

's
 

re
se

ar
ch

, 

n
av

ig
at

io
n
 s

y
st

e
m

s 



[1
6
8
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 

F
ie

ld
 

S
ec

o
n

d
a

ry
 

F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 
(Y

ea
r)

 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-3

5
 

C
h
e
m

is
tr

y
 

G
en

et
ic

s 
D

N
A

 R
ep

ai
r 

M
ec

h
an

is
m

s 

T
o

m
as

 L
in

d
a
h
l,

 

P
au

l 
M

o
d

ri
ch

, 

A
zi

z 
S

an
ca

r 
(2

0
1

5
) 

D
N

A
 r

ep
ai

r 

p
at

h
w

a
y
s 

G
en

et
ic

s,
 c

an
ce

r 

b
io

lo
g

y
 

G
en

o
m

ic
 

m
ed

ic
in

e
 

C
an

ce
r 

p
re

v
e
n
ti

o
n
, 

g
en

et
ic

 s
ta

b
il

it
y

 

ID
-3

6
 

M
ed

ic
in

e
 

C
el

l 
B

io
lo

g
y
 

A
u
to

p
h
a
g

y
 

M
ec

h
an

is
m

s 

Y
o

sh
in

o
ri

 O
h
su

m
i 

(2
0

1
6

) 

C
el

lu
la

r 
re

c
y
cl

in
g
 

m
ec

h
a
n
is

m
s 

C
el

l 
b

io
lo

g
y
, 

m
et

ab
o

li
c 

d
is

o
rd

er
s 

A
n
ti

-a
g
in

g
 

re
se

ar
ch

 

N
eu

ro
d

eg
en

er
at

iv
e 

d
is

ea
se

s,
 c

an
ce

r 

th
er

ap
y
 

ID
-3

7
 

C
h
e
m

is
tr

y
 

M
at

er
ia

ls
 

S
ci

en
ce

 

N
an

o
te

ch
n
o

lo
g

y
 

 

Je
an

-P
ie

rr
e 

S
au

v
ag

e,
 F

ra
se

r 

S
to

d
d

ar
t,

 B
en

 

F
er

in
g
a 

(2
0

1
6

) 

D
es

ig
n
 o

f 

m
o

le
cu

la
r 

m
ac

h
in

e
s 

M
ec

h
an

ic
al

 b
o

n
d

s,
 

m
o

le
cu

la
r 

m
o

to
rs

 

 

N
an

o
ro

b
o

ts
, 

sm
ar

t 
m

at
er

ia
ls

 

D
ru

g
 d

el
iv

er
y
 

sy
st

e
m

s,
 m

o
le

c
u
la

r 

el
ec

tr
o

n
ic

s 

ID
-3

8
 

P
h

y
si

c
s 

M
at

er
ia

ls
 

S
ci

en
ce

 

T
o
p

o
lo

g
ic

al
 

M
at

er
ia

ls
 

D
av

id
 T

h
o

u
le

ss
, 

D
u

n
ca

n
 H

al
d

a
n
e,

 

M
ic

h
ae

l 
K

o
st

er
li

tz
 

(2
0

1
6

) 

T
o
p

o
lo

g
ic

al
 p

h
as

e 

tr
an

si
ti

o
n
s 

E
x
o

ti
c 

m
at

te
r 

st
at

es
, 

q
u
an

tu
m

 m
at

er
ia

ls
 

Q
u
a
n
tu

m
 

co
m

p
u
ti

n
g
 

co
m

p
o

n
e
n
ts

 

S
p

in
tr

o
n
ic

s,
 

q
u
an

tu
m

 d
e
v
ic

es
 

ID
-3

9
 

M
ed

ic
in

e
 

C
ir

ca
d

ia
n
 

B
io

lo
g

y
 

B
io

lo
g
ic

al
 

C
lo

ck
s 

Je
ff

re
y
 H

a
ll

, 

M
ic

h
ae

l 
R

o
sb

as
h
, 

M
ic

h
ae

l 
Y

o
u

n
g
 

(2
0

1
7

) 

M
o

le
cu

la
r 

ci
rc

ad
ia

n
 

m
ec

h
a
n
is

m
s 

C
h
ro

n
o

b
io

lo
g

y
, 

sl
ee

p
 

re
se

ar
ch

 

S
le

ep
 m

ed
ic

in
e
 

Je
t 

la
g
 t

re
at

m
e
n
t,

 

sh
if

t 
w

o
rk

 d
is

o
rd

er
s 

ID
-4

0
 

E
co

n
o

m
ic

s 
B

eh
av

io
ra

l 

S
ci

en
ce

 

B
eh

av
io

ra
l 

E
co

n
o

m
ic

s 

R
ic

h
ar

d
 T

h
al

er
 

(2
0

1
7

) 

B
eh

av
io

ra
l 

in
si

g
h
ts

 i
n
 

ec
o

n
o

m
ic

s 

P
sy

c
h
o

lo
g

y
, 

d
ec

is
io

n
-m

a
k
in

g
 

P
o

li
cy

 d
es

ig
n

 
N

u
d

g
e 

th
eo

ry
, 

p
u
b

li
c 

p
o

li
cy

 

ID
-4

1
 

C
h
e
m

is
tr

y
 

B
io

ch
e
m

is
tr

y
 

S
tr

u
ct

u
ra

l 

B
io

lo
g

y
 

Ja
cq

u
es

 D
u
b

o
ch

et
, 

Jo
ac

h
im

 F
ra

n
k
, 

C
ry

o
-e

le
ct

ro
n
 

m
ic

ro
sc

o
p

y
 

d
ev

el
o

p
m

en
t 

H
ig

h
-r

e
so

lu
ti

o
n
 

b
io

m
o

le
c
u
la

r 

im
a
g
in

g
 

S
tr

u
ct

u
ra

l 

d
et

er
m

in
at

io
n
 

te
ch

n
iq

u
es

 

D
ru

g
 d

es
ig

n
, 

p
ro

te
in

 f
u

n
ct

io
n
 

st
u
d

ie
s 



[1
6
9
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 

F
ie

ld
 

S
ec

o
n

d
a

ry
 

F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 
(Y

ea
r)

 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

R
ic

h
ar

d
 H

en
d

er
so

n
 

(2
0

1
7

) 

ID
-4

2
 

M
ed

ic
in

e
 

Im
m

u
n
o

lo
g

y
 

C
an

ce
r 

Im
m

u
n
o

th
er

ap
y

 

Ja
m

e
s 

A
ll

is
o

n
, 

T
as

u
k
u

H
o

n
jo

 

(2
0

1
8

) 

Im
m

u
n
e 

ch
ec

k
p

o
in

t 

in
h

ib
it

o
rs

 

C
an

ce
r 

tr
ea

tm
en

t,
 

im
m

u
n
o

lo
g

y
 

O
n
co

lo
g

y
 

b
re

ak
th

ro
u

g
h

 

C
an

ce
r 

tr
ea

tm
en

t,
 

au
to

im
m

u
n

e 

d
is

ea
se

s 

ID
-4

3
 

P
h

y
si

c
s 

O
p

ti
cs

 
L

as
er

 

T
ec

h
n
o

lo
g

y
 

A
rt

h
u
r 

A
sh

k
in

, 

G
ér

ar
d

 M
o

u
ro

u
, 

D
o

n
n
a 

S
tr

ic
k
la

n
d

 

(2
0

1
8

) 

O
p

ti
ca

l 
tw

ee
ze

rs
 

an
d

 c
h
ir

p
ed

 p
u
ls

e 

a
m

p
li

fi
ca

ti
o

n
 

L
as

er
 p

h
y
si

cs
, 

o
p

ti
ca

l 
m

a
n
ip

u
la

ti
o

n
 

P
re

ci
si

o
n
 l

as
er

 

sy
st

e
m

s 

M
ic

ro
su

rg
er

y
, 

m
at

er
ia

ls
 

p
ro

ce
ss

in
g

 

ID
-4

4
 

C
h
e
m

is
tr

y
 

B
io

lo
g

y
 

D
ir

ec
te

d
 

E
v
o

lu
ti

o
n

 

F
ra

n
ce

s 
A

rn
o

ld
, 

G
eo

rg
e 

S
m

it
h
, 

G
re

g
o

ry
 W

in
te

r 

(2
0

1
8

) 

P
ro

te
in

 e
v
o

lu
ti

o
n
 

an
d

 p
h
ag

e 
d

is
p

la
y

 

B
io

m
o

le
c
u
la

r 

en
g
in

ee
ri

n
g
, 

p
ro

te
in

 

d
es

ig
n

 

B
io

te
ch

n
o

lo
g

y
 

p
ro

d
u
ct

io
n
 

m
et

h
o

d
s 

B
io

fu
el

s,
 

p
h
ar

m
ac

e
u
ti

ca
ls

, 

g
re

en
 c

h
e
m

is
tr

y
 

ID
-4

5
 

P
h

y
si

c
s 

A
st

ro
n
o

m
y

 
E

x
o

p
la

n
et

 

D
et

ec
ti

o
n

 

M
ic

h
el

 M
a
y
o

r,
 

D
id

ie
r 

Q
u
el

o
z 

(2
0

1
9

) 

F
ir

st
 e

x
o

p
la

n
e
t 

ar
o

u
n
d

 s
u

n
-l

ik
e 

st
ar

 

A
st

ro
n
o

m
ic

al
 

in
st

ru
m

en
ta

ti
o

n
, 

p
la

n
et

ar
y
 s

ci
e
n
ce

 

S
p

ac
e 

ex
p

lo
ra

ti
o

n
 

te
ch

n
o

lo
g

y
 

E
x
o

p
la

n
et

 d
et

ec
ti

o
n
 

m
et

h
o

d
s,

 

as
tr

o
b

io
lo

g
y
 

ID
-4

6
 

P
h

y
si

c
s 

 

A
st

ro
p

h
y
si

cs
 

C
o

sm
o

lo
g

y
 

Ja
m

e
s 

P
ee

b
le

s,
 

M
ic

h
el

 M
a
y
o

r,
 

D
id

ie
r 

Q
u
el

o
z 

(2
0

1
9

) 

T
h
eo

re
ti

ca
l 

co
sm

o
lo

g
y
 a

n
d

 

ex
o

p
la

n
et

 

d
is

co
v
er

y
 

U
n
iv

er
se

 e
v
o

lu
ti

o
n
, 

p
la

n
et

ar
y
 d

et
ec

ti
o

n
 

S
p

ac
e 

te
le

sc
o

p
e 

te
ch

n
o

lo
g

y
 

A
st

ro
b

io
lo

g
y
, 

p
la

n
et

ar
y
 s

ci
e
n
ce

 

ID
-4

7
 

M
ed

ic
in

e
 

B
io

ch
e
m

is
tr

y
 

C
el

lu
la

r 

M
et

ab
o

li
sm

 

W
il

li
a
m

 K
ae

li
n
 J

r.
, 

P
et

er
 R

at
cl

if
fe

, 

G
re

g
g
 S

e
m

e
n
za

 

(2
0

1
9

) 

C
el

lu
la

r 
o

x
y
g
e
n
 

se
n

si
n

g
 

m
ec

h
a
n
is

m
s 

H
y
p

o
x
ia

 r
es

p
o

n
se

 

p
at

h
w

a
y
s 

T
h
er

ap
eu

ti
c 

ta
rg

et
s 

fo
r 

d
is

ea
se

s 

C
an

ce
r 

tr
ea

tm
en

t,
 

an
e
m

ia
 t

h
er

ap
y
 



[1
7
0
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 

F
ie

ld
 

S
ec

o
n

d
a

ry
 

F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 
(Y

ea
r)

 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-4

8
 

C
h
e
m

is
tr

y
 

B
io

ch
e
m

is
tr

y
 

G
en

o
m

e 
E

d
it

in
g

 
E

m
m

an
u
el

le
 

C
h
ar

p
en

ti
er

, 

Je
n
n
if

er
 D

o
u
d

n
a 

(2
0

2
0

) 

C
R

IS
P

R
-C

as
9

 

g
en

e 
ed

it
in

g
 

sy
st

e
m

 

P
ro

g
ra

m
m

ab
le

 D
N

A
 

m
o

d
if

ic
at

io
n

 

P
re

ci
se

 g
en

et
ic

 

en
g
in

ee
ri

n
g
 t

o
o

ls
 

G
en

e 
th

er
ap

y
, 

ag
ri

cu
lt

u
ra

l 

b
io

te
ch

n
o

lo
g

y
 

ID
-4

9
 

M
ed

ic
in

e
 

N
eu

ro
sc

ie
n
ce

 
S

en
so

ry
 B

io
lo

g
y

 
D

av
id

 J
u
li

u
s,

 

A
rd

e
m

P
at

ap
o

u
ti

a
n
 

(2
0

2
1

) 

D
is

co
v
er

y
 o

f 

te
m

p
er

at
u
re

 a
n
d

 

to
u
ch

 r
ec

ep
to

rs
 

M
o

le
cu

la
r 

m
ec

h
a
n
is

m
s 

o
f 

se
n

sa
ti

o
n

 

P
ai

n
 

m
an

a
g
e
m

e
n
t 

th
er

ap
ie

s 

A
n
al

g
es

ic
 d

ru
g
 

d
ev

el
o

p
m

en
t,

 

se
n

so
ry

 d
is

o
rd

er
s 

ID
-5

0
 

C
h
e
m

is
tr

y
 

B
io

lo
g

y
 

C
li

c
k
 C

h
e
m

is
tr

y
 

C
ar

o
ly

n
 B

er
to

zz
i,

 

M
o

rt
en

 M
el

d
al

, 

B
ar

ry
 S

h
ar

p
le

ss
 

(2
0

2
2

) 

B
io

o
rt

h
o

g
o

n
al

 

cl
ic

k
 c

h
e
m

is
tr

y
 

C
h
e
m

ic
al

 b
io

lo
g

y
, 

b
io

co
n
ju

g
at

io
n

 

P
h
ar

m
ac

eu
ti

ca
l 

d
ev

el
o

p
m

en
t 

D
ru

g
 d

el
iv

er
y
, 

b
io

m
ar

k
er

s,
 

d
ia

g
n
o

st
ic

s 

ID
-5

1
 

M
ed

ic
in

e
 

A
n
th

ro
p

o
lo

g
y

 
E

v
o

lu
ti

o
n
ar

y
 

B
io

lo
g

y
 

S
v
a
n
te

 P
ää

b
o

 

(2
0

2
2

) 

P
al

eo
g
en

o
m

ic
s 

an
d

 h
u

m
a
n
 

ev
o

lu
ti

o
n

 

A
n
ci

e
n
t 

D
N

A
 

se
q

u
en

c
in

g
, 

co
m

p
ar

at
iv

e 

g
en

o
m

ic
s 

D
N

A
 e

x
tr

ac
ti

o
n
 

te
ch

n
iq

u
es

 f
ro

m
 

fo
ss

il
s 

H
u

m
an

 m
ig

ra
ti

o
n
 

st
u
d

ie
s,

 

ev
o

lu
ti

o
n
ar

y
 

m
ed

ic
in

e
 

ID
-5

2
 

P
h

y
si

c
s 

Q
u
a
n
tu

m
 

C
o

m
p

u
ti

n
g

 

Q
u
a
n
tu

m
 

In
fo

rm
a
ti

o
n

 

A
la

in
 A

sp
ec

t,
 J

o
h
n
 

C
la

u
se

r,
 A

n
to

n
 

Z
ei

li
n

g
er

 (
2

0
2

2
) 

Q
u
a
n
tu

m
 

en
ta

n
g
le

m
e
n
t 

an
d

 

in
fo

rm
at

io
n
 

th
eo

ry
 

Q
u
a
n
tu

m
 m

ec
h
a
n
ic

s 

fo
u

n
d

at
io

n
s,

 

cr
y
p

to
g
ra

p
h

y
 

Q
u
a
n
tu

m
 

co
m

m
u

n
ic

at
io

n
 

p
ro

to
co

ls
 

S
ec

u
re

 

co
m

m
u

n
ic

at
io

n
s,

 

q
u
an

tu
m

 i
n
te

rn
et

 

ID
-5

3
 

C
h
e
m

is
tr

y
 

P
h

y
si

c
s 

Q
u
a
n
tu

m
 D

o
ts

 
M

o
u
n

g
iB

a
w

en
d

i,
 

L
o

u
is

 B
ru

s,
 A

le
x
ei

 

E
k
im

o
v
 (

2
0

2
3

) 

Q
u
a
n
tu

m
 d

o
t 

sy
n
th

es
is

 a
n
d

 

p
ro

p
er

ti
es

 

Q
u
a
n
tu

m
-c

o
n

fi
n
ed

 

se
m

ic
o

n
d

u
ct

o
rs

 

D
is

p
la

y
 a

n
d

 

li
g

h
ti

n
g
 

te
ch

n
o

lo
g

y
 

L
E

D
 d

is
p

la
y
s,

 s
o

la
r 

ce
ll

s,
 m

ed
ic

al
 

im
a
g
in

g
 



[1
7
1
] 

 

D
o

m
a

in
 

ID
 

P
ri

m
a

ry
 

F
ie

ld
 

S
ec

o
n

d
a

ry
 

F
ie

ld
 

D
o

m
a

in
 N

a
m

e
 

K
ey

 N
o

b
el

 

L
a

u
re

a
te

s 
(Y

ea
r)

 

M
a

jo
r 

B
re

a
k

th
ro

u
g

h
 

R
es

ea
rc

h
 S

co
p

e
 

T
ec

h
n

o
lo

g
ic

a
l 

Im
p

a
ct

 
A

p
p

li
ca

ti
o

n
s 

ID
-5

4
 

P
h

y
si

c
s 

C
o

m
p

u
te

r 

S
ci

en
ce

 

N
eu

ra
l 

N
et

w
o

rk
s 

&
 A

I 

Jo
h
n
 H

o
p

fi
el

d
, 

G
eo

ff
re

y
 H

in
to

n
 

(2
0

2
4

) 

A
rt

if
ic

ia
l 

n
e
u
ra

l 

n
et

w
o

rk
s 

u
si

n
g
 

p
h

y
si

cs
 p

ri
n
ci

p
le

s 

M
ac

h
in

e 
le

ar
n
in

g
 

fu
n
d

a
m

en
ta

ls
, 

H
o

p
fi

el
d

 n
et

w
o

rk
s,

 

