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I. BBEllmillE 

B nOCJIEUJ;Hee BpeMR: B <pH3HKe y,neJmeTcR MHoro BHHMaHIDI HCCJIe.n;oBaHmO 

waaoBIDC nepexonos li CBR3aH1WX. C HHMR KpId.THlI~CKHX RBJIeHHH. B CM

3H c 3THM Ha6~,naeTcR RHTeHCHBHoe rrpOHllKHOBeHHe n.neR CTaTHCTH~eCKO~ 

MexaHHKH B Ca.MHe paamrsnae OOJIaCTIII <pR3HKH. Kpaãae BaJltHO paCCMOTpeHHe 

W8aoBHX nepexo,nOB ,n~ KOCMO~OrHH, ocoOeHHo B H3yqeHHH TaKHX 3K30TH

't!eCIGOC RMeHH~, RaK BCIlWIIKH CBepXHOBllX 3Be3,n, HeRTpomrne 3Be3,ItH, H3

Ms,eiHR, rrpORcxo,nRmKe B paClliHPHIDme~cR Bc~eHHOH noc~e E~bmoro B3QH

Ba I . IIpe.zteJIDHIDi nepexo,n K HerrpepHBHOMY rrpocTpaHcTBY OT KaJm6POBO~
HoR TeopHH no~ Ha pemeTKe <I>oPManbHO HHTepnpeTHPyeTcR KaK ~30B~ ne

pexo,n/2i'. O,I(HB. H3 CaMIDC 3liB.'t!HTeJIDHHX npoõaea cospexeaaoã <pH3HKH - ,ne

KOHqa~HMeHT KBapKOB - TaIOitS paCCMaTIH'IBaeTCR RaK <I>a30BH~ nepexon OT 

8,IijlOHHO~ MaTepHH K KBapK-rJIIOOHHOfi ~3Me, KOTOpIDt MoxeT rrpOH30~TH rrpH 

TeMIIepaType Xarenopaa CI50-200 MsB) 3,41. Tpa,nHI.U10HHIDt nonxon CBR:3aH 

c paCCMOTpeHHeM nepexoncs MeJr,D;y ~CTHMR <Pa30BllMliI COCTORHIDIMK. Onaaxo 
,ne~cTBHTeHDHOCTb ,naeT MHOXeCTBO rrpl~epoB B3aKMHOrO rrpoHHKHOBeHHR <I>a3 

H HX paBHOBeCHoro cocymecTBOBaHHR - reTepo<I>a3HHX COC~OHHHA. HarrpKMep, 

HaJIH't!He B anpax M,HOrOKBapKOBI:DC KoHlf>HrypaI.U1H, COCTO.RIIU1X U3 3, 6, 9 H 

12 KBapKOB, ~HM H3 CRrHMOB zoroporo CTMO cõnapyxenae KyMyMTHB

aoro 3IÍXfJeKTa ,61. My~THKBaPROBHM KJIaCTepaM B nocaenaee ,neCRTHJIeTHe 

6wzo nOCBSImeHO MHo:ateCTBO RCCJIe.nOBaHHft. .IJ.aHHaJI paoora npencraazaer co

Oo~ pa3BI1THe nonxona K onacaaan MHOrORBapKOBI:DC KOH~~~a B anpax , 

ccI>oPMy~HpOBaHHOrO B pa60Tax ft.I{y6HeHcKoH rpynnu,,/7- I. 
nHHaMHKa 06pa30BaHKR CBa3aHHI:DC KnaCTepOB c TO~KH 3peHHR KXn,B 

rrpamtane, nOHRTHa. Ho T.aK Rak ente HeT ee MaTeMaTR'tleCKOrO OnRCaHHR, 

MO:atHO Rcn~30BaTb <I>eHoMeHonorH~ecKKa no,nxo,n. nOJIaraR, ~TO RBapKOBHe 

KJIaCTepH cymecTBYJ)T. Mx napaaerps R3MeK8.IOTCR H3 Teopm MemKOB (MemoK 

rr. H. Boroanõosa , MIT, rapMOHR~ecKHA H T.,n. )./10 , 12/ , a meCTRKBapKOBlle 

06pa30BaHHR MO:atHO TaIOite xapaKTepR30BaTb CBOHCTBaMH ,ne~TpoHa KHH llpH

nHcaTb KM xapaKTepHcTHKH KaKHX-~60 H3 rrpe.ztnonaraeMHX ,nH6apHoHoB. 

