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Neutron stars provide a natural laboratory to study extremely dense matter. In the interiors of such
stars, the density can reach up to several times the nuclear saturation density #, ~0.16 fin” . At such high

densities quarks could be squeezed out of nucleons to form quark matter. It has been suggested that strange
quark matter that consists of comparable numbers of u, d, and s quarks may be the stable ground state of
normal quark matter.

Here we will be concerned with the possibility to distinguish neutron star from the strange star from
the spin down of pulsar.

Assume that the oblique rotating magnetized star is observed as radio pulsar through magnetic dipole
radiation. Then the luminosity of the relativistic star in the case of a purely dipolar radiation, and the power
radiated in the form of dipolar electromagnetic radiation, is given by [1]
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where tilde denotes the general relativistic value of the corresponding quantity, subscript R denotes the
value of the corresponding quantity at » =R and y is the inclination angle between magnetic and
rotational axes. In this report we will use the spacetime of slowly rotating relativistic star which in a
coordinate system (,7, 8, @) has the following form:

ds’ =" dt’ + " Vdr’ +r’d@’ +r* sin® 0dg’ —2c(r)r’ sin’ Odtdp  (2)
where metric functions ®(7) and A(r) are completely known for outside of the star and given as:

eZCD(r) — (1 _2TM) — e—ZA(r) (3)

w=2J/r, J=I(M,R)Q is the total angular momentum of the star with total mass A/ and moment of
inertia /(M , R)Q) is the angular velocity of the star.

The equivalent Newtonian expression for the rate of electromagnetic energy loss through dipolar
radiation [2]
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it is easy to realize that the general relativistic corrections emerging in expression (1) are due partly to the

magnetic field amplification at the stellar surface
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and partly to the increase in the effective rotational angular velocity produced by the gravitational redshift
N R-2M_ r
Qr=Q,—2=0,[(——)— (6)
()= — Co R

Expression (1) could be used to investigate the rotational evolution of magnetized neutron stars with
predominant dipolar magnetic field anchored in the crust which converts its rotational energy into
clectromagnetic radiation.

Following the simple arguments proposed more than forty years ago [3], it is possible to relate the

electromagnetic energy loss L~ directly to the loss of rotational kinetic energy E, , defined as
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E, = j d'x Jre * p(sv?y %)
where p is the stellar energy density and factor y is defined as follow
SU'SV* _ir
¥ =[-gu(+ g, ——) " 0e®”
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OU' =dx' /dt is the three velocity of conducting medium defined by [1], g, 1s the components of the

spacetime metric (2), Greek indices run from 0 to 3, Latin indices from 1 to 3, and hatted quantities (S0’ )
are defined in the orthonormal frame carried by the static observers in the stellar interior. One can introduce
the general relativistic moment of the inertia of the star as [1],[4]:

= X\/_e 0 r?sin® (®)
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whose Newtonian limit gives the well-known expression, I =(1),,,, = g!\ﬂ?z the energy budget is then

readily written as
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Expression (9) can also be written in a more useful form in terms of the pulsar’s most important observables:
the period P and its time derivative P = dP/ dt . Using expression (1) and (9), it is not difficult to show that

(PP)y = (f Lyt L (ppy (10)
N, I ss
Also in this case it is not difficult to realize that general relativistic corrections will be introduced
through the amplification of the magnetic field and of the stellar angular velocity, as well as of the stellar
moment of inertia.For a given compact star, the effects of general relativity on electromagnetic luminosity
can be characterized only by the single compactness parameter M / R which is different for the neutron and
strange star. Let us mention so called canonical neutron star model used by many authors. This artificial

model does not imply any specific EOS, but just assumes the typical values of M and R: M= 1.4M,

R =10 km. Using the data for the mass, the radius, the moment of inertia of neutron stars and strange stars
from the recent paper [5] we have calculated the ratio of spin down of neutron star to one of the strange star
on the base of formula (10) for the compact stars of the different masses. Results are summarized in the
Table 1 from where one can see that the strange star is spinning down approximately 5 times faster than that
of the neutron star. According to the astrophysical observations the majority of pulsars have the periods of 1

s and period derivatives of 107'® to 107 . Since period derivatives are in the range of about two orders one
may conclude that the neutron stars have less period derivative with compare to the strange stars.
Table 1

The dependence of the ratio (PP) s/ (PP) rsfrom the different parameters of the compact object: mass (in

units of solar mass), radii and moment of inertia of the Strange (R , 1) and Neutron (R , 1) stars.

Data for strange and neutron stars are obtained from the recent paper by [5].