B
o

lt
zm

a
n

n
 m

ac
h
in

es
 

R
ev

o
lu

ti
o

n
ar

y
 

A
I 

d
ev

el
o

p
m

e
n
t 

D
ee

p
 l

ea
rn

in
g
, 

p
at

te
rn

 r
ec

o
g
n
it

io
n
, 

au
to

n
o

m
o

u
s 

sy
st

e
m

s 

ID
-5

5
 

M
ed

ic
in

e
 

M
o

le
cu

la
r 

B
io

lo
g

y
 

G
en

e 
R

e
g

u
la

ti
o

n
 

V
ic

to
r 

A
m

b
ro

s,
 

G
ar

y
 R

u
v

k
u
n
 

(2
0

2
4

) 

D
is

co
v
er

y
 o

f 

m
ic

ro
R

N
A

 g
e
n
e 

re
g
u
la

ti
o

n
 

P
o

st
-t

ra
n
sc

ri
p

ti
o

n
al

 

g
en

e 
re

g
u
la

ti
o

n
 

P
re

ci
si

o
n
 

m
ed

ic
in

e 

ad
v
an

ce
m

en
t 

C
an

ce
r 

th
er

ap
y
, 

g
en

et
ic

 d
is

o
rd

er
s 

tr
ea

tm
e
n
t 

ID
-5

6
 

C
h
e
m

is
tr

y
 

C
o

m
p

u
te

r 

S
ci

en
ce

 

C
o

m
p

u
ta

ti
o

n
al

 

B
io

lo
g

y
 

D
av

id
 B

ak
er

, 

D
e
m

is
 H

as
sa

b
is

, 

Jo
h
n
 J

u
m

p
er

 

(2
0

2
4

) 

A
I-

d
ri

v
e
n
 p

ro
te

in
 

st
ru

ct
u
re

 

p
re

d
ic

ti
o

n
 a

n
d

 

d
es

ig
n

 

P
ro

te
in

 f
o

ld
in

g
 

p
ro

b
le

m
, 

co
m

p
u
ta

ti
o

n
al

 

p
ro

te
in

 d
es

ig
n

 

A
lp

h
aF

o
ld

 

b
re

ak
th

ro
u

g
h

 

D
ru

g
 d

is
co

v
er

y
, 

en
z
y
m

e 
d

es
ig

n
, 

b
io

te
ch

n
o

lo
g

y
 



[172] 

 

 Jaccard Similarity Analysis and the domain classification for similarity calculation 

 Jaccard Index Calculation - Step by Step 

 Step 1: Define Our Two Sets 

Set A (20th Century Interdisciplinary 

Domains) 

A = { 

1. Medical Physics, 

2. Biochemistry, 

3. Radioactivity, 

4. Physical Chemistry, 

5. Cellular Biology, 

6. Fermentation Chemistry, 

7. Immunochemistry, 

8. Wireless Technology,  

9. Pharmacology,  

10. Radiation Medicine,  

11. Optical Medicine, 

12.  Crystallography,  

13. Pathological Chemistry,  

14. Industrial Chemistry, 

15. Thermochemistry, 

16. Endocrinology, 

17. Physiological Physics, 

18. Nutritional Chemistry, 

19. Hematology,  

20. Spectroscopy, 

21. Petrochemistry, 

22. Chemical Engineering, 

23. Thermodynamics, 

24. Neurophysiology, 

25. Quantum Chemistry, 

26. Genetics,  

21st Century Interdisciplinary Domains 

(Set B): 

B = {  

1. Optoelectronics,  

2. Polymer Science,  

3. Pharmacology,  

4. Catalysis,  

5. Bioengineering,  

6. Chemical Biology,  

7. Developmental Biology, 

8.  Cosmology,  

9. Analytical Chemistry,  

10. Biophysics,  

11. Membrane Biology,  

12. Medical Physics,  

13. Protein Chemistry,  

14. Molecular Biology,  

15. Catalysis,  

16. Quantum Optics,  

17. RNA Biology,  

18. Stem Cell Biology,  

19. Surface Science,  

20. Spintronics,  

21. Infectious Disease,  

22. Theoretical Physics,  

23. Fluorescent Proteins,  

24. Fiber Optic Communications, 

25.  Digital Imaging,  

26. Structural Biology,  



[173] 

 

27. Nuclear Physics, 

28.  Cosmic Physics, 

29. Nutritional Biochemistry, 

30. Chemotherapy, 

31. Radiation Biology, 

32. Enzyme Chemistry, 

33. Enzymology, 

34. Solid State Chemistry,  

35. Physical Chemistry, 

36. Nuclear Technology, 

37. Medical Physics, 

38.  Biochemistry, 

39. Quantum Chemistry, 

40. Pharmacology, 

41. Molecular Biology, 

42. Geophysics, 

43. Structural Biology, 

44. Neuro physics, 

45. Quantum Electronics, 

46. Structural Biology, 

47. Molecular Genetics, 

48. Chemical Physics, 

49. Astrophysics,  

50. Photochemistry, 

51. Biophysics, 

52. Enzymology, 

53. Surface Science, 

54. Protein Chemistry, 

55.  Biochemical Evolution, 

56. Immunochemistry, 

57. Semiconductor Physics, 

58. Catalysis, 

27. Graphene Technology,  

28. Bioorganic Chemistry,  

29. Transplant Biology, 

30.  Crystallography,  

31. Cosmic Acceleration,  

32. G-Protein Coupled Receptors, 

33.  Vesicle Transport,  

34. Brain GPS System,  

35. DNA Repair Mechanisms, 

36.  Autophagy Mechanisms, 

37.  Nanotechnology,  

38. Topological Materials,  

39. Biological Clocks,  

40. Behavioral Economics,  

41. Structural Biology,  

42. Cancer Immunotherapy,  

43. Laser Technology,  

44. Directed Evolution,  

45. Exoplanet Detection,  

46. Cosmology,  

47. Cellular Metabolism,  

48. Genome Editing,  

49. Sensory Biology,  

50. Click Chemistry,  

51. Evolutionary Biology,  

52. Quantum Information,  

53. Quantum Dots,  

54. Neural Networks & AI,  

55. Gene Regulation,  

56. Computational Biology. 

}  

|B| = 56 (cardinality of set B = 56 elements)  
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59. Polymer Chemistry, 

60. Radio Astronomy, 

61. Structural Biochemistry, 

62. Medical Physics, 

63. Membrane Biophysics, 

64. Medical Imaging, 

65. Molecular Biology, 

66. Spectroscopy, 

67. Laser Physics, 

68. Quantum Chemistry, 

69. Neurophysics, 

70. Molecular Biophysics, 

71. Molecular Genetics,  

72. Biochemical Engineering,  

73. Scanning Probe Microscopy, 

74.  Immunology,  

75. Medicinal Chemistry,  

76. Structural Biology, 

77. Enzymology,  

78. Laser Spectroscopy,  

79. Biophysics,  

80. Molecular Biology,  

81. Protein Engineering,  

82. Cosmology,  

83. Atmospheric Chemistry,  

84. Fullerene Chemistry,  

85. Molecular Biophysics,  

86. Structural Biochemistry,  

87. Optical Physics,  

88. Physical Chemistry,  

89. Chemical Physics. 

} 
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|A| = 89 (cardinality of set A = 89elements) 

After removing Duplicates from Set A: 

A = { 

1. Medical Physics, 

2. Radioactivity, 

3. Cellular Biology, 

4. Fermentation Chemistry, 

5. Wireless Technology,  

6. Radiation Medicine,  

7. Optical Medicine, 

8. Crystallography,  

9. Pathological Chemistry,  

10. Industrial Chemistry, 

11. Thermochemistry, 

12. Endocrinology, 

13. Physiological Physics, 

14. Nutritional Chemistry, 

15. Hematology,  

16. Petrochemistry, 

17. Chemical Engineering, 

18. Thermodynamics, 

19. Neurophysiology, 

20. Quantum Chemistry, 

21. Genetics,  

22. Nuclear Physics, 

23. Cosmic Physics, 

24. Nutritional Biochemistry, 

25. Chemotherapy, 

26. Radiation Biology, 

27. Enzyme Chemistry, 

28. Solid State Chemistry,  

29. Nuclear Technology, 

After removing duplicates from Set B: 

B = { 

1. Optoelectronics,  

2. Polymer Science,  

3. Pharmacology,  

4. Bioengineering,  

5. Chemical Biology,  

6. Developmental Biology, 

7. Analytical Chemistry,  

8. Biophysics,  

9. Membrane Biology,  

10. Medical Physics,  

11. Protein Chemistry,  

12. Molecular Biology,  

13. Catalysis,  

14. Quantum Optics,  

15. RNA Biology,  

16. Stem Cell Biology,  

17. Surface Science,  

18. Spintronics,  

19. Infectious Disease,  

20. Theoretical Physics,  

21. Fluorescent Proteins,  

22. Fiber Optic Communications, 

23. Digital Imaging,  

24. Graphene Technology,  

25. Bioorganic Chemistry,  

26. Transplant Biology, 

27. Crystallography,  

28. Cosmic Acceleration,  

29. G-Protein Coupled Receptors, 
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30. Biochemistry, 

31. Pharmacology, 

32. Molecular Biology, 

33. Geophysics, 

34. Neurophysics, 

35. Quantum Electronics, 

36. Astrophysics,  

37. Photochemistry, 

38. Biophysics, 

39. Surface Science, 

40. Protein Chemistry, 

41. Biochemical Evolution, 

42. Immunochemistry, 

43. Semiconductor Physics, 

44. Catalysis, 

45. Polymer Chemistry, 

46. Radio Astronomy, 

47. Structural Biochemistry, 

48. Membrane Biophysics, 

49. Medical Imaging, 

50. Spectroscopy, 

51. Laser Physics, 

52. Molecular Biophysics, 

53. Molecular Genetics,  

54. Biochemical Engineering,  

55. Scanning Probe Microscopy, 

56. Immunology,  

57. Medicinal Chemistry,  

58. Structural Biology, 

59. Enzymology,  

60. Laser Spectroscopy,  

61. Protein Engineering,  

30. Vesicle Transport,  

31. Brain GPS System,  

32. DNA Repair Mechanisms, 

33. Autophagy Mechanisms, 

34. Nanotechnology,  

35. Topological Materials,  

36. Biological Clocks,  

37. Behavioral Economics,  

38. Structural Biology,  

39. Cancer Immunotherapy,  

40. Laser Technology,  

41. Directed Evolution,  

42. Exoplanet Detection,  

43. Cosmology,  

44. Cellular Metabolism,  

45. Genome Editing,  

46. Sensory Biology,  

47. Click Chemistry,  

48. Evolutionary Biology,  

49. Quantum Information,  

50. Quantum Dots,  

51. Neural Networks & AI,  

52. Gene Regulation,  

53. Computational Biology. 

 

|B| = 53 (cardinality of set A = 53 elements) 
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62. Cosmology,  

63. Atmospheric Chemistry,  

64. Fullerene Chemistry,  

65. Optical Physics,  

66. Physical Chemistry,  

67. Chemical Physics.  

|A| = 67 (cardinality of set A = 67elements) 

Jaccard Similarity Calculation 

Common Domains (Intersection): 

1. Pharmacology 

2. Cosmology 

3. Medical Physics 

4. Protein Chemistry 

5. Molecular Biology 

6. Structural Biology 

7. Crystallography 

8. Biophysics 

9. Catalysis 

Union of All Domains:111 unique domains (67 from 20th century + 53 from 21st century - 9 

overlapping) 

Step 2: Find the Intersection (A ∩ B) 

Definition: The intersection contains elements that appear in BOTH sets. 

Method: Gone through each element in Set A and check if it also exists in Set B. 

Checking Each Element from Set A: 

1. Medical Physics✓ (appears in B as element #12) 

2. Biochemistry✗ (does not appear in B) 

3. Radioactivity ✗ (does not appear in B) 

4. Physical Chemistry✗ (does not appear in B) 

5. Cellular Biology ✗ (does not appear in B) 
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6. Fermentation Chemistry ✗ (does not appear in B) 

7. Immunochemistry✗ (does not appear in B) 

8. Wireless Technology✗ (does not appear in B) 

9. Pharmacology (appears in B as element #3) 

10. Radiation Medicine✗ (does not appear in B) 

11. Optical Medicine✗ (does not appear in B) 

12. Crystallography✓(appears in B as element #30) 

13. Pathological Chemistry✗ (does not appear in B) 

14. Industrial Chemistry✗ (does not appear in B) 

15. Thermochemistry✗ (does not appear in B) 

16. Endocrinology✗ (does not appear in B) 

17. Physiological Physics✗ (does not appear in B) 

18. Nutritional Chemistry✗ (does not appear in B) 

19. Hematology✗ (does not appear in B) 

20. Spectroscopy✗ (does not appear in B) 

21. Petrochemistry✗ (does not appear in B) 

22. Chemical Engineering✗ (does not appear in B) 

23. Thermodynamics✗ (does not appear in B) 

24. Neurophysiology✗ (does not appear in B) 

25. Quantum Chemistry✗ (does not appear in B) 

26. Genetics✗ (does not appear in B) 

27. Nuclear Physics✗ (does not appear in B) 

28. Cosmic Physics✗ (does not appear in B) 

29. Nutritional Biochemistry✗ (does not appear in B) 

30. Chemotherapy✗ (does not appear in B) 

31. Radiation Biology✗ (does not appear in B) 

32. Enzyme Chemistry✗ (does not appear in B) 

33. Enzymology✗ (does not appear in B) 
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34. Solid State Chemistry✗ (does not appear in B) 

35. Physical Chemistry✗ (does not appear in B) 

36. Nuclear Technology✗ (does not appear in B) 

37. Medical Physics✓(appears in B as element #12) 

38. Biochemistry✗ (does not appear in B) 

39. Quantum Chemistry✗ (does not appear in B) 

40. Pharmacology✗ (does not appear in B) 

41. Molecular Biology✓(appears in B as element #14) 

42. Geophysics✗ (does not appear in B) 

43. Structural Biology✓(appears in B as element #26) 

44. Neuro physics✗ (does not appear in B) 

45. Quantum Electronics✗ (does not appear in B) 

46. Structural Biology✓(appears in B as element #26) 

47. Molecular Genetics✗ (does not appear in B) 

48. Chemical Physics✗ (does not appear in B) 

49. Astrophysics✗ (does not appear in B) 

50. Photochemistry✗ (does not appear in B) 

51. Biophysics✓(appears in B as element #10) 

52. Enzymology✗ (does not appear in B) 

53. Surface Science✓(appears in B as element #19) 

54. Protein Chemistry✓(appears in B as element #13) 

55. Biochemical Evolution✗ (does not appear in B) 

56. Immunochemistry✗ (does not appear in B) 

57. Semiconductor Physics✗ (does not appear in B) 

58. Catalysis✓(appears in B as element #15) 

59. Polymer Chemistry✗ (does not appear in B) 

60. Radio Astronomy✗ (does not appear in B) 
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61. Structural Biochemistry✗ (does not appear in B) 

62. Medical Physics✓(appears in B as element #12) 

63. Membrane Biophysics✗ (does not appear in B) 

64. Medical Imaging✗ (does not appear in B) 

65. Molecular Biology✓(appears in B as element #14) 

66. Spectroscopy✗ (does not appear in B) 

67. Laser Physics✗ (does not appear in B) 

68. Quantum Chemistry✗ (does not appear in B) 

69. Neurophysics✗ (does not appear in B) 

70. Molecular Biophysics✗ (does not appear in B) 

71. Molecular Genetics✗ (does not appear in B) 

72. Biochemical Engineering✗ (does not appear in B) 

73. Scanning Probe Microscopy✗ (does not appear in B) 

74. Immunology✗ (does not appear in B) 

75. Medicinal Chemistry✗ (does not appear in B). 

76. Structural Biology✓(appears in B as element #26) 

77. Enzymology✗ (does not appear in B) 

78. Laser Spectroscopy✗ (does not appear in B) 

79. Biophysics✓(appears in B as element #10) 

80. Molecular Biology✓(appears in B as element #14) 

81. Protein Engineering✗ (does not appear in B) 

82. Cosmology✓(appears in B as element #46) 

83. Atmospheric Chemistry✗ (does not appear in B) 

84. Fullerene Chemistry✗ (does not appear in B) 

85. Molecular Biophysics✗ (does not appear in B) 

86. Structural Biochemistry✗ (does not appear in B) 

87. Optical Physics ✗ (does not appear in B) 
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88. Physical Chemistry ✗ (does not appear in B) 

89. Chemical Physics ✗ (does not appear in B) 

Result: Intersection Set 

A ∩ B = { 

1. Pharmacology 

2. Cosmology 

3. Medical Physics 

4. Protein Chemistry 

5. Molecular Biology 

6. Structural Biology 

7. Crystallography 

8. Biophysics 

9. Catalysis 

} 

|A ∩ B| = 9 (cardinality of intersection = 9 elements)  

Step 3: Find the Union (A ∪ B) 

Definition: The union contains ALL unique elements from both sets (no duplicates). 

Method: Combine both sets and remove duplicates. 

All Elements from Both Sets: 

Combined List = { 

From A: Medical Physics, Radioactivity, Cellular Biology,  Fermentation 

Chemistry,Wireless Technology, Radiation Medicine, Optical 

Medicine,Crystallography, Pathological Chemistry, Industrial 

Chemistry,Thermochemistry,Endocrinology,Physiological Physics, Nutritional 

Chemistry,Hematology, Petrochemistry,Chemical 

Engineering,Thermodynamics,Neurophysiology,Quantum Chemistry,Genetics, 

Nuclear Physics,Cosmic Physics,Nutritional 

Biochemistry,Chemotherapy,Radiation  Biology,Enzyme Chemistry,Solid State 

Chemistry, Nuclear Technology,Biochemistry,Pharmacology,Molecular 

Biology,Geophysics,Neuro physics,Quantum Electronics,Astrophysics, 

Photochemistry,Biophysics,Surface Science,Protein Chemistry,Biochemical 
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Evolution,Immunochemistry,Semiconductor Physics,Catalysis,Polymer 

Chemistry,Radio Astronomy,Structural Biochemistry,Membrane 

Biophysics,Medical Imaging,Spectroscopy,Laser 

Physics,Neurophysics,Molecular Biophysics,Molecular Genetics, Biochemical 

Engineering, Scanning Probe Microscopy,Immunology, Medicinal Chemistry, 

Structural Biology,Enzymology, Laser Spectroscopy, Protein Engineering, 

Cosmology,Atmospheric Chemistry, Fullerene Chemistry, Optical Physics, 

Physical Chemistry, Chemical Physics. 