COBOKynHOCTb O.:ztHHaKOBHX KJIaCTepOB oõpasyer 't!HcTyI) qa3Y. CRCTeMa, 

B KOTOpO~ COCytI\ecTByDT MaCTephl c pa3Jill'tlHH.M 'tffiCJIOM KBapKOB, npencras-

MeT c060~ TaK liB.3HBaeMyIl reTepcxPa3HylO cHcTeMy/13-17/. IIYCTb:Ih 

rrpocTpaHcTBo COCTOR~ Wa3H H3 n -KBaPKOBI:DC ~cTepoB, a ~ 

1~"htnli~t!H~U RHcnrryT I 
ga'.~itr1X scc:JenOBRUaO 
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npe~CTaBneHRe raMRRDTOHRaHa CRCTeMH Ha aTOM rrpOCTpaHCTBe. llonHoe rrpo

CTpaHCTBO COCTOHHHH reTep~aSHO~ CRCTeMH H~eTCH TeHSOpHHM npORSBe

~~~ 

d==- ®'Jn • (I) 
n 

raMRHbTOHRaH lia ~ rrp~CTaBnHeTCH npHMO~- c~oA 
A ...A

1-1 ::: fJ7 J..{n . (~) 

h 

KoHUeHTpanaH COOTBeTCTByIDmHX ~SOBHX KOMQOHeHT S~àDTCH OTHorneHHeM 

VVn ::: !!.!!... ( N::: L I'/n ) (3) 
IV n. ' 

rne !'In - 'qKCJIO KB8.pKOB, HaXO)tHII{ID(CH B n -éaa e, T. e • 06paSyIOmIDc co

OTBeTCTByIO~e KJIaCTepl:l. ,OtIeBYI,D;Ho, (3) RMeeT cBOAcTBO BepOHTHOCTH n
wasH: 

o ~ w; .s 1 L W~:::':1... (4) 
) 11.

raMRxDTOHRaH ~o~ RS ~S SanRCHBaeTCH B B~e 

Ún =L
«s 

(,f}(/+M;' '~tL-) ~ (K1S) C4t (~/S) + u;
} 

(5) 

rne Qn (K,S)'- oneparop yIllitITOJlteHIDi n: - KBapKOBOro KJIaCTepa c 11M:" 

nYJIhCOM H. , Ha60POM cnaaa R aaocnaaa f] R MB.ccoA MII.-;./-"..... -nt

WNecmút rrOTemntaJI n -~ wasH; CJI8.raeMHe U n conepzar MeKK1IB.CTepHHe 

BsaHMo,n;elcTBWI. lis (3) H (5) CJIe,ItyeT, 1lTO KOHUeH'rpB.UWI KBapKOB 

~SH BHpaEaeTCH paBeHcTBOM 

• n"5"" + 
Wn = N L- <aI') (K}~) a.n{l<}~) J (6) 

k.S 

r,n;e <...) -cpenaee no aHcaM6J.IlO c. ra.wuIbTOHHB.HOM (2) .IIOCKOJIDKY KBapU 

!f>epMHOHH, TO .fICHO, -qTO KJIaCTepH C 1leTH1D4 n: JIBJIJIl)TCH 60S0H8lOt, a C 

He-qeTH1D4 n: - epepMHOHaMR. KJIacTepH MoryT CJIHBaT:bCH H paCII8,ltaT:bCH: 

I1Cf + n'q ~ (n-l-n') 9 . (7) 

3TH Poo.KUIDl 06paTHMH R coxpaasnr 6apHOHHHe 'q}{ÇJla. Ilpa HaJIH'tUlH peaz

rndt TKIIa (7) YCJlOBHe pasaoaecaa IDieeT BH,Zt • 

2 

... 

(8)~H, =/A cod ('v'n.) 

aTO YCJlOBlie MOJltHO TaKJK8 SalIRCaT:b B lÍlOPMe 

?~ -=0 (LWn =l \ (9)aWn n-:/ 

rne ~ - IIpRBe,n;eHHaH CB060,n;HaR aHeprRH: 

""" () @ () - H/0
f ::: - N 1:41, Tr e +~ ) (10) 

