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This study investigates the internal structure of compact stars models using the Chaplygin
equation of state, a notable candidate for describing exotic matter due to its ability to manifest
dark energy through an inverse pressure-density relationship. By integrating this equation of state
into the framework of general relativity, we derive solutions that describe stable and physically
realistic stellar configurations. The spacetime geometry within the stellar interior is governed by the
Buchdahl metric potential, facilitating the construction of analytic models applicable to observed
compact objects such as PSRJ1903 + 327, CenX - 3, and VelaX - 1, with respective masses of
1.667M,, 1.49M, , and 1.77 M, , and corresponding radii of 9.438 km, 9.178 km, and 9.56 km.
To visualize the behavior of thermodynamic variables, two-dimensional contour plots are employed
to illustrate the spatial variation of matter density and radial pressure, revealing centrally peaked
distributions that decrease smoothly toward the boundary-consistent with expected stellar behavior.
The model's validity is further examined using standard physical checks, including the satisfaction
of energy conditions, causality constraints, and dynamical stability via the adiabatic index. The
results support the Chaplygin gas as a compelling equation of state for describing compact astro-
physical bodies and demonstrate the effectiveness of combining analytic methods with advanced
graphical analysis in modeling relativistic stars.
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TEOPETUYECKOE UCCIEAJOBAHUE TEMHBbBIX 3BE3/
C YYETOM YPABHEHHUA COCTOAHHUA YAIUIBITUHA

[1.TAMTA, I1.®YJIOPUA

B manHOM WcClIeTOBaHWM M3y4aeTCsT BHYTPEHHSISI CTPYKTypa MOZAEIe
KOMITAKTHBIX 3BE3[I C MCITOJIb30BaHNEM YPaBHEHUST COCTOSTHUS YarislrnHa, KOTopoe
SIBJISIETCST OMHUM W3 HanboJiee MOAXOMSIINX 1T ONMMCAHNST 9K30TUIECKOM MaTepu
Giraromapst CBOeil CIIOCOGHOCTM TPOSBISITE TEMHYIO HEPTUI0 4epe3 OOpaTHYIO
3aBUCHMOCTD JaBJIEHUS OT IJIOTHOCTA. MHTErpUpys 3T0 ypaBHEHUE COCTOSTHUS B
paMKH 0OIel TeOPUH OTHOCUTENBHOCTH, ITOJyYeHBI pellleHUs], OMIChIBAIOIINE
CTabWIbHBIE M (DU3WYECKHM peaMCTUYHBIE KOH(pUTYpaunu 3Be3d. [ eomeTpus
MMPOCTPAHCTBA-BpEMEHN BHYTPY 3BE3/bI OIPEIEIISIETCS METPUYECKUM TTOTEHIMATIOM
Byxnansg, uTo obieryaer mocTpoeHNe aHATUTHISCKUX MOJIeNeil, MPUMEHNUMBIX K
HaOJIIofaeMbIM KOMIIAKTHBIM 00beKTaM, TakuM Kak PSRJ1903 + 327, CenX-3 u
VelaX - 1, ¢ coorBercTBylomnMu maccamu 1.667 Mg, 1.49Mg u 1.77M4, a
TaKKe COOTBETCTBYIOIIMMU pammycamu 9.438 km, 9.178 km m 9.56 km. 11 Bu3ya-
JIM3alH TTOBEIEHNS TEPMOTMHAMMUYECKIX TTePEMEHHBIX MCIIOIb3YIOTCS JBYMEpPHEIE
KOHTYpPHBIE TpadUKH, WITIOCTPUPYIOLIKE TPOCTPAHCTBEHHOE N3MEHEHNE TIOTHOCTH
BellleCTBa W paJWalbHOTO IaBJIeHWs, KOTOPbIe ITOKA3bIBAIOT pacIpeiesieHrue ¢
MMMKOM B LIEHTpe, TUITABHO YMeHBIaolleecsd K TpaHUIIe, YTO COOTBETCTBYET OXM-
JlaeMOMY ITOBEIEHMIO 3Be3l. JJ0CTOBEPHOCTH MOIETHN JOMOTHUTENIBHO MPOBEPSIETCS
C MOMOIIBIO CTAHIAPTHBIX (PU3MUECKUX MPOBEPOK, BKITIOUAst COOTIONEHNE SHEpTe-
TUYECKUX YCITOBUIA, OTpaHUYEeHUIA TPUIMHHOCTA U TMHAMWYECKOM CTAOMIIBHOCTH
C TOMOIIBIO amnabaTMYeCcKOro WHaeKca. Pe3ynbrarhl MOATBEPKIAIOT, YTO ras
YamipIruHa SBISIETCS IPUBJIEKATeTEHBIM YPpaBHEHUEM COCTOSTHUST JIJIST OITCAHUSI
KOMITaKTHBIX acTpO(U3NUECKHX TeJ, M JEMOHCTPUPYIOT 3(DPEKTUBHOCTH COUCTAHUS
AHAJTUTUYECKUX METOIOB C MEPENOBLIM IpadUUECKIM aHAIU30M TIPY MOIETAPOBAHNI
PENATUBUCTCKUX 3BE3I.

KntoueBbie ciioBa: memmubie 36e30bi: ypasHenus Yanavieuna
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