From B: Optoelectronics, Polymer Science, Pharmacology, Bioengineering,  

Chemical Biology, Developmental Biology,Analytical Chemistry,  

Biophysics, Membrane Biology, Medical Physics, Protein Chemistry, 

Molecular Biology, Catalysis, Quantum Optics, RNA Biology, Stem Cell 

Biology, Surface Science, Spintronics, Infectious Disease, Theoretical 

Physics, Fluorescent Proteins, Fiber Optic Communications,Digital Imaging, 

Graphene Technology, Bioorganic Chemistry, Transplant 

Biology,Crystallography,Cosmic Acceleration, G-Protein Coupled 

Receptors,Vesicle Transport, Brain GPS System, DNA Repair 

Mechanisms,,Nanotechnology, Topological Materials, Biological Clocks, 

Behavioral Economics, Structural Biology, Cancer Immunotherapy, Laser 

Technology, Directed Evolution, Exoplanet Detection, Cosmology, Cellular 

Metabolism, Genome Editing, Sensory Biology, Click Chemistry, 

Evolutionary Biology, Quantum Information, Quantum Dots, Neural 

Networks & AI, Gene Regulation, Computational Biology. 

} 
 

Remove Duplicates: 

1. Duplicates to remove: Pharmacology, Cosmology, Medical Physics, Protein 

Chemistry, Molecular Biology, Structural Biology, Crystallography, Biophysics, 

Catalysis 

Final Union Set:  

A ∪ B = {  

1. Radioactivity, 

2. Cellular Biology, 

3. Fermentation Chemistry, 

68.Polymer Science,  

69. Bioengineering,  

70.Chemical Biology,  
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4. Wireless Technology,  

5. Radiation Medicine,  

6. Optical Medicine, 

7. Crystallography,  

8. Pathological Chemistry,  

9. Industrial Chemistry, 

10. Thermochemistry, 

11. Endocrinology, 

12. Physiological Physics, 

13. Nutritional Chemistry, 

14. Hematology,  

15. Petrochemistry, 

16. Chemical Engineering, 

17. Thermodynamics, 

18. Neurophysiology, 

19. Quantum Chemistry, 

20. Genetics,  

21. Nuclear Physics, 

22. Cosmic Physics, 

23. Nutritional Biochemistry, 

24. Chemotherapy, 

25. Radiation Biology, 

26. Enzyme Chemistry, 

27. Solid State Chemistry,  

28. Nuclear Technology, 

29. Biochemistry, 

30. Pharmacology, 

31. Molecular Biology, 

32. Geophysics, 

33. Neuro physics, 

34. Quantum Electronics, 

35. Astrophysics,  

36. Photochemistry, 

71.Developmental Biology, 

72.Analytical Chemistry,  

73.Membrane Biology,  

74.Medical Physics,  

75.Quantum Optics,  

76.RNA Biology,  

77.Stem Cell Biology,  

78.Surface Science,  

79.Spintronics,  

80.Infectious Disease,  

81.Theoretical Physics,  

82.Fluorescent Proteins,  

83.Fiber Optic Communications, 

84.Digital Imaging,  

85.Graphene Technology,  

86.Bioorganic Chemistry,  

87.Transplant Biology, 

88. Cosmic Acceleration,  

89.G-Protein Coupled Receptors, 

90.Vesicle Transport,  

91.Brain GPS System,  

92.DNA Repair Mechanisms, 

93.Autophagy Mechanisms, 

94.Nanotechnology,  

95.Topological Materials,  

96.Biological Clocks,  

97.Behavioral Economics,  

98.Cancer Immunotherapy,  

99.Laser Technology,  

100. Computational Biology, 

101.Directed Evolution,  

102.Exoplanet Detection,  

103.Cellular Metabolism,  
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37. Biophysics, 

38. Surface Science, 

39. Protein Chemistry, 

40. Biochemical Evolution, 

41. Immunochemistry, 

42. Semiconductor Physics, 

43. Catalysis, 

44. Polymer Chemistry, 

45. Radio Astronomy, 

46. Structural Biochemistry, 

47. Membrane Biophysics, 

48. Medical Imaging, 

49. Spectroscopy, 

50. Laser Physics, 

51. Neurophysics, 

52. Molecular Biophysics, 

53. Molecular Genetics,  

54. Biochemical Engineering,  

55. Scanning Probe Microscopy, 

56. Immunology,  

57. Medicinal Chemistry,  

58. Structural Biology, 

59. Enzymology,  

60. Laser Spectroscopy,  

61. Protein Engineering,  

62. Cosmology,  

63. Atmospheric Chemistry,  

64. Fullerene Chemistry,  

65. Optical Physics,  

66. Physical Chemistry,  

67. Chemical Physics, 

104.Genome Editing,  

105.Sensory Biology,  

106.Click Chemistry,  

107.Evolutionary Biology,  

108.Quantum Information,  

109.Quantum Dots,  

110.Neural Networks & AI,  

111.Gene Regulation 

 

 

}  

|A ∪ B| = 111 (cardinality of union = 111 elements)  
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Step 4: Verify Using the Formula 

Alternative calculation for union: |A ∪ B| = |A| + |B| - |A ∩ B| |A ∪ B| = 67 + 53 - 9 = 111✓ 

This confirms our counting is correct. 

Step 5: Apply the Jaccard Index Formula 

Formula: J (A, B) = |A ∩ B| / |A ∪ B| 

Substituting our values: 

J (A, B) = |A ∩ B| / |A ∪ B| 

J (A, B) = 9 / 111 

J (A, B) = 0.081... 

J (A, B) = 0.081 (rounded to 3 decimal places)  

Step 6: Convert to Percentage 

Percentage = Decimal × 100 

0.081 × 100 = 8% 

Final Result 

Jaccard Similarity Index = 0.080 or 8%  

Interpretation 

This means that: 

 8% of the total unique interdisciplinary domains are shared between both centuries 

 92% of the domains are unique to one century or the other 

 The overlap is low - showing some continuity but significant evolution in research focus 
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Figure 4.9: Jaccard Similarity Index showing 8% Overlap in the Interdisciplinary 

Research Domains Among Nobel laureates  

 Analysis Summary 

The Jaccard similarity index of 8% indicates low overlap between 20th and 21st century 

interdisciplinary research domains among Nobel Laureates (Figure 4.9). This suggests: 

A Jaccard similarity index of 8 % between 20th and 21st century interdisciplinary research domains 

among Nobel Laureates represents a fundamental shift in the nature of scientific discovery and 

recognition, reflecting broader transformations in how human knowledge is created, organized, 

and valued in our modern world. This statistical measure reveals that the scientific enterprise has 

undergone a profound metamorphosis, where the traditional boundaries between disciplines have 

not merely blurred but have been entirely reconstituted to address the complex, interconnected 

challenges of contemporary society. This evolution promises continued rapid discovery but also 
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presents challenges for scientific education, institutional organization, and maintaining coherent 

scientific communication across an increasingly diverse landscape of hybrid disciplines. 

The low overlap suggests that while certain foundational scientific principles and methodological 

approaches persist - such as the enduring importance of Physical Chemistry, Biochemistry, and 

Medical Physics - the vast majority of Nobel-recognized work in the 21st century operates within 

entirely new conceptual frameworks that were inconceivable just decades earlier. This trend aligns 

with observations that "Theoretical and Computational Chemistry will flourish with the aid of the 

expansion of Computer Technology" and that "the study of biological systems may become more 

dominant." The emergence of Computational Biology, Nanotechnology, Climate Science, 

Artificial Intelligence applications, and Systems Biology as distinct interdisciplinary domains 

reflects how technological advancement, globalization, and pressing societal needs have 

fundamentally altered not just the tools of scientific inquiry but the very questions being asked and 

the collaborative structures required to answer them. The relatively low overlap indicates that 

modern science has evolved from a collection of discrete disciplines working in relative isolation 

to a highly interconnected ecosystem where breakthroughs increasingly occur at the interfaces 

between traditional fields, driven by computational capabilities, big data analytics, and the 

recognition that complex global challenges - from climate change to pandemic response to 

sustainable energy - require synthetic approaches that transcend conventional academic 

boundaries. This transformation suggests that the future of scientific discovery lies not in the 

deepening of existing disciplines but in the creation of entirely new interdisciplinary domains that 

can address the multifaceted challenges of an increasingly complex and interconnected world. 

The 8% overlap in Nobel laureates' interdisciplinary research domains between centuries 

represents more than statistical curiosity - it reveals a fundamental transformation in how 
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humanity's most significant scientific discoveries are made. This shift reflects not just 

technological advancement, but a deeper evolution in how knowledge is conceptualized, research 

is organized, and complex problems are approached. 

The 92% uniqueness rate suggests we are living through a period of unprecedented scientific 

transformation, where the very nature of interdisciplinary research is being redefined. This 

evolution promises continued rapid discovery but also presents challenges for scientific education, 

institutional organization, and maintaining coherent scientific communication across an 

increasingly diverse landscape of hybrid disciplines. 

This detailed analysis reveals that Nobel laureates' interdisciplinary collaboration patterns follow 

a sophisticated evolution: from broad, exploratory collaboration in early careers to focused, 

strategic partnerships that enable breakthrough discoveries, followed by selective consolidation of 

the most productive relationships post-recognition. 

The shift from 20th to 21st century reflects broader changes in scientific infrastructure, 

communication technology, and the increasing complexity of research problems that require 

interdisciplinary approaches. Modern Nobel laureates benefit from enhanced global connectivity 

and institutional support for collaborative research, enabling more sophisticated interdisciplinary 

work than was possible in earlier decades. 

This evolution represents a fundamental change in how breakthrough science is conducted, moving 

from the "lone genius" model of the early 20th century to the collaborative, interdisciplinary 

networks that characterize 21st-century scientific excellence. 
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4.3.2 Institutional Collaboration Patterns in 20th and 21st centuries  

 

Figure 4.10: Institutional Collaboration Patterns 

Figure 4.10 illustrates “Institutional Collaboration Patterns" radar chart which compares how 

Nobel laureates collaborated across different types of institutions in the 20th versus 21st centuries. 

Each dimension breaks down into six axes that represent different collaboration types. This radar 

chart illustrates a comprehensive transformation in research collaboration patterns between the 

20th and 21st centuries across six key institutional categories, revealing significant shifts in how 

scientific research is conducted and partnerships are formed. The most dramatic change occurs in 

academia-to-academia collaborations, which have surged from approximately 60 units in the 20th 

century to nearly 80 in the 21st century, making it the dominant form of research partnership in the 

modern era and suggesting that universities and academic institutions have become increasingly 

interconnected in their research efforts. International institutional collaborations have experienced 
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an even more pronounced relative growth, expanding from a modest 20 units to approximately 60 

units, indicating a substantial globalization of research activities and cross-border scientific 

cooperation. Multi-university collaborations have also increased meaningfully, rising from around 

35 to approximately 50 units, reflecting the growing trend toward large-scale, multi-institutional 

research projects that leverage diverse expertise and resources. Academia-industry partnerships 

show a moderate but notable increase from roughly 15 to 25 units, suggesting stronger connections 

between academic research and commercial applications. In contrast, both government 

laboratories and research centers demonstrate relatively stable collaboration levels across the two 

time periods, with government labs maintaining consistent involvement at around 15-20 units and 

research centers showing only slight growth from approximately 5 to 15 units, indicating that while 

these traditional research institutions remain important, they have not experienced the same 

explosive growth in collaborative activities as academic and international partnerships, potentially 

reflecting changing funding priorities, research methodologies, or institutional structures in the 

modern research landscape. 

This pattern suggests that Nobel-winning research has evolved from primarily academic endeavors 

to complex, multi-institutional efforts that span sectors, borders, and organizational types. 

4.3.3 Career Evolution Patterns in 20th and 21st centuries 

Figure 4.11 represents the collaboration patterns of Nobel laureates in science throughout their 

careers, showing how their average number of collaborators per paper changes across four career 

stages. The data reveals that collaboration levels start modestly in the early career stage (0-10 

years) with averages around 2.1 and 4.1 collaborators per paper for two different groups. 

Collaboration then increases steadily through the mid-career (11-20 years) and peaks during the 

senior career stage (21-30 years), reaching approximately 3.2 and 6.6 collaborators per paper 
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respectively. This peak likely coincides with when these future Nobel laureates are conducting 

their most significant research, leading major initiatives, and leveraging extensive professional 

networks. Interestingly, collaboration levels decline slightly in the late career stage (30+ years) to 

about 2.8 and 5.3 collaborators per paper, possibly reflecting a shift toward more selective 

partnerships, mentoring activities, or synthesizing previous work. The consistent pattern across 

both groups suggests that Nobel laureates tend to build their collaborative networks progressively, 

with the most intensive teamwork occurring during their most productive research years. 

 

Figure 4.11: Career Stage Collaboration Patterns 
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Figure 4.12: Collaboration Evolution Over Time 

Figure 4.12 reveals that Early Nobel laureates (1901-1920) worked almost entirely within national 

boundaries, with international collaborations representing only about 5% of their work. This has 

exploded exponentially, particularly after 1980, reaching approximately 65% by 2001-2025. This 

represents a fundamental shift toward global scientific cooperation. 

Meanwhile, team sizes have grown more modestly but consistently. The average number of co-

authors per Nobel Prize-winning paper has increased from roughly 1.5 in the early 20th century to 

about 5 in recent decades. This suggests that while teams are getting larger, the growth in 

international collaboration is the more transformative trend. 

Several factors likely drive these changes. Modern scientific challenges often require diverse 

expertise and resources that span borders. Communication technology has made international 
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collaboration far more feasible. Additionally, major scientific instruments and facilities are 

increasingly shared internationally, necessitating collaborative approaches. 

The sharp acceleration in international collaboration after 1980 coincides with the internet era, 

suggesting that digital communication tools have been crucial enablers. The data implies that 

today's Nobel Prize-winning research is characterized not just by larger teams, but by truly global 

scientific networks where the most impactful discoveries emerge from international partnerships 

rather than isolated national efforts. 

4.4 Patterns of specialization among Nobel laureates in Physics, Chemistry, 

Physiology or Medicine Worldwide (1901 - 2024) 
 

The organizational field of the three scientific Nobel Prizes in all three career phases (HD, PWR, 

NP) contains 1578 career events and 392 organizations including universities, public research 

institutes, and private research laboratories from 124 years (1901-2024).  

In descending order, the United States (694 career events & 115 organizations), the United 

Kingdom (235 career events & 40 organizations), Germany (176 career events & 50 

organizations), and France (77 career events & 21 organizations) are the four nations with the 

highest number of career events (1182 or 78%) and organizational entities (227 or 68%).  

Using 20-year periods, we computed RESP values for each of the 30 countries in the database. 

The results for the four nations listed above are shown in Figure 4.13. 

As contrast to other nations, the United States is becoming more dependent on scientists who were 

born and educated abroad, indicating a decline in specialization in the training of future laureates 

(HD).  
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In addition, it becomes increasingly specialized in later career phases (PWR, NP), demonstrating 

its increasing appeal as a workplace for future laureates throughout the 20th century (see also 

Heinze, Pithan, & Heyden, 2019). 

The medical sciences are one area where these advancements are particularly noticeable. Second, 

Germany's specialization is nearly the opposite of that of the US: it is becoming more specialized 

in the training of future laureates (HD), while in the latter half of the 20th  century, it has become 

less desirable as a workplace for later career stages. Third, the UK exhibits consistency in the two 

subsequent career stages: it has a consistent 20th-century specialization in PWR and NP. 

 

Figure 4.13: Career specialization profile of countries with Nobel laureates 
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Heatmap visualization in the Figure 4.13 displays trends across three demographic categories (HD, 

PWR, and NP) for four countries (US, UK, Germany, and France) from 1900 to 2024, with colors 

representing values ranging from blue (negative, around -100) to orange/red (positive, around 

+100). The visualization reveals distinct national patterns over time: the US shows predominantly 

positive values (orange tones) in recent decades, particularly in the HD and PWR categories, 

suggesting growth or improvement in these measures. The UK displays more mixed and variable 

patterns across all categories and time periods. Germany exhibits significant blue (negative) values 

in mid-century periods, transitioning to more neutral and slightly positive values in recent years. 

France shows particularly strong negative values (deep blue) in the 1940-1959 period for the PWR 

category, followed by increasingly positive (orange/red) values in recent decades across multiple 

categories. Overall, the diagram appears to track some form of demographic, educational, or 

socioeconomic change across these nations over the past 120+ years, with each country showing 

unique historical trajectories that likely reflect their distinct political, economic, and social 

histories. 

Table 4.4. Global Top-50 Institutions with regard to Nobel Prize winners, 1901-2025 

Rank Institution Country HD NP PWR Total 

1 Harvard University, Cambridge US 37 21 19 77 

2 University of Cambridge, Cambridge UK 35 13 14 62 

3 Columbia University US 20 14 12 46 

4 MIT US 12 16 13 41 

5 Caltech US 12 15 10 37 

6 University of Berlin DE 15 7 11 33 

7 Stanford University US 7 11 13 31 

8 UC Berkeley US 16 9 6 31 

9 University of Chicago US 14 8 7 29 

10 University of Munich DE 16 6 4 26 
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Rank Institution Country HD NP PWR Total 

11 University of Oxford UK 9 9 7 25 

12 University of California, San Francisco US 9 6 8 23 

13 Rockefeller University, New York US 1 10 11 22 

14 Princeton University, Princeton US 5 8 9 22 

15 Max Planck Institute DE 0 10 10 20 

16 Johns Hopkins University US 11 4 4 19 

17 University of Copenhagen DK 8 4 6 18 

18 Uppsala University SE 7 5 5 17 

19 University of Vienna AT 9 4 4 17 

20 MRC Laboratory of Molecular Biology, Cambridge UK 3 6 7 16 

21 University of Heidelberg DE 5 6 5 16 

22 Cornell University US 5 5 6 16 

23 ETH Zurich CH 6 5 5 16 

24 University of Göettingen DE 9 4 3 16 

25 SLAC US 2 9 4 15 

26 University of Zurich CH 7 4 4 15 

27 University of Pennsylvania, Philadelphia US 7 4 3 14 

28 Harvard Medical School US 1 7 5 13 

29 Sorbonne University FR 2 5 6 13 

30 Bell Labs US 0 4 9 13 

31 Karolinska Institute SE 5 4 4 13 

32 University of Leipzig DE 5 4 4 13 

33 University of California, Berkeley US 6 3 4 13 

34 University of Wisconsin US 8 2 3 13 

35 National Institutes of Health (NIH), Bethesda US 0 6 6 12 

36 University of Strasbourg FR 7 2 3 12 

37 Kyoto University JP 4 4 3 11 

38 University of Tokyo JP 9 2 0 11 

39 École Normale Supérieure FR 9 1 1 11 

40 Rockefeller Institute US 0 6 4 10 
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Rank Institution Country HD NP PWR Total 

41 Pasteur Institute FR 0 5 5 10 

42 Yale University US 3 4 3 10 

43 University of Edinburgh UK 4 4 2 10 

44 University of Paris FR 7 2 1 10 

45 UCLA US 1 4 4 9 

46 University of Washington US 2 3 4 9 

47 University of Illinois US 3 3 3 9 

48 University of Leiden NL 3 3 3 9 

49 University of Toronto CA 3 3 3 9 

50 Nagoya University, Nagoya JP 5 3 0 8 

Note: HD=highest degree, PWR=prize-winning research, NP=award of Nobel Prize. Column 

“Total” sums up HD, PWR and NP. 