rne @ - TeMIIepaTypa, BHP8JlteHHaH B SHepreTRtIeCRRX 8.lUlmmax. 
B pa60Tax/

7- 9/ BsaRMo~elcTBlie ~TI:lBaeTCH B .n;yxe BaH-,n;ep-Baanbca. 

li nonYtIeHHH8 peSYJIhTaTll nOKB.SHBaIOT TepMO~RHaMRtIecKYD BHro,n;HOCT:b reTe-

poóaaaoro COCTOHHWI B rnHpOROM ,n;HaMSOHe SHatIeHIDt TeMIIepaTypH @ R 

IIJIOTHOCTR y. . 
B ,n;aHHol pa60T9 paCCMaTpRBaeTCH nOCJIe,n;OBaTenbHl:lA MilRpocKOnH1le-

cRaI no.n;Xo,n; K OnHCaHRD ,n;BYX~SHOft CHCTeMl:l HyKnOHOB H rneCTRKBaP~B. 

BsaRMo,n;elcTBHe y-qHTllB8.eTCH ne <I>eHoMeHOJIOrH-qeCKH, :KaK B paoorax -9/ , 
a C 1l0MO~ HBHoro Sa,D;aHH.R: nOTeHURanoB. llPOBO~TCH aHanHTH-qeCKHe HC

CJIe,n;OBaHH.R: ,D;JI.fI HHSKKX TeMIIepaTyp. 

BH60p,ItJIH paccMOTpeHH.R: TOJIbRo·meCTRRBapROBIDC'R 'rpeXRBapROBHX 06

pasoaaaaã onpaanaa, TaK KB.K pesYJIhTaTI:l rrpS'lCRRX pacseron ".n;y6H9HCKOit 

rpyrms" 1l0KB.SanH, -qTO npa TeMIlepaTypax, 6Jll1:SKRX K HyJIB),H B IlIHpOKQM 

HHTepBaJIe sHa-qeHHl IIJIOTHOCTH g;ztepHOit MaTepl-m BeJIR'qHHH Y4 H w'''2 
o-qelib Ma1II:i B cpaBHeHHH C '113 H \% . KOHe-qHO, peSYJIhTaTH aaazaaa 

nOBe,IteHRJI Taxol ~ByX!f}a3HOI CHCTeMH npa BHCO~ @ H'p '» So (rne

2? = 4.106 
MaB - HOpMa.1IDHaJI xnepaaa IIJIOTHOCTb KB8.PKOB) 6y.n;yT na

JIeKH OT' PeaJIbHHX B cHJfy SHa'tIHTeJIhHOCTR B TaROM ,n;RaIIaSOH8 napaaerpos 
o H. j> BKJIB,Ita MyJIhTHKBapROBHX KJIaCTepOB 60JIee BHCORoro 1l0pH.n;KB., 

'tleM 3 H 6, HO Im orpaHH1IHMCH llpe,IteJIB.MR HSMeHeHHH 0 H J ' KOr,n;a 

paSyMHO llpHÓXHZeHHe ~ByX ~S, HyRXOHOB H meCTliKBapROB. 

2. lIffiOP BaUlMOldCTBHH 

KaR HSBeCTHO, B jijij>e aJIeKTpOMarHRTHI:le BSaHMo.neftcTBHH MaJIH B 

cpaBHemm C cKJIi)HHMJ/I B8am40~elcTBWIMH, tITO 1l0SBOJIJIeT ytmTHBaT:b JmIIIb 
1l0CJIe,n;HHe. 
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Booõuie rOBOp.fI, B peansaae aaepaae nOTeImRaJIH B3aID40.n;ei!:cTBRJI HyK

~OHOB C HyKHOHaMR R, no Bce~ B~HMOCTRi HyRHOHOB c meCTHKBapKaMH H 

meCTHKBapKOB c rneCTRRBapRB.MR',BXO,wIT nOMHMO u;eHTPaJIhID 'qJIeHOB H TeH

30pHHe lJJIeHH. O.n;HaKO R3 YC~OBRH YCTO~BOCTli .R;Iij>a/I 8 CJIe.n;yeT, 'tITO 

B~ TeH30pHHX 'qJIeHOB B TepMO.n;HHaMKKy CliCTeMH He3HaqlfT~eH li3-3a 

