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Eiustein's General Relativit;y comes with a disturbing yet fascinating time rer.e.rsal pathology in the
forni of closed tirnelike curr.es {CTCs), lvhic}r create challeirges for the initial value Cauchy probleru.
These paths violate chronologl., disrupting det.errninisr:r, distinct fi'orn curtature singularities luhich
disrupt ph1'sical lau-s. Despite attempts to eliminate CTCs through quanturn theories ancl modified
spacetirne models, tireir full resolutior rernains elusir.e. \Vhile reiiearch iu this area is more than half
a centur.v old. there are still missitrg iugredients to accomrno<late a concise description to effectively
address this phenotnenon, sueh as the properties ofparticles that rnay trarrrsethese curl:es! Iiruitations
of backu'ard tirne jumps, and the effect of spacetime horizon$. arnong others. In this thesis, a nurnber of
these properties are addressed. particularh' the fornatiol of closed timelike curves and closed timelike
geodesics (CTGs) iu tenus of zero and nou-zero angular molr.-rerturlr of particles are explored ,within
axispntretric spacetime solutions. Tliese particles are maill5 considered to be neutral; hp$'sr.er. for
the Kerr-Nelruan spacetime r,l'ith a chargetl source. partieles nith r.aryiug charge are also taken iuto
account. The constructive ana11.5ls of spacetime diagrams for geodesic rnotion provide-r the geodesic
confinemerrts, *'hich are applied to estimat.e the uature of particles. the lole of confinernent ra.dius aud
the effect of irorizorrs in the CTCs, a,long x.ith the expression of lmckn'ard time juurp in CTGs.

\Yormliole. on tire other hand. is another pherroruenoiogical outcorne of GR that ofiers hypothetical
shortcuts tlrrough spacetime, e.nablirrg travei between distant regiorrs or even different uui'r-erses. It is
potettiall.v capable of violating caualitl' l-rv acting a-s a CTC x.lien the special relativistic Twiu paradox
is applied on ir. Trr extensir"ely coruect the CTCs nith x.orurholes, t.he geodesic motion of particles
autl their visualizatiorr in wormhole ernbe<lding are plesenteci. s'hich create the possibilitl' of CTG
forrriatiorr irr the as1'mptotic georuetlieu of either side of x'ornrhole's tlrroat. Since the rece.nt discovery
of the supermassive black hole shado'n'and the dimct detection of graritatioual r,r'ar.es. considera}le
atteution has beeu ltrcmed ou detecting other exotic objects atcl objects that may nrimic black holes,
thereby euhancing the inrportance of u.omrholes. Sirnultaneousll'. investigations conducted bv LIGO-
YIRGO have placed potential liuritations on the graritou ruass, fnrther increasiug the significance of
the urassire gravitl theory Thus. the fonnatiorr of static and erolvilg norurholes in dRGT nrassir,-e
grar"itv has been explored. re'r.ealing the presence of a repulsir.e gtavity effect poteutially induced b3'
ruassive gravitons. Srrbsequeutlr'. urrder these circumst&nces. h1'dlostatic stabilitl. analysis of rvormhole
formation is a.lso cortducted. \{oreover, trar.ersa}rle norruholes require ihe preseuce of exotic nratter
at tlte throat to keep thern open for trar.ersabilitl.. In recent times. sereral studies har.e delved into
non-exotic tna.tter t'ormholes. Therefore, tr thorough exarniuation lias been proposed to ir*.estigate
traversabilit.t' arrd the uatu.re of matter corrtents at thc throat. suggesriug a signi&cant possibilitl- of
non-exotic rtutter t'orruholes in rnassive glar,it1.. rl,itir sorne evolviug froru uon-exotic to exotic matter.
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