The table represents that the first ten universities in the global Top-50 list are from the United 

States (7) and the United Kingdom (1). The significant differences in the Top-50's representation 

throughout the three professional periods, however, seem to be equally noteworthy (Table 4.4). 

As a result, the organizational specializations of Nobel laureates’ careers have been probed. To do 

this, 20-year periods have been used to calculate RESP values for every organization in the 

database (n = 392). 
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Figure 4.14: Career specialization of Top-10 universities and research organizations 

 

Figure 4.15: Career specialization of Top-11-20 universities and research organizations 
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In the figure 4.14 and 4.15, the Top-20 results have been shown. RESP values were computed for 

organizations with more than two career events and those with more than ten career events in order 

to verify robustness. The patterns of specialization were generally quite strong. Thus, the outcomes 

for every organization in the database are the main focus here.  

4.4a Brief Analysis of Career Specialization Rankings 

This ranking evaluates the world's top 50 academic institutions based on three metrics: Highest 

Degree (HD) graduates, Nobel Prizes (NP), and a third achievement measure (PWR). The data 

reveals clear patterns in global research excellence and institutional performance. These are as 

follows -  

 American Dominance 

The United States overwhelmingly dominates with 28 of 50 institutions, including seven of the top 

ten positions. Harvard leads decisively with 77 points (37 HD, 21 NP, 19 PWR), demonstrating 

balanced excellence across all categories with a 24% advantage over second-place Cambridge. 

American institutions benefit from substantial research funding, talent attraction capabilities, and 

strong university-industry connections that translate research into impact. 

 Top Tier Performance 

The elite institutions show distinct characteristics. Harvard excels comprehensively, Cambridge 

(62 points) demonstrates strength in doctoral education with 35 HD, Columbia (46 points) 

maintains balanced performance, while MIT (41 points) and Caltech (37 points) achieve 

remarkable efficiency with the highest Nobel-to-doctorate ratios among major universities. MIT's 

16 Nobel Prizes from 12 doctorates and Caltech's 15 from 12 represent extraordinary research 

concentration. 
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 European Strengths and Challenges 

European institutions contribute 18 entries, with Germany leading at seven institutions. European 

universities excel in the HD category i.e. Cambridge has 35, Berlin 15, Munich 16  which reflecting 

their historical role in developing doctoral education. However, they lag in Nobel achievements 

compared to American counterparts, suggesting challenges in generating breakthrough research 

despite strong educational traditions. The UK's four institutions average 28.25 points each, the 

highest geographic average, demonstrating concentrated quality. 

 Specialized Research Institutes 

A critical insight emerges from specialized research institutes like Max Planck (0 HD, 10 NP, 10 

PWR), Bell Labs (0 HD, 4 NP, 9 PWR), and Rockefeller University (1 HD, 10 NP, 11 PWR). 

These institutions achieve 40-50% of comprehensive universities' scores without degree programs, 

demonstrating that focused research environments free from teaching obligations can produce 

Nobel-caliber discoveries at extraordinary rates. This suggests optimal research productivity may 

come from specialized focus rather than comprehensive scale. 

 Geographic Patterns 

France shows a puzzling pattern with four institutions compressed in the 10-13-point range, 

suggesting systemic national challenges in achieving elite status. Japan's three institutions reveal 

concerning trends: University of Tokyo (9 HD, 2 NP, 0 PWR) and Nagoya (5 HD, 3 NP, 0 PWR) 

demonstrate strong doctoral programs but weak international recognition, indicating possible 

language barriers or limited global integration. Switzerland's three institutions show consistent 

mid-tier performance (15-16 points), reflecting quality technical education without breakthrough 

dominance. 
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 Efficiency Insights 

The most strategically important finding involves efficiency ratios. Caltech produces 1.25 Nobel 

Prizes per doctorate holder, MIT 1.33, while large comprehensive universities show lower ratios 

despite higher absolute numbers. This suggests small, highly selective, focused institutions can 

achieve superior per-capita outcomes. The University of Tokyo's 0.22 ratio illustrates that doctoral 

production alone doesn't guarantee research breakthroughs. 

4.4b Key Implications 

The ranking demonstrates that multiple models achieve excellence: comprehensive universities 

succeed through scale and breadth (Harvard, Cambridge), focused technical institutes through 

selectivity and concentration (Caltech, MIT), pure research institutes through dedicated frontier 

science (Max Planck), and even industrial labs through sustained fundamental research (Bell 

Labs). Research ecosystems benefit from this institutional diversity rather than convergence on a 

single model. The data suggests that focused missions, concentrated resources, and clear priorities 

often produce better outcomes than attempting comprehensive excellence across all fields, 

challenging assumptions that bigger is always better in academic research. 

4.5 Influence and Reflections of Interdisciplinary Research on Societal 

Transformations Across Socioeconomic, Cultural and Political Dimensions. 

4.5a 20th Century (1900-2000) Socioeconomic Impact 

 War-Driven Collaboration and Big Science Model: World War II catalyzed the 

Manhattan Project (1942-1946), employing 1,30,000 people at a cost of $2 billion, bringing 

together theoretical physicists, experimental physicists, chemists, metallurgists, engineers, 

and mathematicians to develop nuclear weapons. This established the 'Big Science' model 

- centralized, Government-funded, mission-oriented research requiring coordination across 
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traditional disciplinary boundaries, which replicated in radar development at MIT's 

Radiation Laboratory, Penicillin mass production combining microbiology with industrial 

manufacturing, and blood banking systems integrating hematology with logistics. The 

economic transformation was immediate, shifting the U.S. from depression-era stagnation 

to wartime mobilization, creating millions of jobs and establishing the military-industrial-

academic complex that persisted throughout the Cold War era. 

 Operations Research Revolution: Operations research emerged from British World War 

II efforts to optimize radar deployment and convoy routing, with scientists like Patrick 

Blackett applying statistical analysis, probability theory, and optimization algorithms to 

military logistics. Post-war applications revolutionized manufacturing through Toyota's 

Just-In-Time system, supply chain management with Walmart's logistics optimization, 

telecommunications through AT&T's network design using queuing theory, and airline 

operations including crew scheduling and yield management. By the 1960s, operations 

research was taught in business schools worldwide, creating demand for hybrid 

professionals and fundamentally reshaping management education, though it often 

optimized for efficiency while externalizing social costs, contributing to deindustrialization 

and privileging quantifiable metrics over human factors. 

 Green Revolution Impacts: Norman Borlaug's high-yield wheat varieties emerged from 

Genetics (crossing Japanese dwarf wheat with Mexican varieties), Agronomy 

(understanding soil and irrigation), Chemistry (synthetic fertilizers and pesticides), 

Economics (credit systems and markets), Sociology (farmer adoption patterns), and 

Engineering (irrigation systems). India's wheat production increased from 10 million tons 

(1960) to 73 million tons (1999), rice yields in Asia doubled between 1965-1985, and an 

estimated 1 billion deaths from starvation were prevented, earning Borlaug the 1970 Nobel 
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Peace Prize. However, unintended consequences created lasting divisions: chemical 

dependency bound farmers to industrial supply chains, groundwater depletion saw Indian 

water tables drop 0.5-1 meter annually, biodiversity loss reduced India's 30,000 rice 

varieties (1970) to fewer than 50 (2000), economic inequality widened as wealthy farmers 

prospered while poor farmers fell into debt, and mechanization displaced women's 

agricultural labor without alternative employment. 

 Cybernetics and Systems Thinking: Norbert Wiener coined "cybernetics" in 1948, 

unifying mathematics, engineering, neuroscience, and social theory around feedback, 

control, and communication concepts. The Macy Conferences (1946-1953) brought 

together John von Neumann (Mathematics), Claude Shannon (Information Theory), 

Warren McCulloch and Walter Pitts (Neural Networks), Margaret Mead and Gregory 

Bateson (Anthropology), and Heinz von Foerster (Physics, Biology). Economic 

applications included automated control systems in manufacturing and aviation, 

management theory through Stafford Beer's viable system model, and economic feedback 

loop analysis. Chile's Project Cybersyn (1971-1973) attempted real-time economic 

management using networked telex machines and cybernetic principles but was destroyed 

in Pinochet's 1973 coup, highlighting how interdisciplinary innovation intersects with 

political power and ideological conflict. 

4.5b 20th Century (1900-2000) Cultural Transformation 

 Dismantling Scientific Racism: Early 20th century Science inherited racial hierarchies 

through Phrenology, Eugenics, and IQ testing, but interdisciplinary convergence 

dismantled these ideologies through Franz Boas's combination of Physical Anthropology, 

Linguistics, and Ethnography demonstrating that skull measurements varied more within 

racial groups than between them and intelligence tests measured cultural learning rather 
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than innate capacity. Theodosius Dobzhansky's Genetics and the Origin of Species (1937) 

demonstrated that race is a statistical population concept without biological essence, with 

more genetic diversity within racial groups than between them. UNESCO Statements on 

Race (1950, 1951, 1964, 1967) declared that race has no biological validity for dividing 

humans into discrete categories and intelligence differences have no established genetic 

racial basis. This provided scientific ammunition for the U.S. Civil Rights Movement, 

influenced the Brown v. Board of Education (1954) Supreme Court decision, and 

challenged colonial ideologies in decolonizing nations, though scientific anti-racism didn't 

eliminate racism, which resurfaced as "cultural" rather than biological differences. 

 Media Technology Development: Television development required Physics (cathode ray 

tubes), Chemistry (phosphor coatings), Psychology (perception studies of flicker fusion 

and color theory), Engineering (signal processing), and Economics (advertising models), 

creating mass synchronized culture as U.S. television ownership grew from 9% of homes 

(1950s) to 87% (1960). This created shared viewing experiences like the moon landing and 

Kennedy assassination, established the advertising-entertainment complex combining 

market research psychology with creative arts, and prompted McLuhan's media theory that 

"the medium is the message." Computing emerged through ENIAC (1945) combining 

physics, electrical engineering, and mathematics, the transistor (1947) integrating solid-

state physics with manufacturing, and early AI at the Dartmouth Conference (1956) 

bringing together mathematics, psychology, linguistics, and philosophy, though cultural 

engagement was delayed with computing remaining elite/technical until personal 

computers in the 1980s, and the public engaging with outputs rather than processes while 

scientists remained cultural authorities rather than participants. 
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 Linear Technology Transfer Model: The 20th century operated on a hierarchical, top-

down model where research occurred in laboratories and universities, then "transferred" to 

industry and society through a linear pipeline. Scientific culture remained largely separate 

from popular culture, with scientists positioned as authoritative experts delivering results 

to passive publics who received findings without participating in the research process or 

engaging with methodologies. This created cultural lag where technological innovations 

took decades to penetrate society, and public discourse about science focused on outcomes 

rather than processes. The model reinforced expertise as something conferred from above 

rather than dialogically negotiated, with limited mechanisms for public input into research 

priorities or ethical considerations until results had already been implemented. 

4.5c 20th Century (1900-2000) Political Influence 

 Cold War Competition and National Priorities: The Soviet Union's Sputnik launch 

(1957) triggered U.S. panic about technological inferiority, creating DARPA (Defense 

Advanced Research Projects Agency) for mission-oriented cross-disciplinary funding, 

establishing NASA (1958) combining aerospace engineering, materials science, life 

sciences, and computing, and passing the National Defense Education Act (1958) for 

federal science/math education funding. The Apollo Program (1961-1972) cost $25.4 

billion, employed 400,000 workers across 20,000 companies and universities, achieved the 

moon landing, and advanced integrated circuits, new materials, and systems engineering 

as a discipline for managing complexity across domains. RAND Corporation (1948) 

brought mathematicians, economists, political scientists, and physicists together to develop 

game theory applications, systems analysis for military planning, nuclear deterrence theory 

including Mutually Assured Destruction, and counterinsurgency strategy for Vietnam, 
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though research priorities reflected Cold War paranoia more than human needs, with 

billions for space and weapons but comparatively little for poverty, health, and education. 

 Expert Advisory Model: The President's Science Advisory Committee (PSAC, 1957-

1973) was formed after Sputnik to advise the president directly through interdisciplinary 

membership of physicists, chemists, engineers, and mathematicians, influencing policy on 

nuclear test bans (atmospheric testing health risks), Vietnam War (advising de-escalation 

before Nixon disbanded PSAC in 1973 after disagreements), and environmental regulation 

through early pollution studies. The model featured closed deliberation where experts 

debated privately and presented unified recommendations, authority-based public 

deference to scientific judgment, national focus advising U.S. interests rather than global 

concerns, and limited diversity with predominantly white male physicists and little social 

science, humanities, or public input. International variants included the UK's Chief 

Scientific Adviser system, the USSR's Academy of Sciences formal state role, and France's 

École Polytechnique graduates dominating government, though limitations were exposed 

when PSAC advised against Agent Orange use but the military proceeded anyway, and 

scientists developed napalm and cluster bombs, causing the public to question whether 

scientific expertise guaranteed moral wisdom. 

 Environmental Movement Birth: Rachel Carson's Silent Spring (1962) synthesized 

Organic Chemistry (DDT's structure and persistence), Ecology (Bioaccumulation in food 

chains), Ornithology (Bird population crashes), Toxicology (cancer risks and endocrine 

disruption), Economics (agricultural benefits versus ecological costs), and Ethics 

(intergenerational responsibility) to challenge industrial practices. The chemical industry 

attacked Carson with gender-based dismissals as a "hysterical woman," but Kennedy's 

Science Advisory Committee investigated and validated her claims, leading to EPA 
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creation (1970), DDT ban (1972), and establishment of the precautionary principle in 

environmental law. Earth Day (1970) drew 20 million participants, interdisciplinary 

environmental science programs emerged, the "externalities" concept entered policy 

discourse, and environmental justice movements intersected race, class, and pollution 

exposure. This demonstrated that interdisciplinary research could mobilize public pressure 

against corporate-state interests through citizen engagement rather than elite closed 

advisory models, foreshadowing 21st century participatory approaches. 

4.5d 21st Century (2000-Present) Socioeconomic Impact 

 Computational Revolution in Bioinformatics: The Human Genome Project (1990-2003) 

brought together Biology, Computer Science (Sequence alignment algorithms), Statistics 

(Probabilistic gene prediction), Chemistry (DNA sequencing), Engineering (automated 

sequencing machines), and ethics (privacy and patenting concerns) to sequence the first 

human genome for $3 billion over 13 years, while by 2023 genome sequencing costs 

dropped to $200 in hours due to computational advances. This enabled personalized 

medicine with cancer treatments based on tumor genetics like Herceptin for HER2+ breast 

cancer, pharmacogenomics predicting drug responses by genetic variants, and direct-to-

consumer genetics through 23andMe and Ancestry.com (26+ million users) creating 

recreational genomics databases for pharmaceutical research. CRISPR gene editing (2012) 

combined biology, chemistry, and computer modeling to enable agricultural modifications, 

disease treatments like sickle cell therapy (approved 2023), and ethical controversies 

exemplified by He Jiankui's gene-edited babies (2018), though economic concentration 

sees Illumina controlling 80% of the sequencing market and raises surveillance, privacy, 

and insurance discrimination concerns. 
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 Climate Modeling Computational Complexity: Modern climate models combine 

Atmospheric Physics (Radiation transfer, cloud dynamics), Oceanography (Heat transport, 

carbon absorption), Ecology (Biosphere feedback loops), Chemistry (Greenhouse gas 

cycles), Glaciology (Ice sheet dynamics), Computer science (Parallel computing, petascale 

simulations), and Statistics (uncertainty quantification) running on supercomputers 

performing 10^18 calculations per second. CMIP6 (Coupled Model Intercomparison 

Project) involves 100+ models from 49 groups in 28 countries, generating petabytes of data 

requiring machine learning for pattern extraction, with socioeconomic implications for 

insurance industry climate risk pricing, agricultural crop selection and planting schedules, 

infrastructure building codes and coastal defenses, climate refugee migration predictions, 

and finance through carbon markets and ESG investing ($35 trillion globally). Political 

controversy persists despite interdisciplinary consensus, with fossil fuel interests funding 

contrarian research, national sovereignty concerns resisting international emissions limits, 

and developing nations demanding historical emitters pay adaptation costs. 

 Biotechnology and Synthetic Biology: Synthetic Biology converged Molecular Biology 

(Genetic regulatory networks), Engineering (Design principles for biological systems), 

Computer science (CAD-like genetic circuit design tools), Chemistry (DNA synthesis, 

protein engineering), and Ethics (creating new life forms, biosecurity) to enable 

commercial applications including biofuels through engineered microbes, pharmaceuticals 

like insulin produced in engineered bacteria, biomanufacturing of spider silk proteins and 

lab-grown meat, and CRISPR-based diagnostics for COVID-19. Startup proliferation 

includes Ginkgo Bioworks ($15B valuation) "printing" organisms on demand, patent wars 

between UC Berkeley and Broad Institute over CRISPR, regulatory gaps where synthetic 

organisms escape traditional GMO frameworks, and biosecurity risks from pandemic 
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potential of engineered pathogens. Economic inequality concerns arise as gene therapies 

cost $2-3 million per treatment (Luxturna for inherited blindness at $850,000, Zolgensma 

for spinal muscular atrophy at $2.1 million), creating a genetic enhancement divide where 

wealthy access human augmentation while poor populations do not. 