cTpeMJIemm K ROMIleHCaIUlR CJIaraeMHX c npOTliBonMOIUH:IMH SHa.RaMH. B 

llpHânaxeHHH o.n;HonROHHoro 06MeHa ueHTp~HHH 'qJIeH nOTeHUliana B3aKMa

.n;eACTBH.fI .n;BYX 06'beKTOB c MeSOHHbIMH sapanaaa lJ- SammIeTC.fI/I 9/ RaK . 

z -mr
ep(r) =- Q, ,_e_ + 4<JTQ2.m S(rt) cn: 

O r O ~ 

rne m = 140 MaB - Macca nR-MeSOHa. ?f -MesoHHIllt aapan ( ?J2- =li 
I	 = 0,08). B o6paSOBaHHR KOpa JI.rtepHoro nOTeHUHaHa cymecTBeHHyID pOHD nr

~	 p810T TSIlteJ.IHe searopnae MeSOHH. B ~epHoit <pRsliRe H3BeCTeH <peHoMeHo~o

,~	 rH'tlecKliit ITOTe~ ~ePMH/20/, ROTopHit Y'tIHTHBaeT B~ RaR ITHOHOB, TaR 

H TSDltelll:lX: Me30HOB no cos.n;aHmD sopa::1 

II 

II 

2'JT· QLJtp.. -= b(r~.)	 ) (12)I: .	 ~ 
I	 f'v1 êci 

r.n;e f\1 ~ . Mi
Mio =	 (13) 

~ Mi +Md' 

a. M;. H ft!j - MaCCH ~saliMo.n;eACTByIOlItIDC 1ffi.CTID.l, a~' -.n;.mma paCCe.fIHHJI 

c -it ~CT~ lia cf -ã9 

C yqeToM Bcero BHmeCRa3aHHOrO, rrpe.n;nonaran paBeHCTBO Me-

SOHHllX 3ap~OB HyKJIOHOB li meCTRKBapROB, MJ:l MOXeM sarracars: 

cp., (I ~ -m-/n
33 '121) =- QZ. e 121 Z1T·a~3 (14)(J .~ + b( ik) ) I~ I Yf2 1 M33 

-mliJ21 
""',) Q2. f1 + 2!lT· Q66 . bCif2)) (15)~6 (I r;2 J./ =- 1rr2/(J 1\16 6 

->
-ml'12/ 

(1) "( - ) 2 e 2Jí· Q36 ->' (16)ç" 

T 36 I r;2 1 =- -3' /:7 I + M U (r:,2) )
r12 36 

4 

... 

rne ~3 ,Q;6 R ~6 - nearpazsaae .R;IJ;epHbIe noreiuraaza BsaRMo.n;eHCT-

BM HYM0Ha C HyMOHOM, HyKJIOHa c meCTliRBapROM R uecraxsapxa c mec

T:tiKBapROM. B~'tIliHy Q33 BH6lipaeM passoã 1,6 <pM. ,lI,7m onpe.n;eJIeHIDI 
I 2/:Q66 BOCil0JI1l3yeMC.fI H3BeCTHHM COOTHOllIeHlieM B r eopaz' MemKoB/I0

M~)113 Q3"5 
- ',=.-.	 (17)( fw16 Q66 

.	 Gl33 + Ci66 
113 r eoaerpasecnax cooopaaeaaã .fICHO, 'tITO a36 = 

CJIe.n;OBaT.eJIbHO, BH6opOM MaCC llIeCTHKBapKa II HyK.JIOHa Ml:l nOJIHOCT:blD 3a,na

eM ITOTeHIJ;RanH B3aKMo.n;eAcTBH.fI B r~TOHHaHe ~BYX<I>aSHon MO.n;eH~. 

3. ,I(BYI1A3HAH MO,nElIb 

PaCCM8.TplIBaeM 6ecKoHe~HylO ~epHy1O MaTepillO, B KOTOpoA MoryT cY

meCTBOBaT:b .n;Be lPa3b1. Ilepsaa - aTO HyK1IOHa C MaCCO~ M~ = 938 MsB, 

Ha60p CnHHa II H30CnHHa 6y~eM 0603Ha~T:D rpe'tlecRHM, CHMBOJIOM, ,ItJI.fI HyK

~OHB. HMeeTC.fI ~eTHPe B03MOEHHX CITHH-H30cnRHOBHX COCTO.fIHH.fI. BTOpaJI 

