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UybGapsH D. u Jip. E2-99-52
JexoH(altHMEHT-(ha30Bblil epexoxn
BO BpAIIaIOIINXCs Hec(hepuuecKnX KOMITAaKTHBIX 3Be3Jax

CcpopmympoBaHbl caMOCOIIIaCOBAHHbBIE YPABHEHHS TPABUTALIOHHOTO MOJIS U €ro Hc-
TOYHUKOB JUIsl aKCHAIbHO-CUMMETPUYHOTO Clydas JUlsl IPUMEHEHMs] K BPaIlAoIIUMCs KOM-
MaKTHBIM 3Be37aM. PazBura Teopus BO3MYIIEHUIT IO YIIIOBOW CKOPOCTHU M OIIPE/ieNIeHb! (PU3H-
YyecKue XapaKTepUCTUKHU 3Be3ll, TaKMe KaK Macca, (hpopMa, MOMEHT MHEpLUH U dHeprus. Me-
TOZX IO3BOJSIET PACCMOTPETh BO3MOXHOCTh M3MEHEHHS! BHYTPEHHEW CTPYKTYPhI 3BE3Jbl
BO BpeMs BpallleHHd, a TaKXke Pa3leiMTh BbIYMCICHUE YIJIOBOTO MOMEHTAa B 3aBUCUMOCTH
OT Pa3HBIX KOMIOHEHT B KOPPEKLIUU K MOMEHTY MHepIHU. YKcIeHHbIe pelleHuns Ipou3Be/ie-
HBI TIPHU UCTIOJIb30BAaHUN YPABHEHUS COCTOSHHMS, ONPEIeNsIonero 1eKoHgaiHMeHT-(ha30oBble
Hepexoiibl, CKOHCTPYUPOBAHHBIE TIPU COXPAHEHHUH YKclia OAPHMOHOB M 3JIEKTPHYECKOro 3apsi-
na. Bo Bpems »BoIONMHN 3aMeUICHNS] HEUTPOHHBIX 3BE3JI, IPH 3HAYEHHSIX YITIOBOH CKOPOCTH
HHMXKE KPUTHYECKOi, MOXKET IOSBILATHCS KBAPKOBOE 4/IpO, YTO MOXKET OBITh 3apericTpUpOBa-
HO KaK XapaKTepHbII CUTHAII BO BpEMEHHOH ®BOJIIOLIMU IyJbcapoB. [TokaszaHno, 4ro npu cue-
Hapuu 3aMelVIeHHd B pe3y/IbTaTe IUIOJIBbHO-MArHUTHOIO U3/Iy4eHHs, CMEIIeHHe TOPMO3HOIO
MHJIEKCca OT 3HAUeHUs 11 = 3 He TOJIbKO CUTHATU3UPYET O MOSBICHUH, HO U TIO3BOJISIET OIpejie-
JINTb pa3Mepbl KBapKOBOIO sipa B IyJabcapax. [IpennoxeH Takxke Ipyroil cleHapuil 3BOJIIO-
LMY, CBSI3aHHBIN ¢ aKKpeLrel MacChl Ha 3Be3/1y, BO BpEMSI KOTOPOIO BO3MOXKEH IIEPEXOJ] 3aMe-
JUICHUS] B YCKOPEHHE BPAIIEHHS, YTO OyleT CHUTHAJIOM K JIeKOH(paltHMEHT-(Pa30BbIM Mepexo-
Jam B OBICTPO BpAlAIOIIMXCH KOMIAKTHBIX 0ObekTax. BO3MOXHBIMU KaHJUIATaMH B TaKue
OOBEKTBI SIBJISIOTCS PEHTICHOBCKHE MTApHbIE 3BE3/Ibl MAIOH Macchl ¢ KI 1l KBa3HIIEPUOANYECKH-
mu octmutsinusamu (KI10).

PaGora Bbmonnena B Jlaboparopun Tteoperudeckoil ¢usuku um. H.H.Boromo6osa
OMsIN.
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Deconfinement Phase Transition in Rotating Nonspherical Compact Stars

We formulate the self-consistent set of equations for the gravitational field and its
sources for the case of axial symmetry relevant for the application to rotating compact stars.
We develop a perturbation theory with respect to angular velocity and define physical quan-
tities such as mass, shape, momentum of inertia and total energy of the star. This method al-
lows an investigation of the change of the internal structure of the star due to rotation as well
as a separate evaluation of the angular velocity dependence of the different contributions
to the moment of inertia. Numerical solutions have been performed using an equation
of state describing the deconfinement phase transition as constrained by the conservation
of total baryon number and electric charge. During the spin down evolution of the rotating
neutron star, below critical values of angular velocity a quark matter core can appear which
might be detected as a characteristic signal in the pulsar timing. We show that
in the spin-down scenario due to magnetic dipole radiation the deviation of the breaking in-
dex from n =3 could signal not only the occurrence but also the size of a quark core
in the pulsar. We propose also another scenario where due to mass accretion onto the star
a spin-down to spin-up transition might signal a deconfinement transition in the rapidly ro-
tating compact object. Possible candidates of such stars might be found among the recently
discovered low-mass X-ray binaries with kHz QPO’s.

The investigation has been performed at the Bogoliubov Laboratory of Theoretical
Physics, JINR.
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