 Network Economics and Platform Capitalism: Google's PageRank (1998) combined 

Computer Science (Algorithm design), Mathematics (Eigenvector centrality), Library 

science (Citation analysis), Psychology (information-seeking behavior), and Economics 

(auction theory for ad pricing) to create the $280 billion global search advertising market 

(2023) with winner-take-all dynamics and data as primary capital. Amazon's marketplace 

integrated Computer Science (recommendation algorithms), Operations research 

(warehouse optimization), Economics (dynamic pricing), Behavioral psychology 

(interface design), and Robotics (automated fulfillment) to disrupt labor markets through 

the gig economy (Uber, DoorDash, TaskRabbit), warehouse work with productivity 

monitoring and high injury rates, and retail with 12,000+ U.S. store closures (2020) and 

geographic wealth concentration creating housing crises. Facebook/Meta's social graph 

applied network science (six degrees, homophily), psychology (social validation, FOMO, 

addiction mechanics), computer vision (face recognition), natural language processing 

(sentiment analysis), and economics (targeted advertising) with societal costs including 

teen mental health impacts, algorithmic polarization, election interference through 

Cambridge Analytica and Russian IRA operations, and COVID-19 misinformation 

spreading vaccine hesitancy, prompting regulatory responses like EU's GDPR and Digital 

Markets Act, U.S. antitrust investigations, and China's tech crackdown reasserting state 

control. 
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4.5e 21st Century (2000-Present) Cultural Transformation  

 Digital Humanities Emergence: Computational analysis transformed cultural scholarship 

through Franco Moretti's "distant reading" analyzing thousands of novels computationally 

rather than close reading dozens, Google Ngram Viewer tracking word frequency across 8 

million books over 500 years revealing cultural attention to individualism rising from the 

1960s and emotional vocabulary declining post-1960, and network analysis projects like 

Six Degrees of Francis Bacon mapping early modern social networks and Kindred Britain 

visualizing 30,000 family relationships revealing invisible intermediaries and gendered 

network differences. Spatial humanities employed GIS mapping of historical events, 

literary settings, and migration patterns, with Hypercities layering historical maps for 

virtual time-travel and projects mapping Dickens' London revealing correlations between 

poverty and disease pre-germ theory. Methodological debates emerged between 

traditionalists arguing computation reduces humanistic understanding to data and 

advocates claiming it enables impossible questions, creating epistemological tensions 

between interpretation and pattern recognition, though institutional impact includes digital 

humanities centers at Stanford, UCLA, and Virginia, historian positions requiring Python 

and R skills, NEH and Mellon Foundation funding, and public-facing databases like Old 

Bailey proceedings and Slave Voyages. 

 AI Cultural Impact and Algorithmic Aesthetics: Machine learning transformed creative 

production through GANs (Generative Adversarial Networks) creating original images, 

DALL-E, Midjourney, and Stable Diffusion (2022-) enabling text-to-image generation, 

and a Christie's auction (2018) selling AI-generated portrait for $432,500, though 

controversies arose over training on copyrighted images without permission and artists 

suing Stability AI and Midjourney. Music composition through AIVA creating symphonic 
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music and video game scores, OpenAI's Jukebox generating songs in artist styles, and 

Spotify's algorithms shaping consumption created algorithmic cultural gatekeepers, while 

GPT models enabled essay generation and creative writing raising academic concerns 

about plagiarism and erosion of writing instruction, flooding Amazon with AI-generated 

books, and establishing "prompt engineering" as a creative skill. Philosophical questions 

emerged about authorship of AI-generated content, whether machines create or merely 

recombine, whether art requires human intentionality, and whether artists are displaced or 

augmented, with cultural engagement patterns showing users experimenting with tools and 

sharing creations on Reddit and Discord, AI glitches becoming internet meme culture, and 

artist backlash through "No AI" pledges and detection tools. 

 Cognitive Science and Neuroscience Popularization: fMRI brain imaging studies 

(1990s-) revealed emotional decision-making, unconscious biases, and addiction 

neuroscience, popularized through books like Kahneman's Thinking, Fast and Slow and 

Ariely's Predictably Irrational, achieving cultural penetration through self-help industry 

phrases like "rewire your brain," "neuroplasticity," and "dopamine detox." Behavioral 

economics fused psychology, economics, and neuroscience to develop nudge theory 

(Thaler and Sunstein) about choice architecture shaping decisions, applied in UK 

Behavioural Insights Team policies like pension auto-enrollment and organ donation 

defaults, marketing tactics using scarcity and social proof, and technology design 

exploiting cognitive biases through infinite scroll and notifications. Cultural debates 

emerged about free will through Libet experiments suggesting unconscious brain activity 

precedes conscious decisions, moral responsibility with neuroscience in criminal trials 

showing brain damage mitigating culpability, and enhancement through nootropics and 

brain training apps claiming neuroscientific legitimation, though critiques warn against 
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"neuro-essentialism" reducing human experience to brain scans, while educational impact 

includes neuroscience debunking learning styles myths, Carol Dweck's growth mindset 

supported by neuroplasticity, and cognitive science informing pedagogy through spacing 

effects and retrieval practice. 

 Immediate Cultural Engagement Model: Unlike the 20th century's delayed cultural 

transfer, 21st century research unfolds within culture through scientists using Twitter, 

YouTube, and TikTok to share findings, debate implications, and engage critics in real-

time. The public doesn't passively receive results but critiques methodologies, questions 

funding sources, and participates in citizen science projects like iNaturalist (60M 

observations) and Foldit (protein folding game solving research problems). COVID-19 

exemplified this shift with 30,000+ preprints on MedRxiv (2020-2021), social media 

scientists like Eric Topol and Zeynep Tufekci explaining research on Twitter, and 

interdisciplinary debates about airborne transmission and vaccines unfolding publicly and 

influencing CDC guidance. This creates productive but chaotic dialogue where 

misinformation and legitimate skepticism intermingle, transparency allows public to see 

scientific uncertainty and debate, and participatory research includes patient advocacy 

groups funding rare disease research and community-based participatory research like Flint 

residents collecting water crisis data, though contested expertise emerges through "do your 

own research" enabling motivated reasoning, wellness influencers gaining large 

followings, and epistemological crises in distinguishing legitimate expertise from 

credentialed contrarianism. 

4.5f 21st Century (2000-Present) Political Influence 

 Climate Science Political Dominance: The IPCC process represents unprecedented 

interdisciplinary scale with Working Group I covering physical science (atmosphere, 
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oceans, cryosphere), Working Group II addressing impacts and adaptation (ecology, 

agriculture, health), and Working Group III examining mitigation (economics, energy, 

policy), involving 700+ scientists across 190 countries for AR6 (2021) with drafts 

reviewed by governments and experts incorporating 14,000+ comments. Findings evolved 

from AR1 (1990) stating "balance of evidence suggests human influence" through AR3 

(2001) "likely human-caused" (66% confidence) and AR5 (2014) "extremely likely" (95% 

confidence) to AR6 (2021) declaring human influence "unequivocal," informing UNFCCC 

negotiations including Paris Agreement targets, national policies like UK Climate Change 

Act and U.S. EPA regulations, and youth climate lawsuits. Despite 97% scientific 

consensus on human-caused warming, political action remains insufficient with 2023 

global temperature +1.4°C above pre-industrial levels and Paris target of 1.5°C likely 

breached by 2030, explained by fossil fuel lobbying (ExxonMobil knew of climate risks in 

1970s but funded denial), short-term political thinking favoring immediate costs over long-

term benefits, global coordination failures including free-rider problems, and cultural 

polarization making climate action an identity marker, prompting scientific community 

responses through climate communication research on framing strategies, scientist 

activism with Greta Thunberg and Extinction Rebellion, and controversies about whether 

activism compromises scientific objectivity. 

 Computational Social Science and Data Politics: Network analysis of political behavior 

includes Twitter/X studies identifying echo chambers, the 2010 Facebook experiment 

manipulating 61 million users' newsfeeds to study voting turnout (raising ethics questions 

about platform power), and Cambridge Analytica (2016) harvesting 87 million Facebook 

profiles for psychographic political microtargeting. Natural language processing enables 

sentiment analysis tracking policy support in real-time, misinformation detection 
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identifying bot networks, and legislative text analysis tracking model legislation and 

predicting outcomes, while causal inference from observational data employs difference-

in-differences and synthetic control methods estimating policy effects without randomized 

trials. Electoral campaigns employed these tools with Obama 2012 using A/B testing and 

volunteer optimization, Trump 2016 using Facebook dark posts for targeted invisible 

advertising, raising controversies about manipulation versus persuasion, while 

authoritarian uses include China's Social Credit System integrating surveillance and e-

commerce data, predictive policing algorithms criticized for reinforcing racial bias, and 

Uighur surveillance combining facial recognition, gait analysis, and DNA databases in 

interdisciplinary oppression. Democratic defense applications include detecting foreign 

election interference like Russia's IRA operations, algorithmic detection of partisan 

gerrymandering, and Hong Kong protesters using mesh networks and encryption, though 

epistemological challenges include social science replication crisis, algorithmic bias from 

training data reflecting historical discrimination, and black box model interpretability 

problems obscuring causation. 

 Global Research Networks and Distributed Production: EU Framework Programmes 

(Horizon 2020, Horizon Europe) with €95.5 billion budget (2021-2027) require multi-

country consortia and diverse disciplinary expertise, creating European research identity 

transcending national priorities though complicated by Brexit's UK separation from EU 

funding networks. International collaborations include CERN with 23 member states and 

10,000+ scientists from 100+ countries, Human Cell Atlas mapping 37 trillion cells with 

2,000+ scientists from 83 countries, and Large Hadron Collider's Higgs boson discovery 

(2012) with 5,154 co-authors from 223 institutions, facilitated by open science movement 

including arXiv.org pre-print repository (1991-) circumventing publication delays, PLOS 
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open-access journals challenging Elsevier and Springer paywalls, and COVID-19 

immediate sharing of viral sequences and clinical data. Geopolitical tensions emerged 

through U.S. China Initiative (2018-2022) with FBI investigations of Chinese researchers 

creating chilling effects on collaboration, Western Huawei bans restricting Chinese tech in 

research infrastructure, and data sovereignty conflicts between EU and U.S. cloud storage 

and China's data localization laws, while power asymmetries persist with English language 

dominance marginalizing non-anglophone research, Global South researchers cited less 

despite equivalent quality, 80% of research funding in Global North continuing brain drain, 

and Northern institutions setting agendas leaving tropical diseases underfunded. 

 Public Engagement Model Transformation: COVID-19 served as a natural experiment 

in public science with 30,000+ preprints on MedRxiv (2020-2021), social media scientists 

like Eric Topol and Zeynep Tufekci explaining research on Twitter, and the public 

accessing research before peer review, while interdisciplinary debates about airborne 

versus droplet transmission, mRNA vaccine technology explanations by developers 

Katalin Karikó and Barney Graham in mainstream media, and epidemiologists debating 

R0 and herd immunity thresholds occurred in real-time. Benefits included transparency 

showing scientific process with uncertainty, debate, and revision, trust building for some 

through visible deliberation, and rapid dissemination with preprints accelerating 

knowledge sharing by months, though costs included misinformation amplification 

through ivermectin and hydroxychloroquine hype from misinterpreted preprints, expert 

shopping by politicians citing contrarian scientists to justify inaction, harassment with 

Fauci and public health officials receiving death threats, and polarization making masks 

and vaccines tribal identifiers. Structural changes include participatory research through 

citizen science like iNaturalist (60M observations) and Foldit protein folding games, 
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patient advocacy with rare disease groups funding research and shaping priorities, and 

community-based participatory research with Flint water crisis residents collecting data 

and collaborating with scientists, supported by science communication infrastructure 

including university PR offices, individual scientists on YouTube (Sabine Hossenfelder) 

and TikTok (Hank Green), and platforms like The Conversation for academics writing 

publicly, though contested expertise emerges through "do your own research" enabling 

motivated reasoning and cherry-picking, alternative expertise from wellness influencers 

and contrarian scientists with large followings, and epistemological crisis in distinguishing 

legitimate expertise from credentialed contrarianism. 

4.5.1 Comparative Synthesis 

 Transformation Scale and Velocity 

 20th Century: Large but bounded projects operated on timescales of years to decades from 

research to societal impact, with the Manhattan Project requiring 4 years, the Green 

Revolution taking 15 years from initial research to widespread adoption, and the Space 

Race spanning 11 years from Kennedy's announcement to moon landing, following linear 

progression from basic research through applied research to development and societal 

implementation with clear demarcation between stages. 

 21st Century: Massive networked projects operate on timescales of months to years from 

research to societal impact, with CRISPR moving from basic research (2012) to clinical 

trials (2016) to approved therapy (2023) in 11 years, mRNA vaccine platforms developed 

over decades deployed for COVID-19 within 10 months of pandemic declaration, and AI 

language models like GPT progressing from research papers to billions of users within 2-

3 years, following recursive loops where research, application, and data generation occur 
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simultaneously with blurred boundaries enabling rapid iteration but creating volatility and 

reduced controllability. 

 Direction of Knowledge Flow 

 20th Century: Top-down expert-driven model where results were transmitted to society 

through linear technology transfer, with scientists conducting research in isolation from 

public discourse, delivering finished results through press releases and popularization, 

maintaining clear boundaries between expert and lay knowledge, and public playing 

passive recipient role accepting or rejecting completed innovations without participating 

in development processes or influencing research directions. 

 21st Century: Multidirectional participatory model where research co-evolves with 

societal discourse through real-time engagement, scientists debating in public forums 

where non-experts observe and critique methodologies, citizen science projects enabling 

public participation in data collection and analysis, patient advocacy groups funding and 

directing research priorities, and social media creating immediate feedback loops where 

public reaction influences research communication and sometimes methodologies, though 

this democratization creates tensions between expertise authority and popular opinion 

while exposing scientific uncertainty that can be exploited for political purposes. 

 Economic Integration Patterns 

 20th Century: Research→Development→Application linear pipeline with clear stages 

where basic research in universities received government funding, development in 

corporate or government labs translated findings into prototypes, application through 

manufacturing and commercialization reached consumers, and economic benefits 

concentrated in industrialized nations with technology transfer to developing nations 

occurring through licensing, foreign investment, or aid programs, creating decades-long 
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lag between discovery and widespread economic impact and maintaining separation 

between research institutions and commercial enterprises. 

 21st Century: Research↔Application↔Data recursive loops blur boundaries where 

platform companies like Google and Facebook conduct basic research while deploying 

products, user data from deployed applications feeds back into research algorithms, startup 

proliferation enables rapid translation from research to commercial products within 

months, and venture capital funding ties research agendas directly to market potential, 

creating immediate economic transformation but with greater volatility as companies rise 

and fall rapidly, concentration of wealth in technology hubs creating geographic inequality, 

and algorithmic systems simultaneously researched and deployed creating ethical 

challenges when problems emerge in real-world use. 

 Cultural Position of Science 

 20th Century: Scientific culture operated separate from popular culture with authority-

based trust, where scientists held privileged epistemological position as objective experts, 

popular science writing translated research for lay audiences maintaining clear expert-lay 

distinction, science fiction explored technological implications but remained distinct from 

actual research, and public trust derived from scientific credentials, institutional 

affiliations, and government endorsement, with challenges to scientific authority coming 

primarily from religious or ideological sources rather than methodological critiques or 

alternative expertise claims. 

 21st Century: Scientific culture embedded within popular culture with contested 

expertise, where scientists engage directly with public through social media breaking down 

expert-lay barriers, research findings become immediate cultural conversation topics with 

non-experts critiquing methodologies and questioning motives, AI-generated art and 
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computational creativity blur boundaries between scientific tools and cultural production, 

and trust is dialogically negotiated through ongoing engagement rather than automatically 

granted based on credentials, with democratized access enabling both productive public 

participation and proliferation of misinformation, and epistemological challenges 

emerging around distinguishing legitimate expertise from well-credentialed contrarianism 

or well-articulated pseudoscience. 

 Political Dynamics Evolution 

 20th Century: National priorities drove research through Cold War competition with 

closed advisory processes, where governments determined research agendas through 

defense department funding and national science foundations, expert advisory committees 

like PSAC deliberated behind closed doors presenting unified recommendations, 

international collaboration occurred primarily through Cold War alliances (NATO science 

programs) or bilateral agreements, and political influence flowed primarily from state to 

science through funding priorities and security classifications, with limited public input 

into research directions and scientific advice insulated from democratic pressure though 

sometimes ignored when politically inconvenient. 

 21st Century: Global challenges require distributed networks with public transparency 

creating both accountability and vulnerability, where climate change, pandemics, and AI 

safety transcend national boundaries requiring international coordination through IPCC, 

WHO, and emerging AI governance frameworks, research networks operate across borders 

complicating national security and intellectual property regimes, public engagement 

through social media exposes scientific debate and uncertainty enabling both democratic 

participation and political weaponization of scientific disagreement, and geopolitical 

competition re-emerges through technology rivalry (U.S.-China AI race, semiconductor 
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restrictions) while global problems demand cooperation, creating tensions between 

nationalism and internationalism with science caught between serving national interests 

and addressing planetary challenges requiring collective action. 

 Interdisciplinary Character Transformation 

 20th Century: Pragmatic convergence driven by specific problems including war, hunger, 

and disease brought disciplines together temporarily for mission accomplishment, with 

Manhattan Project physicists and chemists collaborating for weapon development then 

returning to disciplinary silos, Green Revolution agronomists and geneticists addressing 

food security through coordinated but ultimately separate research programs, and 

cybernetics attempting broader integration but remaining largely theoretical without 

computational infrastructure to implement across-domain synthesis at scale, resulting in 

interdisciplinary work as exceptional project-based collaboration rather than continuous 

research mode. 