aTO meCTHKBapROBHe MaCTepH C Maccol: Mfi ' KOTOpaJI 6y.n;eT O~eHHBaT:b

CH ~3 CpaBHeHHJI OllHTHHX .n;8HHHX H peSYJI:DTaTOB paC'tIeTa, HB60p CITKH-H30

CIIHHa .ztJIJI meCTHKBapRa 6y;neM 0603Hs:qaT:D JIaTHHCIGIM CKMBOJIOM :ti 6y;neM 

C1IHTaT:D, ~TO RMeeTCH ~eBR:T:D B03MOmm:x: cnas-asocrraaoasx COCTOmml (Tp:ti 

.ItJ[H CmIHa H TpH.,1tJ.lJI asocnaaa) • rawIJIDTOHl:IaH .n;J3YXlf)a3HOA C:tiCTeMH BHr

JUJ;ItHT CJIe.ztYIlUUW 06pa30M: . 

ri = L.Sd; %K(;()(P'+M3Z.7Y'3)~t(;) + f ?Hd;J~' 
~ -ta + - f>. 

x ~5(t;-;0 ~o«;) Cf;;p(ijJ ~p(;)~ (x; + 
'> r I ~ (7; ...,. c...j"" z. z ' ) ...,. (18)o)+ 4- j e::tx 't'~ (x)· -9" -r /16 ~6 T6j (x) +
 
J + -r
 

+ l- L-. r~ dlJ\t Cfi{,(I~-~\) </1,m eJ)4/;n(;) ~,,(1) ~m .s: +
 
.2 rnn J o 

+ ~ 

.+ L 55 c1;Ji ~6 (I x-i') ~fI. (;)~(XJ 'timC; ) CJ{,,,, (;)~ 
hJd.. 

rne </J;cX.:> H ~t1 eXJ -onepaeopa po~eHIDI :ti yHH~ToaeHlUl HjMoua 

B T01lRe	 X H B ónllH-lI30cmmOBOIl COÇTOHHlllH lr; Vi;· (x.) li 

~ C/J6j (x,) - cneparopa pcm,neHllJl li ~'t{TOXeHHJI meCTmmapKa B T01lKe 

X li B	 CIDIH-H80cmmoBOll COCTomnm d 
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&ua'tla pemaerca MeTO,ItOM {pYHroni~ I'pRHa. Jl,IDr peneaaa nOJIytlaIOnurx-

CH ypaBHeffirlt nOJlDsyeMCH pacnenxeaaea XaPTpH. Ero RCno.m.SOBaHRe anca
ne 060CHOBaHHO no CJIe.ztylO1IUiM C006paJKeHWIM. t1~OKOBCKO~t1 ,It06aBKOn B 

pacnenxenaa MOJltHO npeaeõpexs , TaK KaK liMeIOTCH onenxa .rtJISI CRCTeM 60
ll

SOHOB H (pepMROHoB, nORaSHBaIOIIUIe HeSHa'tIRTeJIDHOCTl> BRJIa.rta ll{POKOBCKOil

'tIaCTH no cpaBHeHHD c 'tIaCTbID paCnellJIeHHH XapTpR llpH HRSKKX TeMilepa

~ 21/.Typax/ AHOMaJIbHHe CnapHBaHWI .rtJISI 60S0HHHX oneparopos se Y'tIRTHBa

ea, TaK KaK RMeeM ,IteJIO co CJl8.60HeR,IteaJIDHOn CHCTeMOn 60S0HOB, sorna ,1
aHOMaJlI>HHe CnapHBaHHH He BXO,ItHT B BllpW!teHIDI .zt,1IR IIJIQTHOCTen ~CTHU/22/.
 
B CJIa60HeR,It8aJIl>HOCTR CRCT8MH m8CTKRBapROB MOXHO 6y,It8T y68,ItaTl>CH KS :,~
 
,ItaJIDHe~lliHX paC'tIeTOB. C Y'tIeTOM Bcero CKaSaHHOro, rrpO,IteJIaB Bce He06xo


,ItHMHe onepanaa, nOJIY'tJ:aeM CJIe,ItyIOlIU:te sspaaeaaa .rtJIH TepMO,ItHHaMHlIeCKKlC
 

