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TepneuKuii .H.n. P2 - 11148 

BHpuanLHHe HepaBeHCTBa 

PaccMaTpHBaeTCH o6o6meaue BHpHa1IbHOil TeopeMhi, HccneAyeTCH cny

qail, KOr'A8 noTeHUH8JlbH8H aaepr'HH npeACTBBJIHeT cyMMY OAHOpOAHblX <jlyHKUHII 

p83JIH'IHOil CTeneHH, MeTOABMH CT8THCTH'IeCKOH cPH3HKH Bb!BOAHTCSI BHpH8JlbHbiel 

HepaBeHCTBa, nnH CHJI B38HMOAeiiCTBHSI rp8BHT8UHOHHblX (HJIH KYJIOHOBCKHX) 

H KOpOTKOAeHCTBYIDIUHX CHJl OTT8J1KHB8HHSI p8BHOBeCH8SI TeMnepaTypa He MO~e 

npeBbiWBTb BHpuanbHyro, 

Pa6oTa nu•1onHena B Jla6opaTopHH TeopeTH'IeCKOH ljlH3HKH OH .fll1, 

Coo6weHae 06-.e,IUIHeHHoro aacTBTYT& a.nepawx accne.noaaaal . .Qy6aa 1977~1 

Terlet.sky Ya,P, P2 - 11148 

Virial Inequalities 

The generalization of virial theorem is conc;idered, A case is 
invrstigated when a potential ener·gy is a sum of uniform functions 
of different orders, Virial inequalities are rleri·,;ed by md' 10ds of 
statistical physics. For interacting forces of gravitational (or Cou
lomb's) and short-range· forces of rep•.Usion the equilibrium tempera
ture cannot overcome the virial one, 

The invr•stigation ha.s been performed at the Laboratory 
of Theoretical Physics, JINR, 
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06IUYIO BHpHaJibHYIO TeopeMy 

3N JU 
~ q.--

i= 1 1 Jq i 
/1/ 2K 

rJJ.e K H U- I<HHeTHl.fecKa.!l H noTeHu,HaJibHa.!l 3Hepruu cu

cTeMbl, qi - o6o6meHHble I<OOp)J.HHaTbl, cnpaBe)J.JIHBYIO I<ai< 

B I<JiaCCHl.feCI<OH, Tal< H B I<BaHTOBOH CTaTHCTHl.feCI<OH 

MexaHHI<e /eM., HallpHMep,IL H !Zij, o6bi1.fHO HCllOJib3YIOT 

B l.faCTHOM CJiyl.fae, I<Or)J.a llOTeHU,HaJibHa.!l 3HeprH.!I CHCTeMbl 

.!IBJI.!IeTC.!I OJJ.HOPOJJ.HOH lPYHI<U,HeH CTeneHH n , T.e. U""U ,r)J.e n 

n 
Un(aq1,aq2 , ... ,aq3J"'a Un(q1,q2, ... , q3N). /2/ 

B 3TOM cnyl.fae no TeopeMe 3H:nepa 

3N aun_~nU 
~ qi -- n 
i=t a q i 

/3/ 

OTI<YJJ.a cor nacHo I 1/ 

2K =nU n 

/4/ 

B cnyqae l.fHCTO rpaauTau,uoHHoro HJIH I<ynouoaci<oro BJau

MoJJ.eilcTBHJI Me)I(JJ.Y l.faCTHU,aMH n = -1 H COrJiaCHO /4/ 
llOJiyl.faeM H3BeCTHOe COOTHOWeHHC 
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2K + u ,., o . HJIH 
- lUI 
K ... -2 . /5/ 

/3/ 
IIIHpoxo acnom.JyeMoe B acTpo!llHJHKe /eM., aanpaMep, I 
H o6bi'IHO aaJbiBaeMoe TeopeMoii o BHpaane. 