(PP) s (PP) s 4,34463 453723 5.1094 6.16863

M/ M, 1.2 13 1.4 1.5

Ry , km 7.48 7.62 7.69 7.68

Ry » km 11.75 11.72 11.7 11.68

I ,x10% gm cm’ 0.65 0.74 0.825 0.9

I ,x10% gm cm’ 1.08 12 1.36 1.72
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B wacrosimiee Bpemsi Mozens XabOapsia sBISieTCs OMHOM W3 Hambojee HHTCHCHBHO H3YyYaeMBIX
MHOTO3JIEKTPOHHBIX Mozienel metamia [1]. OHako 10 cux Mop NOJYYEHO OYEHb MAJIO TOYHBIX PE3YJIHTATOB
JUIsl CHEKTpa M BOJHOBBIX (DYHKIMH KpHCTAJLIa, ONMUCHIBAEMOTO Mozenbio Xabbapaa. B Hactosiee Bpems
npeacTaBsieT OONBIION MHTEpEC MOJMyYeHHE TOYHBIX PEe3YIBTATOB Ui 3TOW Mojenu. B pabore [1] Obuta
W3y4YeHa CIIEKTP W BOJIHOBBIC (YHKIIHMHM CHCTEMBI JABYX OJIIEKTPOHOB B KpPHCTANUIE, ONKCHIBAGMOM
raMwibToOHHaHOM Xab0ap/ia.

B Hacrosimiei paboTe paccMaTpUBACTCS BOTIPOCHI O BO3MYIIEHHH CIICKTpa oreparopa cuurnera H°
MOJICJIH, B KOTOPOH Ha PENIETKE MOsBIsIeTCS IpuMech. Mccneayeres onepaTop SHEPTHH ABYXIIEKTPOHHBIX
CHCTEM B TIpUMECHOH Momenu XaO0Oapma CHHITIETHOMY COCTOSIHAIO M OIHCBIBAaCTCS CTPYKTypa
CYIIECTBEHHOTO CIEKTpa W TOJyYacTCsl HMXKHSIS M BEPXHSS OIEHKA ISl KOJIMYECTBA TOYEK JHUCKPETHOTO
CIIeKTpa 3TOH crcTeMbl. Hackonpko HaM H3BECTHO, TAKUE 331a4H paHEe HE HCCIEIOBAIHCH.

lamMunbTOHMAH paccMaTpUBacMON CHCTEMBI HMEET BU
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rne A (A4,)— 9Heprus 5IeKTpOHa B PEryISIpHOM (IpHMeECHOM) y3ne pemerke, B (B,)— uHTerpan
NEPEHOCA HICKTPOHA C PETYJISIPHOTO (IIPUMECHOTO) y3J1a Ha COCEAHMMHE y3JIaMHu; JUTs Y00CTBAa CUHTAEM, UTO
B >0, v — Bexrop 6mmkaitiero cocea, T. €. M0 T BEACTCS CYMMHPOBaHUE 10 Ommkaiimm cocemsam; U
(U,) — mapaMeTp KyIOHOBCKOTO B3aMMOJCHCTBHS JBYX 3ICKTPOHOB Ha PEryJSIPHOM (IPUMECHOM) y3Iie,

o +
Y — CIIMHOBBIM MHACKC (T HIIHA \L ), a am,y u am,,v COOTBCTCTBCHHO, OIICPATOP POXIACHHUS U YHHUTOXCHUS
1 1

B3JICKTPOHA B Y3JIC M € ZV , UEpe3 T H \L 0003HAYECHEI COOTBCTCTBCHHO, 3HAYCHUA CIITMHA — M — —.

2
TCamunbronunad (1) meiictByer B aHTHCHMMETpUIecKOM DOKOBCKOM MpocTpanctee £ .
Ilycte (), BaKyyMHBIH BekTOp B HpocTpaHcTBe £ “". CHHIVIETHOMY COCTOSIHHIO J{BYXDJICKTPOHOB

COOTBETCTBYET CBOGOIHOMY JBHIKEHMIO JBYX SJICKTPOHOB Ha PEUICTKE M B3aHMOACHCTBHE MEXIY HHMH,
KOTOpOE TIPHBOIAT 00Pa30BaHKE CBA3AHHBIX COCTOSHHI IBYX 3JIEKTPOHOB, U 6asucHOi QyHkuuu [1]:
s =L(Cl+ a, —a  a)
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Teopema 1. Ilpocmpancmeo E; UHBAPUAHMHO omHocumenvHo onepamopa (1). Onepamop
H:=H/

g ABIACMCS 02PAHUHEHHBIM CAMOCONPANCEHHBIM Onepamopom. On noposwoaem o2panuienHblil
2s

camoconpsdcennuiii onepamop H 3, deiicmeyiowuii ¢ npocmpancmese 1™ no ¢popmyne
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