llJIOTHOCTel HyKnOHOB R meCTRKBapKOB:
 
f.:xJ

(19)
1't3~ " J J(.2 1 ... -~ dI<, » '= 2JT -W-(-iG-~-~-

o e 0.::.:/ + i 

Z
W(X,) = ,j~2. 1- M3 ~~3 +- A » (20) 

t:xJ 

1
n6,j = z~ J1'2, c1 J<, 

~ 
. (21) 

I .." 

W(JG~@ 
o e te_1. 

. w'(il) -= -I~z +- Mt' ~6 +- B / (22) 

rne 

A :: A L ~3r + A36 z.. (1-1,~ -f- 1-1,;) ~ 
J3 (} J (23) 

B -= A66 Z (~~ t- ~;.) + A3 6 Z ~3J' 
d ! 

A·· 
~ 

(24) ~ 

li 

= J <Pil' (I rI) d1" · '1'ti ' { 

B npeneae Hl:tSKKX TeMilepaTyp .rtJ.UI (19) 11 (21) MOJltHO aanacars: 

@:r:1.2 @St2. 

n3J' = fl~ { ,~ 1(X7 i :J r) -r~ 3M3 ' ](X.Jl J+) + 
V2M3 -" V2M,3
 

e3 
/:l. ~ .i. J.
+ ,(-;;-;;;-1 .:l M,3 ,I ex, ;l. ')"") ./ (25) 

.v.2M,3 
hJ\':1/2, CISi~ 

-I [ & J( -) \!V 3n6j -=:zir Y) 1.1 - T , I (~ ~J -) +,r::;-;:;"7 .r:::-:;-t • 31'16 
y,2M6 r;lM6 

@3á ' 

+ ,~ -2M:. I(Y, 1)-) » (26) 

r2M6 

r,Ite 
+00 

P -J. 
I(X,pJ+) = t· (~p(t-x)t-i) clt,f (27)

o 

-+00. S P -1uv.r. -) = t· (Uf(1:~Y)-J..} dt, (28) 
o 

npz 3TOM .x.:",.«,3 - M,J - A y= ~6 -116 - .8 a A H B 
® ' S8,II;aHH (23). ~ , 

EcJIK CqRTaTD nnOTHOCTD RBapKOB B CRCTeMe nocToHHHoft H paBHol 
65' = S'0 = 4- 10 MaB3 

11 0 =0 ,TO MH MOJlteM paCCMOTpeTb 

w3:g4.3.L.n3K H W6~s>-f.6~(n6j+n;) KaR (pyHRInnl 

ME> • llieCÇHKBaPROBHe KJIaCTepH 06pasylih 60Se-KOH,IteHCaT npa ~h = 
= Mb + B . .lWI BlrndCJIeHIDI (25) K (26) npa @ =O paCCMOTPHM CJle

,ItyDIItI!e BOSMOJJtHOCTII: a) ecza Mi~ -M3 <) ~ -A\ ,Tor.na X - - 00 

npa 0 .... 0 

11 ~3KI ;: O :, H,~ \ =0 ;, ~bi = S/Slt (29)@=O 0-0 o ' 

116) ecJIH ~b -M3~ '~-A) ,TO X-+t OO rrpa @- O 

~ 
n I ~ [2. (/1116 8 02 ~3'1 -=. - 7' - - "1,3 + - - A .-- + 

@=o 231" r.:t .;2. ~2M3' 
o (30)

llpHlIeM n3d' ,n~ K n6J' MH odOSHallBolH COOTBe'l'CTBeHHO Tepllo,ItiIH8UH- 5i~ 3'/.2. ~ 
'tIecKle nxOTHOCTK K,YKnOHOB, HanROnAeHCaTHHX meCTBRBapROB K ROnAeHCaT- +~(~b-M3+ :-A) 3M3 + :l. (M6_M3 -;- ª-A \ :lM3 l . 

Y:lM,3' 3..l .;t t/ t:J",.3 ; J ) 
HHX meCTKKBapKOB. 
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n~j I@::o :: o;	 (31) 

o 

·1.2 f13d' + 5"4 n'i' =~.	 (32) 

lJliCJIeHHOe pemeaae (28)-(31) lIOKa3bIBaeT, 'ITO npa J> =:90 ,@=O li 