,ll,n.11 6onee o6ll.{ero cny'la.ll, ecna 

U"" l Un , /6/ n 

cornacao /1/ H /2/ HMeeM 

3N aUn _ -
2K= l l q. --== InUn· /7/ n i 2 1 1 a q i n 

HJIH 

- n -
/8/ E ,., I (1 + - )Un • 

n 2 

r.n;e E "" K + U - nonaa.11 BHyTpeHHJIJI 3HeprHJI cacTeMLI. 
CooTHOIIIeHHJI /7/ ana /8/ He MoryT 6wTL, o.n;aaxo, aeno
cpe.n;cTBeaao HCDOJIL30BaHLI .IJ;JIJI TepMO.IJ;HHaMH'IeCKHX npe,n;
CKa3aHaii, T .K. B MaKpOCKODH'IeCKOM ODLITe He BLI.IJ;eJIJIIOTCJI 
OT.IJ;eJILHble U n H HeT CDOC06a ODpe,n;eJIHTL HX OTHOIIIeHHJI. 
0,n;HaKO B OT.IJ;eJILHLIX CJiy'laJIX COOTHOIIIeHHe /8/ npHBO.IJ;HT 
K sapaanLHLIM HepaseHCTBaM .n;n.11 K H U , KOTOpLie MoryT 
6LITL HCDOJIL30BaHLI .IJ;JIJr npaKTH'IeCKHX npe.IJ;CKa3aHHH. 

fiyCTL CHCTeM.a COCTOHT H3 'laCTHD; rpaBHTaD;HOHHO HJIH 
xynonoscxa BJaHMo.n;eiicTBYIOli.{HX Ha 6onLIIIHX BJaHMHLIX 
paCCTOJIHHJIX H paCTaJIKHBaiOli.{HXCJI KOpOTKO.IJ;eHCTBYJOli.{HMH 
canaMa Ha ManLix paccTOJIHHJIX. ITonmKHM, HanpaMep, 

U =U 
1 

+ U 
- -n /9/ 

r.n;e n>>l H U.n>O./llpa n .... oo :no Mo.n;enL )l(eCTKHX rpaBHTH
PYIOII.{HX ~apaxos/. B 3TOM cnyqae cor nacHo /7 I a y'IHTW
Ba,R, 'ITO U.1>0, HMeeM 

-
2K+ U < 0 /10/ 

HJIH 
u 

/11/ E< 
2 

4 

J· 

' 

' I 

ITocKOJILKy .IJ;JIJI rpaBHTHPYIOII.{HX CHCTeM u.l ""Urp < o. a u.n>O. 
DOCTOJILKY /10/ MO)I(HO JaDHCaTL TaK)I(e B BH.IJ;e 

2K+U < 0 HJIH 
rp 

K < IUrp I 
-2~-. /12/ 

JTH HepaBeHCTBa JaMeHJIIOT 06bi'IHO HCDOJILJyeMLie B 
acTpO!llH3HKe COOTHOIIIeHHJI /5/. 

,lJ,JIJI .IJ;OCTaTO'IHO rop.II'IHX raJOBbiX CHCTeM, .IJ;JIJI KOTOpbiX 
cnpaBe.IJ;JIHBa KJiaCCH'IeCKaJI CTaTHCTHKa, 

3 K =- kNT 
2 

/r.n;e N - qacno qacTHD;, k - nocTOJIHHa.ll lionLu;Maaa, T -
a6COJIIOTHaJI TeMnepaTypa/, H D03TOMY H3 /12/ cne,n;yeT 

1u I 
T<T ,.,.:.....!:L, 

BHp 3 kN /13/ 

T. e. paBHOBe CHaJI TeMnepa Typa He MO)I(eT npeBWIIIa TL BHPH
anLHYJO TeMnepaTypy T 8up . 

,lJ,n.11 KOCMH'IeCKHX TeJI T BHJ? MO)I(HO OD;eHHTL, rpy6o 
C'IHTaJI HX DJIOTHOCTL DOCTOJIHHOH, T .e. DOJiaraJI 

!Urp I"" G ~~
2 

• /14/ 

r.n;e M a r - Macca a pa.n;ayc Tena, G - rpasaTau;aoHHaJI 
nocTOJIHHa.ll. TaKHM o6paJoM, 

T _ GM
2 

"" GMm /15/ 
BHp - 5 r k N 5 r k 

. r.n;e . m - cpe,IJ;HJIJI Macca O.IJ;HOH 'laCTH:D;LI, BXO.IJ;JIII.{eH B CO
CTaB KOCMH'Iecxoro Tena. 

CornacHo /15/ HeTpy.n;ao no.n;c'IHTaTL, 'ITO .n;n.11 Conau;a, 
3eMJIH H JlyHLI paBHOBeCHaJI TeMnepaTypa He MO)I(eT llpeBbi
WaTL COOTBeTCTBeHHO 5•10 6 , 5 •1<J4 H 1500 rpa,n;yCOH 
KenLBHHa. 
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