 21st Century: Computational integration enabling continuous interdisciplinary work 

across previously incompatible domains makes interdisciplinarity the default rather than 

exception, with Bioinformatics seamlessly integrating Biology, Computer science, and 

Statistics as single coherent field, climate science requiring continuous synthesis of 

Atmospheric physics, Oceanography, Ecology, and Economics through Computational 

models, Digital humanities scholars routinely employing computational methods alongside 

traditional interpretation, and AI research inherently combining computer science, 

neuroscience, linguistics, philosophy, and ethics from inception rather than bringing 

disciplines together for specific projects, though creating challenges for academic 

structures designed around disciplinary departments, funding mechanisms organized by 
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traditional fields, and training programs struggling to produce researchers with genuinely 

integrated expertise rather than superficial familiarity with multiple domains. 

4.5.2 Critical Conclusions 

 Transformation Mechanisms Differ Fundamentally: The 20th century demonstrated 

interdisciplinary research could address civilization-scale challenges feeding billions 

through Green Revolution, treating diseases through antibiotic development, connecting 

continents through communications technology operating within hierarchies of expertise 

and nation-states with limited public participation and uneven global benefits concentrated 

in industrialized nations. The 21st century amplified interdisciplinary research's 

transformative power through computational tools enabling unprecedented integration 

while exposing vulnerabilities including surveillance and manipulation potential, global 

networks distributing knowledge but intellectual property and economic inequalities 

persisting, and public engagement building legitimacy but exposing science to 

politicization and weaponized misinformation campaigns. 

 Power Dynamics Inverted: 20th century interdisciplinary research transformed society 

from outside as external force where experts solved problems then delivered solutions to 

passive publics, maintaining clear separation between knowledge producers and 

knowledge consumers, with authority flowing from credentials and institutions, and 

political influence operating through closed advisory channels insulated from democratic 

pressure though vulnerable to being ignored when politically inconvenient. 21st-century 

interdisciplinary research transforms society from within as entangled system where 

research and society co-produce knowledge, values, risks, and opportunities 

simultaneously, blurring boundaries between experts and publics through participatory 

research and citizen science, with authority constantly negotiated through public dialogue 
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rather than automatically granted, and political influence operating through transparent but 

contested processes where scientific uncertainty becomes political weapon. 

 Speed Versus Stability Trade-offs: The acceleration from 20th-century decades-long 

research-to-impact timelines to 21st-century months-long timelines creates fundamental 

trade-offs where rapid deployment enables faster solutions to urgent problems like 

COVID-19 vaccine development but reduces time for comprehensive risk assessment and 

ethical deliberation, immediate economic transformation through platform technologies 

creates opportunities but generates instability through rapid creative destruction, real-time 

public engagement democratizes science but exposes work-in-progress to premature 

critique, and recursive research-application loops enable continuous improvement but 

make it difficult to pause for reflection when problems emerge, suggesting the century 

ahead requires developing new institutional mechanisms to preserve deliberation benefits 

while maintaining innovation speed. 

 Global Inequality Persistence: Despite transformations in scale, speed, and participation, 

both centuries maintained and sometimes exacerbated global inequalities where 20th-

century benefits concentrated in industrialized nations with Green Revolution creating 

dependencies while preventing starvation, operations research optimizing Northern 

corporate efficiency while displacing Southern labor, and Cold War research priorities 

serving superpower competition rather than development needs. 21st-century patterns 

continue this through genetic medicine creating enhancement divides based on wealth, 

platform capitalism concentrating value in Silicon Valley and similar hubs while extracting 

data globally, computational infrastructure requirements limiting which nations can 

participate in AI research, and climate impacts falling disproportionately on Global South 

while research funding and capacity remain concentrated in Global North, indicating that 
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interdisciplinary research's transformative power operates within rather than overcoming 

existing political-economic structures. 

 Existential Stakes Elevated: The 21st century confronts existential challenges where 

interdisciplinary research must address climate change threatening civilization stability, 

pandemic risks amplified by globalization and gain-of-function research, AI safety 

concerns as systems approach and potentially exceed human-level capabilities, and 

biosecurity threats from democratized gene editing and synthetic biology, requiring 

expertise that is authoritative without being authoritarian to maintain legitimacy while 

guiding urgent action, speed balanced with deliberation to avoid catastrophic mistakes 

from rushed deployment, and global collaboration accommodating diverse values and 

interests despite geopolitical tensions. Whether interdisciplinary research can navigate 

these challenges within the new paradigm where expertise is contested, speed is demanded, 

and global cooperation is fragile, will determine not merely societal transformation but 

potentially human survival and flourishing.  
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Chapter 5 

Findings and Conclusion 
 

5.1 Findings 

The preceding chapter titled "Data Analysis and Interpretation" analyses the exceptional scientific 

contributions of Nobel laureates across various dimensions in the fields of Physics, Chemistry and 

Physiology or Medicine spanning from 1901 to 2024. A total of 652 prize recipients are included 

in this study, distributed as follows: 227 in Physics, 197 in Chemistry, and 228 in Physiology or 

Medicine. The key findings derived from this investigation are outlined as follows:  

Scientific research has evolved from individual foundational discoveries to highly collaborative, 

technology-enabled, cross-disciplinary endeavors that increasingly focus on solving complex 

global challenges with rapid translation to practical applications. The pace of innovation continues 

to accelerate, driven by advanced instrumentation, computational methods, and global research 

networks. 

 Publication practices have evolved significantly in response to changing research 

dynamics. The 20th century saw a higher proportion of sole-authored papers, with 

individual researchers receiving primary recognition for their work. The 21st century has 

witnessed a shift toward highly collaborative authorship, where multiple researchers 

contribute to and share credit for publications. This transformation reflects a broader 

movement from individual recognition to team-based acknowledgment, creating new 

challenges for academic evaluation systems that must assess individual contributions 

within collaborative contexts. 
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A surprising transformation in scientific research has been noticed from individual to 

collaborative work. Single-author publications plummeted from 64% in the 20th century 

to just 23% in the 21st  century, while papers with 4+ authors surged from 6% to 33%, and 

international collaborations increased from 10% to 45%. This shift is even more 

pronounced in Nobel Prize-winning research, where single-author work in Physics 

declined from 85% (1901-1930) to just 10% (2011-2025), with Chemistry and Medicine 

showing similar patterns. The convergence reflects that modern scientific breakthroughs 

now require large interdisciplinary teams, shared resources, and global cooperation rather 

than individual scholarship. 

 The geographic dimension of research has expanded dramatically over the past century. 

Research in the 20th century maintained primarily a national or regional focus, with 

collaborations typically occurring within relatively confined geographic boundaries. The 

21st century has seen the emergence of global collaboration networks that span continents 

and time zones. International mobility among researchers has increased by approximately 

300%, reflecting the truly global nature of modern scientific enterprise. This globalization 

provides access to broader talent pools and diverse perspectives, though it also presents 

logistical challenges in coordinating across different locations and cultures. 

 A significant shift in regional distribution patterns has been noticed from the 20th to the 

21st century. In the 20th century, Europe led with 375 instances (60% of total), while North 

America accounted for 218 instances (35%). Asia, Oceania, Africa, and South America 

had minimal participation. By the 21st  century, Europe declined to 105 instances (35%), 

North America grew to 135 instances (45%), and Asia surged to 45 instances (15%). 

Oceania and Africa remained stable, while South America emerged as a new participant 

with 3 instances (1%). This data indicates a movement away from European dominance 
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toward a more diversified global engagement, with Asia's significant growth and South 

America's inclusion marking a notable transformation in global participation. 

 An 8% Jaccard similarity index between 20th and 21st century interdisciplinary research 

domains among Nobel Laureates reveals a fundamental transformation in scientific 

discovery, with 92% of contemporary research operating within entirely new conceptual 

frameworks that were largely inconceivable decades earlier. While foundational fields such 

as Physical Chemistry, Biochemistry, and Medical Physics demonstrate continuity, the 

emergence of distinct 21st century domains including Computational Biology, 

Nanotechnology, Climate Science, AI applications, and Systems Biology reflects how 

technological advancement, big data analytics, and pressing global challenges have 

fundamentally reconstituted the boundaries and collaborative structures of scientific 

inquiry. This low overlap indicates that modern science has evolved from discrete 

disciplines working in relative isolation to a highly interconnected ecosystem where 

breakthroughs increasingly occur at interdisciplinary interfaces, driven by computational 

capabilities and the recognition that complex challenges require synthetic approaches 

transcending conventional academic boundaries. The shift represents not merely 

methodological evolution but a deeper transformation in how knowledge is conceptualized 

and organized, presenting both unprecedented opportunities for rapid discovery and 

significant challenges for scientific education, institutional frameworks, and maintaining 

coherent communication across an increasingly diverse landscape of hybrid disciplines. 

 The distribution of Nobel laureates in Physics, Chemistry and Physiology or Medicine 

across countries and research organizations shows that a variety of models lead to success: 

industrial labs through sustained fundamental research (Bell Labs), focused technical 

institutes through selectivity and concentration (Caltech, MIT), comprehensive universities 
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through scale and breadth (Harvard, Cambridge), and pure research institutes through 

dedicated frontier science (Max Planck). Instead of focusing on a single model, research 

ecosystems benefit from this institutional diversity. The evidence challenges the notion that 

more is necessarily better in academic research by indicating that targeted missions, 

concentrated resources, and clear priorities frequently yield greater results than seeking 

complete excellence across all subjects. 

 Nobel Prize-winning interdisciplinary research has evolved dramatically between the 20th 

and 21st centuries in its societal impact and methodology. In the 20th century, foundational 

discoveries like the transistor, antibiotics, and synthetic materials transformed economies 

gradually over decades, creating new industries and labor markets while allowing societies 

time to adapt through education and institutional reforms. These breakthroughs initially 

increased inequality but eventually became widely accessible, democratizing benefits 

globally. The 21st century exhibits accelerated transformation, with discoveries like mRNA 

vaccines and CRISPR gene editing influencing society within months or years, creating 

rapid economic disruptions that challenge traditional adaptation mechanisms. 

Contemporary research increasingly addresses planetary-scale challenges through global 

collaboration networks, requiring integration of natural sciences with social sciences, 

economics, and policy studies, particularly evident in climate science and pandemic 

response. Politically, scientific research has shifted from expert-driven policy advice to 

requiring democratic participation and public engagement, with citizens increasingly 

expected to deliberate on complex issues like genetic engineering and artificial 

intelligence. Culturally, research now demands active public scientific literacy and 

challenges traditional authority structures through democratized information production, 

while computational methods enable new forms of cultural production that blur boundaries 



[228] 

 

between human and machine creativity. The 21st century emphasizes research equity and 

justice, with increased participation from developing nations and marginalized 

communities in both research processes and benefit distribution. Future Nobel-recognized 

work will likely continue this trajectory, addressing global challenges while maintaining 

democratic accountability, ethical oversight, and commitment to human dignity and 

environmental sustainability. 

 

5.2 Conclusion 

This analytical study illuminates the complex relationship between research output, 

publication patterns, and scientific excellence as recognized through Nobel Prizes. The 

findings challenge simplistic productivity metrics while affirming the importance of 

sustained commitment to significant problems, strategic collaboration, and rigorous 

scholarship. Nobel laureates' publication records reveal not just individual genius but the 

importance of supportive ecosystems, patient recognition processes, and cumulative 

knowledge building. Their work exemplifies how scientific progress emerges from the 

interplay of individual creativity, collaborative effort, and institutional support. 

As science faces increasing pressure for immediate results and measurable outputs, the 

lessons from Nobel laureates' careers remind us that truly transformative research requires 

time, resources, and environments that tolerate uncertainty. The scientific community must 

balance accountability with the freedom necessary for exploration, ensuring that future 

generations can pursue the fundamental questions that advance human knowledge.  

The publication patterns of Nobel laureates ultimately reflect both the changing nature of 

scientific inquiry and enduring principles of excellence. Understanding these patterns 
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provides valuable guidance for nurturing the next generation of breakthrough discoveries 

while respecting the diverse pathways through which scientific innovation emerges. 

These findings indicate that future scientific research output will depend not on individual 

brilliance alone, but on our collective ability to foster international collaboration, support 

interdisciplinary integration, ensure equitable global participation, and maintain 

democratic accountability in research that increasingly shapes humanity's shared future.  
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Year Laureate
HD (Highest Degree 

Institution)
PWR (Prize-Winning 
Research Institution)

NP (Nobel Position at Time 
of Award)

1901 Jacobus Henricus van 't 
Hoff

University of Utrecht University of Berlin University of Berlin

1902 Hermann Emil Fischer University of Strasbourg University of Berlin University of Berlin

1903 Svante Arrhenius University of Uppsala Stockholm University 
College

Stockholm University College

1904 William Ramsay University of Glasgow University College 
London

University College London

1905 Adolf von Baeyer University of Heidelberg University of Munich University of Munich

1906 Henri Moissan École Supérieure de 
Pharmacie, Paris

École Supérieure de 
Pharmacie, Paris

Collège de France

1907 Eduard Buchner University of Leipzig University of Berlin University of Berlin

1908 Ernest Rutherford University of Cambridge McGill University Victoria University of 
Manchester

1909 Wilhelm Ostwald University of Leipzig University of Leipzig University of Leipzig

1910 Otto Wallach University of Göttingen University of Göttingen University of Göttingen

1911 Marie Curie University of Paris Sorbonne / Radium 
Institute

Sorbonne / Radium Institute

1912 Victor Grignard & Paul 
Sabatier

University of Lyon 
(Grignard), École Normale 
Supérieure (Sabatier)

University of Nancy, 
University of Toulouse

University of Nancy, 
University of Toulouse

1913 Alfred Werner University of Zurich University of Zurich University of Zurich

1914 Theodore W. Richards Harvard University Harvard University Harvard University

1915 Richard Willstätter University of Munich University of Berlin University of Munich

1916 Not awarded — — —

1917 Not awarded — — —

1918 Fritz Haber University of Berlin Kaiser Wilhelm Institute 
for Physical Chemistry

Kaiser Wilhelm Institute

1919 Not awarded — — —

1920 Walther Nernst University of Zurich University of Berlin University of Berlin

1921 Frederick Soddy University of Oxford University of Glasgow University of Oxford

1922 Francis W. Aston University of Birmingham Cavendish Laboratory, 
Cambridge

University of Cambridge

1923 Fritz Pregl University of Graz University of Graz University of Graz

1924 Not awarded — — —

1925 Richard Zsigmondy University of Munich University of Göttingen University of Göttingen

1926 The (Theodor) 
Svedberg

Uppsala University Uppsala University Uppsala University

1927 Heinrich Wieland University of Munich University of Munich University of Munich

1928 Adolf Windaus University of Freiburg University of Göttingen University of Göttingen

1929 Arthur Harden & Hans 
von Euler-Chelpin

University of Manchester 
(Harden), University of 
Berlin (Euler-Chelpin)

Lister Institute (Harden), 
Stockholm University 
(Euler-Chelpin)

Lister Institute, Stockholm 
University

1930 Hans Fischer University of Munich Technical University of 
Munich

Technical University of 
Munich

1931 Carl Bosch & Friedrich 
Bergius

University of Leipzig 
(Bosch), University of 
Leipzig (Bergius)

BASF (Bosch), University 
of Leipzig (Bergius)

BASF, University of Leipzig

1932 Irving Langmuir Columbia University General Electric Research 
Laboratory

General Electric Research 
Laboratory

1933 Not awarded — — —

1934 Harold C. Urey University of California, 
Berkeley

Columbia University Columbia University

1935 Frédéric Joliot & Irène 
Joliot-Curie

University of Paris Radium Institute, Paris Radium Institute, Paris

1936 Peter Debye University of Munich University of Leipzig University of Leipzig

1937 Norman Haworth & 
Paul Karrer

University of Manchester 
(Haworth), University of 
Zurich (Karrer)

University of 
Birmingham, University 
of Zurich

University of Birmingham, 
University of Zurich

1938 Richard Kuhn University of Munich University of Heidelberg University of Heidelberg

1939 Adolf Butenandt & 
Leopold Ruzicka

University of Marburg 
(Butenandt), ETH Zurich 
(Ruzicka)

Kaiser Wilhelm Institute, 
ETH Zurich

Kaiser Wilhelm Institute, ETH 
Zurich

1940 Not awarded — — —

1941 Not awarded — — —

1942 Not awarded — — —

1943 George de Hevesy University of Budapest University of Copenhagen University of Stockholm

1944 Otto Hahn University of Marburg Kaiser Wilhelm Institute 
for Chemistry

Kaiser Wilhelm Institute

1945 Artturi Virtanen University of Helsinki University of Helsinki University of Helsinki
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PWR (Prize-Winning 
Research Institution)

NP (Nobel Position at Time 
of Award)

1946 James B. Sumner, John 
H. Northrop, Wendell 
M. Stanley

Harvard University 
(Sumner), Columbia 
University (Northrop), 
University of Illinois 
(Stanley)

Cornell University, 
Rockefeller Institute, UC 
Berkeley

Cornell University, 
Rockefeller Institute, UC 
Berkeley

1947 Sir Robert Robinson University of Manchester University of Oxford University of Oxford

1948 Arne Tiselius Uppsala University Uppsala University Uppsala University

1949 William F. Giauque UC Berkeley UC Berkeley UC Berkeley

1950 Otto Diels & Kurt Alder University of Berlin (Diels), 
University of Berlin (Alder)

University of Kiel University of Kiel

1951 Edwin McMillan & 
Glenn Seaborg

Princeton University 
(McMillan), UC Berkeley 
(Seaborg)

UC Berkeley UC Berkeley

1952 Archer Martin & 
Richard Synge

University of Cambridge 
(Martin), University of 
Edinburgh (Synge)

Wool Industries Research 
Association

National Institute for Medical 
Research

1953 Hermann Staudinger University of Halle University of Freiburg University of Freiburg

1954 Linus Pauling California Institute of 
Technology

Caltech Caltech

1955 Vincent du Vigneaud Johns Hopkins University Cornell University 
Medical College

Cornell University Medical 
College

1956 Cyril Hinshelwood & 
Nikolay Semenov

University of Oxford 
(Hinshelwood), Leningrad 
State University (Semenov)

University of Oxford, 
Institute of Chemical 
Physics

University of Oxford, Institute 
of Chemical Physics

1957 Lord Todd (Alexander 
R. Todd)

University of Glasgow University of Cambridge University of Cambridge

1958 Frederick Sanger University of Cambridge University of Cambridge University of Cambridge

1959 Jaroslav Heyrovský Charles University, Prague Charles University Charles University

1960 Willard Libby University of California, 
Berkeley

University of Chicago University of California, Los 
Angeles

1961 Melvin Calvin University of Minnesota University of California, 
Berkeley

UC Berkeley

1962 Max Perutz & John 
Kendrew

University of Vienna 
(Perutz), University of 
Cambridge (Kendrew)