Má ~ 1918 MaB KMeeM W3 = o li W6 = I; eCJIK /vf 6 ~ 2006 MaB, TO 

W3 = I li W6 = O; IlpIDIeM, sorna M6 = 1992 MaB, 1I0JIyqa.eM
I W, = O,18 ~ 'tITO cooTBeTcTByeT o:qeHKa.M Bepoj{THoCTK 06H8.pyxeID'U:I,ItK-
I

I1 
1 

oapaoaoa B H.ItPax/
I 9/ . Ha.itn;eHHaJr npa aTOM MaCca mecraasapxa M6 = 

I' 

= 1992 MaB HaXO,ItHTCj{ B paSyMHOM cor~CHli c MaCCaMK ,ItK6aPHOHOB/
23/ . Ir 

r EcJm C'tJHTaT:D /'16 = 1992 MaB li e = o H R3MeHHT:b lIJIOTHOCT:D xsap-
KOB B CHCTeMe, TO,1I<>JI:D3yj{C:b (28)-(31), 1I0JIy'tl8.eM WJ = I H rv6 = o 
npa jJ' 0,87 20 ; W,J = o li W6 = I IlpH .9 ~ 2, 7 ~ f) H W6 = 
= 0,18, eCJIH -P =2tl . Pe3YJI:bTaT ,ItJI.R: M6 = 1992 MaB MOJlHO H306pa3HT:b 

rp~H'IecKK Ha plicYHKe. 
W6 

e-o. tvf 6 -1992MaB 

i. 

11. 2 plpo 

A~3HpYj{ aCKMTITOTH'IeCKoe uOB~eHHe CHCTeMH ITpH HH3KHX TeMne

paTypax H Bll,I(eJIR:JI ,ItOMHHHpyIOutd TeMIIepaTypImA lIJIeH ,ItJI.fI (29), DeeM 

Bll,PazeHHe 

(33)
n!1 = to (21M6 ) + ft (}lI fv(6 ) · e~ 

B ROTOpOM 

-f;, = -L{ Z _1_ e~2. +- e. 3M3 eS/~ s. .2M3
2 e3'j , (34)

Z'T( :, ~2M~ 5 ,,;u~; 3 V:Z"'3' ~ 

'Hl! 
" 

r. " {;). 1 (1= S':l.d (l .15" e3
0) 

:2 3M 3 
71 := - - - - e . .+i. + - Jl:l, + - ..~ x 

:nr "1 ~2M~ .z ,24 S r:l""J. 

x(-ffe3l~d.ft .,. iJ :J[./'j.,. i.;:fa/''d.ft .,. ':'J1'i~ ,(35)
v2M3 

e== ~b-M3 + i,fo· (~.J6_ A.u ) -:lfo (166 _A +3 , ) (36). 

~. + f. ( ~b(; - A3 6) ; 

~ 
cL == 4· ( ~36 _ A3'3) -.2 ( ~66 - A36) . 

(37) 

I IlpH aTOM JIerKO nepeãra K W3 H W6 . 'I'eneps aeoõxomeso y6e,ItllT:bCj{ B 
I
 

I eJIB.ÓOH8H,IJ;eaJI:bHOCTH rasa rneCTHKBapKOB. TaK KaK '
 

B :: A66 ~ (l1.~i + n6~'j + A36 L K3r 
d . a <t 

- aTO as lITO aaoe , KaK rrOTeHIU1BJThHa.fI aaepraa lia onaa meCTHKBapK, a 

k=J(n';j(it) + n;J.(K,'+M{ diZ ~ + n; 
eCT:D KJ4HeTH'IeCK8JI aaepraa lia O,ItKH meCTlIKEapK, IIpH'IeM O'IeBH,ItHO, 'ITO 

CnpaBeuvmBO HepaBeHCTBO 

f< ~ 1'16 , 

TO oTcm,Ita CJIe.nyeT 

~ ~ ~6 (A6[, f (n':l° + n;J'" A36 f /1-3d' ) (38)o 

Ho 0<. A66 < A36, 'H, TaKlW oopaaoa, 

I	 .fi ~ A3 6 . J> (39)
 
K.... /'-1
 

no lPopMyJle (24) MOERO HalTH, 'ITO ;1~ '" 10-5 MaB-2; 
TaK KB.K /16 '"" 103.M3B,(t'	 

6 

TO B ~a30He HaH60nee HHTepecHHX SHa'Ie~ IlJIOTHOCTHJ?~ 106 
MaB 

3 
e 

\ 
,\'	 

B « A36 ·J' -.2.I K " 
M6 

""10 ,	 (40) 

'ITO H C~eTQXDCTByeT o una6oH~eaH:bHOCTH. 

I 
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~ ~ 

CpaBHKM pe3YnbTaTH, ITO~yqeHHHe B ~aHHO~ paÓOTe, c p'e3Y~TaTaMH 

paCCMOTpeHWI ~Byxepa3HO~ MO~eJn1 "~YÓHeHCRO~ rpynlloA,,(7-9i'. Y'tleT B3aR
MO~eftCTBKH KBapROBHX MelliKOB ITOCp~CTBOM 3~aHKH CBOÓO~HOrO OÓ~eMa B 
~yxe Baa-nep-Baansca rrpRBO~K1I R yxeCTO'tlemm YCJIOBAA, HeOÓXO,IJ;HMl1X ,IVIH 

cymecTBOBaHWI Ó03e-KO~eHCaTa.· PaCCMOTpeHRe Xé B3aKMO~eftcTBRA B ~op
Me HBHHX nOTeHIUlMOB (~epMR + DRaBa) npRBeJIO K JIy1mIeMy CorJIaCIDJ pe
3Y~TaTOB c ox~aeMHMR MaCCaMH ~RÓapROHOB. I 

I';' 
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illaHeHKO A.A., illYMOBCKHA A.C.,IOKanoB B.H. P2-87-904 
meCTHKDQpKOD~e KnaCTep~ D RAepHoR 
MaTepWI npH HH3KHX TeMnepaTypax 

HccneAyeTcR ADy~a9Han cHCTeMa, COCToaman H9 HYKnOHOB 
H meCTHKBapKOD~ KnaCTepOB. B9aHMoAe~CTBHe Me~y HYKnOHa
MO H meCTHKBapKaMH onHC~aeTCH CYMMOÜ nOTeH~HanOB ~epNH 

H ~aBW. HaxOAHTCR HH9KOTeMuepaTypHoe nOB~eHHe KOH~eHT

pa~HA HYKnOHOB H meCTHKBapKOB B 9aBHCHMOCTH OT nnOTHOCTH. 
nOKa9aHO, qTO npH HopManbHoA RAepHOÜ nnOTHOCTH COAepKaHHe 
meCTHKBapKOBWX KnaCTepOB MO.eT 6WTb nopnAKa 10%, qTO corna~ 

cyeTcR c 3KcnepHMeHTaMB. 

Pa60Ta B~onHeHa B fla6opaTopHH TeOpeTHqeCKQA ~H9HKH 

ORHK. 

npenplOlT 061teJUlHetlHOrO IIHCTKTYTa lIJlepHblx HccneJlOBunlA. )ly6Ha 1987 

nepeBOA aBTopoB. 

Shanenko A.A., Shumovsky A.S., Yukalov V.I. P2-87-904 
Six-Quark Clusters in Nuclear Matter at 
Low Temperatures 

The two-phase system consistin8 of nucleons and six
quark clusters is investigated. The interaction between 
nucleons and six-quarks is represented by a sum of the 
Fermi and Yukawapotentials. The temperature behaviour of 
nucleon and six-quark concentrations versus density is 
foúnd. It is shown that with a 'normal nuclea~ density, 
six-quark clusters may amount to about 10%, which is in 
agreement with experimento 

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