Cavendish Laboratory, 
Cambridge

University of Cambridge

1963 Karl Ziegler & Giulio 
Natta

University of Marburg 
(Ziegler), University of 
Milan (Natta)

Max Planck Institute, 
Polytechnic Institute of 
Milan

Max Planck Institute, 
Polytechnic Institute of Milan

1964 Dorothy Crowfoot 
Hodgkin

University of Oxford University of Oxford University of Oxford

1965 Robert B. Woodward Massachusetts Institute of 
Technology

Harvard University Harvard University

1966 Robert S. Mulliken University of Chicago University of Chicago University of Chicago

1967 Manfred Eigen, Ronald 
George Wreyford 
Norrish, George Porter

University of Göttingen 
(Eigen), University of 
Cambridge (Norrish & 
Porter)

Max Planck Institute, 
University of Cambridge

Max Planck Institute, 
University of Cambridge

1968 Lars Onsager Johns Hopkins University Yale University Yale University

1969 Derek Barton & Odd 
Hassel

Imperial College London 
(Barton), University of Oslo 
(Hassel)

Imperial College, 
University of Oslo

Imperial College, University 
of Oslo

1970 Luis Federico Leloir University of Buenos Aires Institute for Biochemical 
Research, Buenos Aires

Institute for Biochemical 
Research, Buenos Aires

1971 Gerhard Herzberg Technische Hochschule 
Darmstadt

University of 
Saskatchewan

National Research Council of 
Canada

1972 Christian B. Anfinsen, 
Stanford Moore, 
William H. Stein

Johns Hopkins University 
(Anfinsen), University of 
Wisconsin (Moore), 
Columbia University (Stein)

NIH (Anfinsen), 
Rockefeller University 
(Moore & Stein)

NIH, Rockefeller University

1973 Ernst Otto Fischer & 
Geoffrey Wilkinson

Technical University of 
Munich (Fischer), Imperial 
College London 
(Wilkinson)

TU Munich, Imperial 
College

TU Munich, Imperial College 
London

1974 Paul J. Flory Ohio State University Stanford University Stanford University

1975 John Cornforth & 
Vladimir Prelog

University of Sydney 
(Cornforth), ETH Zurich 
(Prelog)

University of Sussex, 
ETH Zurich

University of Sussex, ETH 
Zurich

1976 William N. Lipscomb California Institute of 
Technology

Harvard University Harvard University
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1977 Ilya Prigogine Free University of Brussels Université Libre de 
Bruxelles

Université Libre de Bruxelles

1978 Peter D. Mitchell University of Cambridge Glynn Research Institute Glynn Research Institute

1979 Herbert C. Brown & 
Georg Wittig

University of Chicago 
(Brown), University of 
Marburg (Wittig)

Purdue University, 
University of Heidelberg

Purdue University, University 
of Heidelberg

1980 Paul Berg, Walter 
Gilbert, Frederick 
Sanger

Case Western Reserve 
University (Berg), Harvard 
University (Gilbert), 
University of Cambridge 
(Sanger)

Stanford University, 
Harvard University, 
University of Cambridge

Stanford, Harvard, Cambridge

1981 Kenichi Fukui & Roald 
Hoffmann

Kyoto University (Fukui), 
Columbia University 
(Hoffmann)

Kyoto University, Cornell 
University

Kyoto University, Cornell 
University

1982 Aaron Klug University of Cape Town MRC Laboratory of 
Molecular Biology, 
Cambridge

MRC Laboratory, Cambridge

1983 Henry Taube University of California, 
Berkeley

Stanford University Stanford University

1984 Robert Bruce Merrifield University of California, 
Los Angeles

Rockefeller University Rockefeller University

1985 Herbert A. Hauptman & 
Jerome Karle

Columbia University 
(Hauptman), University of 
Michigan (Karle)

Naval Research 
Laboratory

Naval Research Laboratory

1986 Dudley R. Herschbach, 
Yuan T. Lee, John C. 
Polanyi

Harvard University 
(Herschbach), UC Berkeley 
(Lee), Manchester 
University (Polanyi)

Harvard, UC Berkeley, 
University of Toronto

Harvard, UC Berkeley, 
University of Toronto

1987 Donald J. Cram, Jean-
Marie Lehn, Charles J. 
Pedersen

Harvard University (Cram), 
University of Strasbourg 
(Lehn), University of 
Dayton (Pedersen)

UCLA, University of 
Strasbourg, DuPont

UCLA, University of 
Strasbourg, DuPont

1988 Johann Deisenhofer, 
Robert Huber, Hartmut 
Michel

University of Munich (all) Max Planck Institute for 
Biochemistry

Max Planck Institute for 
Biochemistry

1989 Sidney Altman & 
Thomas R. Cech

University of Colorado 
(Altman), UC Berkeley 
(Cech)

Yale University, 
University of Colorado

Yale University, University of 
Colorado

1990 Elias James Corey MIT Harvard University Harvard University

1991 Richard R. Ernst ETH Zurich ETH Zurich ETH Zurich

1992 Rudolph A. Marcus McGill University California Institute of 
Technology

Caltech

1993 Kary B. Mullis & 
Michael Smith

University of California, 
Berkeley (Mullis), 
University of British 
Columbia (Smith)

Cetus Corporation 
(Mullis), UBC (Smith)

Independent (Mullis), UBC 
(Smith)

1994 George A. Olah Budapest University of 
Technology

University of Southern 
California

USC

1995 Paul J. Crutzen, Mario 
Molina, Frank 
Sherwood Rowland

University of Stockholm 
(Crutzen), UC Berkeley 
(Molina), University of 
Chicago (Rowland)

Max Planck Institute, 
MIT, UC Irvine

Max Planck Institute, MIT, 
UC Irvine

1996 Robert F. Curl Jr., 
Harold Kroto, Richard 
Smalley

Rice University (Curl & 
Smalley), University of 
Sheffield (Kroto)

Rice University Rice University, University of 
Sussex

1997 Paul D. Boyer, John E. 
Walker, Jens C. Skou

University of Wisconsin 
(Boyer), University of 
Oxford (Walker), University 
of Copenhagen (Skou)

UCLA, MRC Cambridge, 
Aarhus University

UCLA, MRC Cambridge, 
Aarhus University

1998 Walter Kohn & John 
Pople

Harvard University (Kohn), 
University of Cambridge 
(Pople)

UC Santa Barbara (Kohn), 
Northwestern University 
(Pople)

UC Santa Barbara, 
Northwestern University

1999 Ahmed Zewail University of Pennsylvania California Institute of 
Technology

Caltech

2000 Alan J. Heeger, Alan G. 
MacDiarmid, Hideki 
Shirakawa

University of California 
(Heeger), University of 
Wisconsin (MacDiarmid), 
University of Tokyo 
(Shirakawa)

UC Santa Barbara, 
University of 
Pennsylvania, University 
of Tsukuba

UC Santa Barbara, University 
of Pennsylvania, University of 
Tsukuba
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2001 William S. Knowles, 
Ryoji Noyori, K. Barry 
Sharpless

University of Wisconsin 
(Knowles), Kyoto 
University (Noyori), 
Stanford University 
(Sharpless)

Monsanto Company, 
Nagoya University, 
Scripps Research Institute

Retired (Knowles), Nagoya 
University, Scripps Research 
Institute

2002 John B. Fenn, Koichi 
Tanaka, Kurt Wüthrich

Yale University (Fenn), 
Tohoku University 
(Tanaka), University of 
Bern (Wüthrich)

Virginia Commonwealth 
University, Shimadzu 
Corp., ETH Zurich

Virginia Commonwealth 
University, Shimadzu Corp., 
ETH Zurich

2003 Peter Agre, Roderick 
MacKinnon

Johns Hopkins University 
(Agre), Harvard University 
(MacKinnon)

Johns Hopkins University, 
Rockefeller University

Johns Hopkins University, 
Rockefeller University

2004 Aaron Ciechanover, 
Avram Hershko, Irwin 
Rose

Hebrew University 
(Ciechanover & Hershko), 
University of Chicago 
(Rose)

Technion, Technion, Fox 
Chase Cancer Center

Technion, Technion, Fox 
Chase Cancer Center

2005 Yves Chauvin, Robert 
H. Grubbs, Richard R. 
Schrock

Chimie ParisTech 
(Chauvin), Florida State 
University (Grubbs), 
Harvard University 
(Schrock)

Institut Français du 
Pétrole, Caltech, MIT

Institut Français du Pétrole, 
Caltech, MIT

2006 Roger D. Kornberg Stanford University Stanford University Stanford University

2007 Gerhard Ertl Technical University of 
Stuttgart

Fritz Haber Institute of the 
Max Planck Society

Fritz Haber Institute

2008 Osamu Shimomura, 
Martin Chalfie, Roger 
Y. Tsien

Nagasaki Medical College 
(Shimomura), Harvard 
University (Chalfie), UC 
Berkeley (Tsien)

Marine Biological Lab, 
Columbia University, UC 
San Diego

Marine Biological Lab, 
Columbia University, UC San 
Diego

2009 Venkatraman 
Ramakrishnan, Thomas 
A. Steitz, Ada E. 
Yonath

Ohio University 
(Ramakrishnan), UC 
Berkeley (Steitz), Hebrew 
University (Yonath)

MRC Laboratory, Yale 
University, Weizmann 
Institute

MRC Laboratory, Yale 
University, Weizmann 
Institute

2010 Richard F. Heck, Ei-ichi 
Negishi, Akira Suzuki

UCLA (Heck), University 
of Pennsylvania (Negishi), 
Hokkaido University 
(Suzuki)

University of Delaware, 
Purdue University, 
Hokkaido University

University of Delaware, 
Purdue University, Hokkaido 
University

2011 Dan Shechtman Technion – Israel Institute 
of Technology

Technion Technion

2012 Robert Lefkowitz & 
Brian Kobilka

Columbia University 
(Lefkowitz), Yale 
University (Kobilka)

Duke University, Stanford 
University

Duke University, Stanford 
University

2013 Martin Karplus, 
Michael Levitt, Arieh 
Warshel

Harvard University 
(Karplus), University of 
Cambridge (Levitt), 
Weizmann Institute 
(Warshel)

Harvard, Stanford, USC Harvard, Stanford, USC

2014 Eric Betzig, Stefan W. 
Hell, William Moerner

Cornell University (Betzig), 
University of Heidelberg 
(Hell), Stanford University 
(Moerner)

Janelia Research Campus, 
Max Planck Institute, 
Stanford

Janelia, Max Planck, Stanford

2015 Tomas Lindahl, Paul L. 
Modrich, Aziz Sancar

Karolinska Institute 
(Lindahl), Stanford 
University (Modrich), 
University of Texas 
(Sancar)

Francis Crick Institute, 
Duke University, UNC 
Chapel Hill

Crick Institute, Duke, UNC 
Chapel Hill

2016 Jean-Pierre Sauvage, 
Fraser Stoddart, 
Bernard Feringa

University of Strasbourg 
(Sauvage), University of 
Edinburgh (Stoddart), 
University of Groningen 
(Feringa)

University of Strasbourg, 
Northwestern University, 
University of Groningen

Strasbourg, Northwestern, 
Groningen

2017 Jacques Dubochet, 
Joachim Frank, Richard 
Henderson

University of Geneva 
(Dubochet), Technical 
University of Munich 
(Frank), University of 
Cambridge (Henderson)

University of Lausanne, 
Columbia University, 
MRC Laboratory

Lausanne, Columbia, 
Cambridge

2018 Frances Arnold, George 
Smith, Gregory Winter

UC Berkeley (Arnold), 
Harvard University (Smith), 
University of Cambridge 
(Winter)

Caltech, University of 
Missouri, MRC 
Laboratory

Caltech, Missouri, Cambridge
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NP (Nobel Position at Time 
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2019 John B. Goodenough, 
M. Stanley 
Whittingham, Akira 
Yoshino

University of Chicago 
(Goodenough), Oxford 
University (Whittingham), 
Osaka University (Yoshino)

UT Austin, Binghamton 
University, Asahi Kasei 
Corp.

UT Austin, Binghamton, 
Meijo University

2020 Emmanuelle 
Charpentier, Jennifer 
Doudna

University of Paris VI 
(Charpentier), Harvard 
University (Doudna)

Max Planck Unit for 
Pathogens, UC Berkeley

Max Planck Unit, UC 
Berkeley

2021 Benjamin List, David 
W.C. MacMillan

Goethe University Frankfurt 
(List), UC Berkeley 
(MacMillan)

Max-Planck-Institut für 
Kohlenforschung, 
Princeton University

Max-Planck-Institut, Princeton 
University

2022 Carolyn Bertozzi, 
Morten Meldal, K. 
Barry Sharpless

Harvard University 
(Bertozzi), Technical 
University of Denmark 
(Meldal), Stanford 
University (Sharpless)

Stanford University, 
University of 
Copenhagen, Scripps 
Research

Stanford, Copenhagen, Scripps 
Research

2023 Moungi Bawendi, Louis 
Brus, Aleksey Yekimov

Harvard University 
(Bawendi), Columbia 
University (Brus), Ioffe 
Institute (Yekimov)

MIT, Bell Labs, Ioffe 
Institute

MIT, Columbia University, 
Nanocrystals Technology Inc.

2024 David Baker, Demis 
Hassabis, John Jumper

University of California, 
Berkeley (Baker), 
University of Cambridge 
(Hassabis & Jumper)

University of Washington, 
DeepMind

University of Washington, 
DeepMind
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1901 Emil Adolf von Behring University of Berlin University of Marburg University of Marburg

1902 Ronald Ross St Bartholomew’s Hospital, London Indian Medical Service University College Liverpool
1903 Niels Ryberg Finsen University of Copenhagen Finsen Medical Light Institute Finsen Institute, Copenhagen

1904 Ivan Pavlov Imperial Military Medical Academy, St. Petersburg Institute of Experimental Medicine, St. 
Petersburg

Institute of Experimental Medicine

1905 Robert Koch University of Göttingen University of Berlin University of Berlin
1906 Camillo Golgi & Santiago Ramón 

y Cajal
University of Pavia (Golgi), University of Zaragoza 
(Cajal)

University of Pavia, University of Madrid University of Pavia, University of Madrid

1907 Charles Louis Alphonse Laveran University of Strasbourg French Army Medical Corps Pasteur Institute, Paris

1908 Ilya Mechnikov & Paul Ehrlich University of Kharkiv (Mechnikov), University of 
Leipzig (Ehrlich)

Pasteur Institute, Institute for Experimental 
Therapy

Pasteur Institute, Frankfurt Institute

1909 Emil Theodor Kocher University of Bern University of Bern University of Bern

1910 Albrecht Kossel University of Rostock University of Heidelberg University of Heidelberg
1911 Allvar Gullstrand Uppsala University Uppsala University Uppsala University
1912 Alexis Carrel University of Lyon Rockefeller Institute for Medical Research Rockefeller Institute

1913 Charles Richet University of Paris Sorbonne / Collège de France University of Paris
1914 Robert Bárány University of Vienna University of Vienna University of Vienna
1915 Not awarded — — —
1916 Not awarded — — —
1917 Julius Wagner-Jauregg University of Vienna University of Vienna University of Vienna

1918 Not awarded — — —
1919 Jules Bordet Free University of Brussels Pasteur Institute, Brussels Free University of Brussels
1920 Schack August Steenberg Krogh University of Copenhagen University of Copenhagen University of Copenhagen

1921 Not awarded — — —
1922 Archibald V. Hill & Otto 

Meyerhof
University of Cambridge (Hill), University of Berlin 
(Meyerhof)

University College London, University of Kiel University College London, University of 
Kiel

1923 Frederick Banting & John 
Macleod

University of Toronto (Banting), University of 
Aberdeen (Macleod)

University of Toronto University of Toronto

1924 Willem Einthoven University of Utrecht University of Leiden University of Leiden
1925 Not awarded — — —
1926 Johannes Fibiger University of Copenhagen University of Copenhagen University of Copenhagen
1927 Julius Wagner-Jauregg University of Vienna University of Vienna University of Vienna

1928 Charles Nicolle University of Rouen Pasteur Institute, Tunis Pasteur Institute, Tunis
1929 Christiaan Eijkman & Frederick 

Gowland Hopkins
University of Amsterdam (Eijkman), University of 
Cambridge (Hopkins)

University of Utrecht, University of 
Cambridge

University of Utrecht, University of 
Cambridge

1930 Karl Landsteiner University of Vienna Rockefeller Institute for Medical Research Rockefeller Institute

1931 Otto Warburg University of Berlin Kaiser Wilhelm Institute for Biology Kaiser Wilhelm Institute

1932 Charles Sherrington & Edgar 
Adrian

University of Cambridge (both) University of Oxford, University of 
Cambridge

University of Oxford, University of 
Cambridge

1933 Thomas Hunt Morgan Johns Hopkins University Columbia University Columbia University

1934 George Whipple, George Minot, 
William Murphy

University of Michigan (Whipple), Harvard 
University (Minot & Murphy)

University of Rochester, Harvard University University of Rochester, Harvard University

1935 Hans Spemann University of Heidelberg University of Freiburg University of Freiburg
1936 Henry Dale & Otto Loewi University of Cambridge (Dale), University of 

Strasbourg (Loewi)
National Institute for Medical Research, 
University of Graz

NIMR London, University of Graz

1937 Albert Szent-Györgyi Semmelweis University University of Szeged University of Szeged

1938 Corneille Heymans University of Ghent University of Ghent University of Ghent
1939 Gerhard Domagk University of Kiel IG Farbenindustrie AG University of Münster
1940 Not awarded — — —
1941 Not awarded — — —
1942 Not awarded — — —
1943 Henrik Dam & Edward Doisy University of Copenhagen (Dam), University of 

Wisconsin (Doisy)
University of Copenhagen, Saint Louis 
University

University of Copenhagen, Saint Louis 
University

1944 Joseph Erlanger & Herbert Gasser Johns Hopkins University (both) Washington University in St. Louis Washington University in St. Louis

1945 Sir Alexander Fleming, Ernst 
Chain, Howard Florey

St Mary's Hospital Medical School (Fleming), 
University of Berlin (Chain), University of Adelaide 
(Florey)

St Mary's Hospital, Oxford University St Mary's Hospital, Oxford University

1946 Hermann J. Muller Columbia University University of Texas University of Indiana
1947 Carl Ferdinand Cori & Gerty 

Theresa Cori
Charles University, Prague (both) Washington University in St. Louis Washington University in St. Louis

1948 Paul Müller University of Basel J.R. Geigy AG J.R. Geigy AG
1949 Walter Hess & António Egas 

Moniz
University of Zurich (Hess), University of Lisbon 
(Moniz)

University of Zurich, University of Lisbon University of Zurich, University of Lisbon

1950 Edward Calvin Kendall, Tadeus 
Reichstein, Philip Showalter 
Hench

Columbia University (Kendall), University of Basel 
(Reichstein), Lafayette College (Hench)

Mayo Clinic, University of Basel Mayo Clinic, University of Basel

1951 Max Theiler University of Cape Town Rockefeller Foundation Rockefeller Foundation
1952 Selman Waksman Rutgers University Rutgers University Rutgers University
1953 Hans Adolf Krebs & Fritz 

Lipmann
University of Munich (Krebs), University of Berlin 
(Lipmann)

University of Sheffield, Rockefeller Institute University of Sheffield, Rockefeller Institute

1954 John Enders, Thomas Weller, 
Frederick Robbins

Harvard University (all) Harvard Medical School Harvard Medical School

1955 Axel Hugo Theodor Theorell Karolinska Institute Karolinska Institute Karolinska Institute

1956 André Frédéric Cournand, Werner 
Forssmann, Dickinson W. 
Richards

University of Paris (Cournand), University of Berlin 
(Forssmann), Columbia University (Richards)

Bellevue Hospital, German clinics, Columbia 
University

Columbia University, German clinics, 
Columbia University

1957 Daniel Bovet University of Geneva Istituto Superiore di Sanità, Rome Istituto Superiore di Sanità

1958 George Beadle, Edward Tatum, 
Joshua Lederberg

University of Chicago (Beadle), University of 
Wisconsin (Tatum), Columbia University 
(Lederberg)

Caltech, Stanford University, University of 
Wisconsin

Caltech, Stanford, University of Wisconsin

1959 Severo Ochoa & Arthur Kornberg University of Madrid (Ochoa), University of 
Rochester (Kornberg)

NYU School of Medicine, Stanford University NYU School of Medicine, Stanford 
University
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1960 Sir Frank Macfarlane Burnet & 
Peter Medawar

University of Melbourne (Burnet), University of 
Oxford (Medawar)

Walter and Eliza Hall Institute, National 
Institute for Medical Research

Walter and Eliza Hall Institute, NIMR 
London

1961 Georg von Békésy University of Budapest Harvard University Harvard University
1962 Francis Crick, James Watson, 

Maurice Wilkins
University of Cambridge (Crick), Indiana University 
(Watson), University of Birmingham (Wilkins)

Cavendish Laboratory, Cambridge; Cold 
Spring Harbor; King's College London

Cambridge, Harvard, King's College London

1963 John Eccles, Alan Hodgkin, 
Andrew Huxley

University of Melbourne (Eccles), University of 
Cambridge (Hodgkin & Huxley)

Australian National University, Cambridge 
University

ANU, Cambridge University

1964 Konrad Bloch & Feodor Lynen University of Munich (both) Harvard University, University of Munich Harvard University, University of Munich

1965 François Jacob, André Lwoff, 
Jacques Monod

University of Paris (all) Pasteur Institute Pasteur Institute

1966 Peyton Rous & Charles Huggins Johns Hopkins University (Rous), University of 
Michigan (Huggins)

Rockefeller Institute, University of Chicago Rockefeller Institute, University of Chicago

1967 Ragnar Granit, Haldan Hartline, 
George Wald

University of Helsinki (Granit), Johns Hopkins 
(Hartline), Columbia University (Wald)

Karolinska Institute, Rockefeller Institute, 
Harvard University

Karolinska Institute, Rockefeller Institute, 
Harvard University

1968 Robert Holley, Har Gobind 
Khorana, Marshall Nirenberg

Cornell University (Holley), University of Liverpool 
(Khorana), University of Michigan (Nirenberg)

Cornell University, University of Wisconsin, 
NIH

Cornell, Wisconsin, NIH

1969 Max Delbrück, Alfred Hershey, 
Salvador Luria

University of Göttingen (Delbrück), Michigan State 
(Hershey), University of Turin (Luria)

Caltech, Carnegie Institution, MIT Caltech, Carnegie Institution, MIT

1970 Bernard Katz, Ulf von Euler, 
Julius Axelrod

University College London (Katz), Karolinska 
Institute (Euler), City College of New York 
(Axelrod)

University College London, Karolinska 
Institute, NIH

UCL, Karolinska Institute, NIH

1971 Earl W. Sutherland Jr. Washington University in St. Louis Vanderbilt University Vanderbilt University

1972 Gerald M. Edelman & Rodney R. 
Porter

University of Pennsylvania (Edelman), University of 
Oxford (Porter)

Rockefeller University, University of Oxford Rockefeller University, University of Oxford

1973 Karl von Frisch, Konrad Lorenz, 
Nikolaas Tinbergen

University of Munich (Frisch), University of Vienna 
(Lorenz), University of Leiden (Tinbergen)

University of Munich, Altenberg Institute, 
University of Oxford

University of Munich, Altenberg Institute, 
University of Oxford

1974 Albert Claude, Christian de Duve, 
George E. Palade

University of Liège (Claude), Catholic University of 
Leuven (de Duve), University of Bucharest (Palade)

Rockefeller University, Catholic University of 
Leuven, Rockefeller University

Rockefeller University, Catholic University 
of Leuven, Yale University

1975 David Baltimore, Renato 
Dulbecco, Howard Temin

Rockefeller University (Baltimore), University of 
Turin (Dulbecco), California Institute of Technology 
(Temin)

MIT, Salk Institute, University of Wisconsin MIT, Salk Institute, University of Wisconsin

1976 Baruch S. Blumberg & D. 
Carleton Gajdusek

Columbia University (Blumberg), Harvard 
University (Gajdusek)

NIH NIH

1977 Roger Guillemin & Andrew V. 
Schally

University of Lyon (Guillemin), McGill University 
(Schally)

Salk Institute, Veterans Administration 
Hospital

Salk Institute, University of Miami

1978 Werner Arber, Daniel Nathans, 
Hamilton O. Smith

University of Geneva (Arber), University of 
Wisconsin (Nathans), Johns Hopkins University 
(Smith)

University of Basel, Johns Hopkins University University of Basel, Johns Hopkins 
University

1979 Allan M. Cormack & Godfrey N. 
Hounsfield

University of Cape Town (Cormack), no formal 
degree (Hounsfield)

Tufts University, EMI Laboratories Tufts University, EMI Laboratories

1980 Baruj Benacerraf, Jean Dausset, 
George D. Snell

Harvard University (Benacerraf), University of Paris 
(Dausset), Harvard University (Snell)

Harvard Medical School, University of Paris, 
Jackson Laboratory

Harvard Medical School, University of Paris, 
Jackson Laboratory

1981 Roger W. Sperry & David H. 
Hubel, Torsten N. Wiesel

University of Chicago (Sperry), McGill University 
(Hubel), Karolinska Institute (Wiesel)

Caltech, Harvard Medical School Caltech, Harvard Medical School

1982 Sune K. Bergström, Bengt I. 
Samuelsson, John R. Vane

Karolinska Institute (Bergström & Samuelsson), 
University of Birmingham (Vane)

Karolinska Institute, Wellcome Research Labs Karolinska Institute, Wellcome Foundation

1983 Barbara McClintock Cornell University Cold Spring Harbor Laboratory Cold Spring Harbor Laboratory

1984 Niels K. Jerne, Georges J.F. 
Köhler, César Milstein

University of Copenhagen (Jerne), University of 
Freiburg (Köhler), University of Buenos Aires 
(Milstein)

Basel Institute, Max Planck Institute, MRC 
Laboratory

Basel Institute, Max Planck Institute, MRC 
Laboratory

1985 Michael S. Brown & Joseph L. 
Goldstein

University of Pennsylvania (Brown), University of 
Texas Southwestern (Goldstein)

UT Southwestern Medical Center UT Southwestern Medical Center

1986 Stanley Cohen & Rita Levi-
Montalcini

University of Michigan (Cohen), University of 
Turin (Levi-Montalcini)

Washington University in St. Louis Washington University in St. Louis

1987 Susumu Tonegawa Kyoto University MIT MIT
1988 Sir James W. Black, Gertrude B. 

Elion, George H. Hitchings
University of Glasgow (Black), Hunter College 
(Elion), Harvard University (Hitchings)

King's College London, Burroughs Wellcome 
Co.

King's College London, Burroughs 
Wellcome Co.

1989 J. Michael Bishop & Harold E. 
Varmus

Harvard University (both) University of California, San Francisco UCSF

1990 Joseph E. Murray & E. Donnall 
Thomas

Harvard Medical School (Murray), University of 
Texas (Thomas)

Peter Bent Brigham Hospital, Fred Hutchinson 
Cancer Center

Harvard Medical School, Fred Hutchinson 
Center

1991 Erwin Neher & Bert Sakmann University of Munich (both) Max Planck Institute for Biophysical 
Chemistry

Max Planck Institute

1992 Edmond H. Fischer & Edwin G. 
Krebs

University of Geneva (Fischer), University of 
Illinois (Krebs)

University of Washington University of Washington

1993 Richard J. Roberts & Phillip A. 
Sharp

University of Sheffield (Roberts), University of 
Illinois (Sharp)

Cold Spring Harbor Laboratory, MIT New England Biolabs, MIT

1994 Alfred G. Gilman & Martin 
Rodbell

Case Western Reserve University (Gilman), 
University of Washington (Rodbell)

University of Texas Southwestern, NIH UT Southwestern, NIH

1995 Edward B. Lewis, Christiane 
Nüsslein-Volhard, Eric F. 
Wieschaus

Caltech (Lewis), University of Tübingen (Nüsslein-
Volhard), Yale University (Wieschaus)

Caltech, Max Planck Institute, Princeton 
University

Caltech, Max Planck Institute, Princeton

1996 Peter C. Doherty & Rolf M. 
Zinkernagel

University of Queensland (Doherty), University of 
Zurich (Zinkernagel)

John Curtin School of Medical Research, 
University of Zurich

St. Jude Children’s Research Hospital, 
University of Zurich

1997 Stanley B. Prusiner University of Pennsylvania University of California, San Francisco UCSF

1998 Robert F. Furchgott, Louis J. 
Ignarro, Ferid Murad

University of North Carolina (Furchgott), University 
of Minnesota (Ignarro), Case Western Reserve 
University (Murad)

SUNY Downstate, UCLA, University of 
Virginia

SUNY Downstate, UCLA, University of 
Texas

1999 Günter Blobel University of Tübingen Rockefeller University Rockefeller University
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2000 Arvid Carlsson, Paul Greengard, 
Eric Kandel

Lund University (Carlsson), Johns Hopkins 
University (Greengard), NYU School of Medicine 
(Kandel)

University of Gothenburg, Rockefeller 
University, Columbia University

University of Gothenburg, Rockefeller 
University, Columbia University

2001 Leland H. Hartwell, Tim Hunt, 
Paul Nurse

Caltech (Hartwell), University of Cambridge (Hunt 
& Nurse)

Fred Hutchinson Cancer Center, Imperial 
Cancer Research Fund

Fred Hutchinson, Cancer Research UK

2002 Sydney Brenner, H. Robert 
Horvitz, John E. Sulston

University of Oxford (Brenner), Harvard University 
(Horvitz), University of Cambridge (Sulston)

MRC Laboratory of Molecular Biology, MIT Salk Institute, MIT, Wellcome Trust Sanger 
Institute

2003 Paul Lauterbur, Sir Peter 
Mansfield

University of Pennsylvania (Lauterbur), University 
of London (Mansfield)

University of Illinois, University of 
Nottingham

University of Illinois, University of 
Nottingham

2004 Richard Axel, Linda B. Buck Johns Hopkins University (Axel), University of 
Texas Southwestern (Buck)

Columbia University, Fred Hutchinson Cancer 
Center

Columbia University, Fred Hutchinson

2005 Barry J. Marshall, J. Robin 
Warren

University of Western Australia (both) Royal Perth Hospital University of Western Australia

2006 Andrew Z. Fire, Craig C. Mello Stanford University (Fire), Harvard University 
(Mello)

Stanford University, University of 
Massachusetts

Stanford University, UMass Medical School

2007 Mario R. Capecchi, Sir Martin J. 
Evans, Oliver Smithies

Harvard University (Capecchi), University of 
Cambridge (Evans), Oxford University (Smithies)

University of Utah, Cardiff University, UNC 
Chapel Hill

University of Utah, Cardiff University, UNC 
Chapel Hill

2008 Harald zur Hausen, Françoise 
Barré-Sinoussi, Luc Montagnier

University of Düsseldorf (zur Hausen), University 
of Paris (Barré-Sinoussi & Montagnier)

German Cancer Research Center, Pasteur 
Institute

DKFZ Heidelberg, Pasteur Institute

2009 Elizabeth H. Blackburn, Carol W. 
Greider, Jack W. Szostak

University of Cambridge (Blackburn), UC Berkeley 
(Greider), Cornell University (Szostak)

UCSF, Johns Hopkins University, Harvard 
Medical School

UCSF, Johns Hopkins, Harvard Medical 
School

2010 Robert G. Edwards University of Edinburgh University of Cambridge University of Cambridge

2011 Bruce Beutler, Jules Hoffmann, 
Ralph Steinman

University of Chicago (Beutler), University of 
Strasbourg (Hoffmann), Harvard University 
(Steinman)

Scripps Research, CNRS Strasbourg, 
Rockefeller University

UT Southwestern, CNRS Strasbourg, 
Rockefeller University

2012 John Gurdon, Shinya Yamanaka University of Oxford (Gurdon), Kobe University 
(Yamanaka)

University of Cambridge, Kyoto University Gurdon Institute, Kyoto University

2013 James Rothman, Randy 
Schekman, Thomas Südhof

Harvard University (Rothman), Stanford University 
(Schekman), University of Göttingen (Südhof)

Yale, UC Berkeley, Stanford Yale, UC Berkeley, Stanford

2014 John O’Keefe, May-Britt Moser, 
Edvard I. Moser

McGill University (O’Keefe), University of Oslo 
(M.B. & E.I. Moser)

University College London, Norwegian 
University of Science and Technology

UCL, NTNU Trondheim

2015 William C. Campbell, Satoshi 
Ōmura, Youyou Tu

University of Wisconsin (Campbell), University of 
Tokyo (Ōmura), Beijing Medical College (Tu)

Merck Institute, Kitasato University, China 
Academy of Traditional Chinese Medicine

Drew University, Kitasato University, China 
Academy

2016 Yoshinori Ohsumi University of Tokyo Tokyo Institute of Technology Tokyo Institute of Technology
2017 Jeffrey C. Hall, Michael Rosbash, 

Michael W. Young
University of Washington (Hall), MIT (Rosbash), 
University of Texas (Young)

Brandeis University, Rockefeller University Brandeis University, Rockefeller University

2018 James P. Allison, Tasuku Honjo University of Texas (Allison), Kyoto University 
(Honjo)

MD Anderson Cancer Center, Kyoto 
University

MD Anderson, Kyoto University

2019 William Kaelin Jr., Peter J. 
Ratcliffe, Gregg L. Semenza

Duke University (Kaelin), University of Oxford 
(Ratcliffe), Johns Hopkins University (Semenza)

Dana-Farber, Oxford, Johns Hopkins Harvard Medical School, Oxford, Johns 
Hopkins

2020 Harvey J. Alter, Michael 
Houghton, Charles M. Rice

University of Rochester (Alter), University of East 
Anglia (Houghton), Caltech (Rice)

NIH, Chiron Corporation, Rockefeller 
University

NIH, University of Alberta, Rockefeller 
University

2021 David Julius, Ardem Patapoutian UC Berkeley (Julius), Caltech (Patapoutian) UCSF, Scripps Research UCSF, Scripps Research

2022 Svante Pääbo Uppsala University Max Planck Institute for Evolutionary 
Anthropology

Max Planck Institute

2023 Katalin Karikó, Drew Weissman University of Szeged (Karikó), Boston University 
(Weissman)

University of Pennsylvania University of Pennsylvania

2024 Victor Ambros, Gary Ruvkun MIT (Ambros), Harvard University (Ruvkun) University of Massachusetts Medical School, 
Harvard Medical School

UMass Medical School, Harvard Medical 
School
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Appendix F: List of Author’s Publications Details 

A)  Journal Articles 

Chatterjee, A., & Chatterjee, S. K. (2023). Constructing Dynamic Knowledge Mapping Graph of 

Quantitative Measures of Research Contributions of David Macmillan from the Chemistry 

Domain. College Libraries, 38(IV), 51–61.  

 

 

Figure A.1: Cover Page of the Journal “College Libraries” 
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Figure A.2: Content Page of the Journal  
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Figure A.3: First Page of the Article published in “College Libraries” 
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B) Chatterjee, A. (2025). The Matilda Effect in Nobel Laureates’ Research in the Science 

Domain: The Gender Effect and Geography on Usage and Citations across Countries. Education 

Today, XVII(5), 24-37. 

 

 

Figure B.1: Title Page of the Journal “Education Today” 
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Figure B.2: Content Page of the Journal  
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Figure B.3: First Page of the Article published in “Education Today” 
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C) Chatterjee, A. (2024, March 3-22). Diversity, Equity and Inclusion (DEI): A Case Study 

of the Awarding of Nobel Prizes in Natural Science Domain. [Paper Presentation]. One Day 

National Seminar on Inclusion, Diversity, Equity in Library, Department of Library & Information 

Science, Jadavpur University, Kolkata, West Bengal, India. 

 

Figure: C.1: Certificate of the Seminar Presentation 
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D) Chatterjee, A. (2024). Diversity, Equity and Inclusion (DEI): A Case Study of the 

Awarding of Nobel Prizes in Natural Science Domain. Librarian. 27(1&2), 230-236. 

 

Figure D.1: Cover Page of the Journal 

 

 

Figure D.2: Title Page of the Journal 
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Figure D.3: Content Page of the Article 
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Figure D.4: First Page of the Article published in the “Librarian” Journal  
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