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I. Bse,nett!ire 
·. ,-, . , , .- . 

B HacTOffil.188 speMR np11 113yqett1111 3KCTp8M8JibHblX cocTomrnfi\ H.n,epttoro 

B8I!18CTBa ()OJibiO/i\ l10l1YJIJ'lpHOCTb!O IlOJib3yIOTCfl . CTaTl1CT11qecKl18. MO,JJ,8Jil1, ,JJ,8-
KOHqJafilHMeHTa l-51 , qTo o6yCJIOBJI8HO Tpy,n.HOCTf!Ml1 peweTOtIHOro M0,JJ,8Jil1-

poBaHl1_fl np11 KOHetIHofi\ 6ap110HHO/i\ IlJIOTHOCTl1 / 5/. HanOMH11M, qTo ,JJ,Jifl IlOJI- ·, 
HOThl 11CCJie,n.oBaHl1fl ,n.eKOHqiafilHM8HTa B_paMKax CTaTl1CT11qecK11X MO,JJ,8JI8H 113Y

qaJICfl He TOJibKO qla30Bhlfil nepexo,n. !13 a,n,pOHHOfil MaTep1111 B KBapK-rJIIOOHHYJO 
. IlJia3MY, HO 11 ,JJ,8KOHqiafilHMeH; B 6eCKBapKOBhlX SU.(2) 11. S'll ca) T80pttf!X 
/ 7/_ KaK npaBl1JIO a CTaTl1CT11qecKOM no,n.xoie paccMaTp11BaeTCfl Cl1CTeMa, 

KOTOpM MOlKeT pean1130BaTbCf! Jll160 B B!1,JJ,8 KJiacTepHOfil qla3hl ,(a,D,pOHbl B 
cJiyqae SU(J} Teop1111 c KBapKaMH; rJiro6oJ!hl ,JJ,Jil'I SU(2) 11. S'U(J) 
TeOpl1fil), Jil160 B B!1,JJ,e IlJla3M8HHOH qia3hl (KBapK - rJIIOOHHM IlJla3Ma; rJIIO
OHHM IlJla3Ma). IlpM 3a,D,aHl111 Y,~aBH8Hl1fl COCTOf!Hl1fl,IlJia3Mhl q~e Bcero l1C
Il0Jlb3YIOT l1,JJ,e11MIT -· rpY,Illlhl I I, HOB nocJie.n,ttee apeMR nof!Bl1Jil1Cb 11 HO
Bhle aapl1aHThl Oill1CaHl1fl 19 ,131. 0Ka3hlBaeTCf!,' qTo ,JJ,8KOHqiafi\HMeHT a o6cys.K
,n.aeMOM no,n.xo,n.e ,II.JI.fl 6eCKBapKOBblX SU(2.) ¾ J'U(3) Cl1CT8M 'SIBJif!eTCfl qia30-

BhlM nepexo,n.oM nepao~o pb,n.a. "B _ caoro oqepe,n.b, qia30Bhlfil nepexo,n. • 113' a,n,poHOB 

B KBapK-rJIIOOHHyro IlJIMMY np11 HyJieaofi\ 6ap11ottHofi\ ri.rrOTHOCTl1 TaKlKe OTHO
Cl1TCfl K nepBOMY po,n.y. KaK B cJiyqae 6ecKaapKOBhlX .S'U(::?.) 11 J'U(.3} c11c
TeM, TaK 11 B cnyqae '..f'U(J) Teop1111_ c KBapKaM11· OTHOCl1T8JibHM TenJioT~ ·· 

Il8p8XO,JJ,a A£;9~ ( 0cla.c - TeM11epaTypa ,JJ,8KOHqiafi\HM8HTa) 6JI!13Ka K Be
Jll1ql1He 8sa/ el.c, ( Csg . - 3Heprl1l'I rJIIOO,HHOro ra3a; KBapK-rJiroomioro 
ra3a). Ilp11 _3TOM paBHOBeCHOe COCYI118CTBOBaHl18 HepaCCJI08HHblX qla3, npl1 
KOTOpOM B O,JJ,HO/i\ l1 TOH )!(8 o6JiaCTl1 npo(frpaHCTBa HaxO,JJ,l'ITCfl l1 KJiaCT8phl; 

l1 IlJla3Ma, HS Ylll1ThlBaeTCfl, 0,n;HaKO B np11po,n.e l1M88TCfl MHOlK8CTBO np11~. 
M8p0B COCYI118CTBOBaHl1fl H8paCCJI08HHblX qia3, K TOMY JKe, yqeT no,n;o6HhlX 
reTepOqJa3HhlX COCT0f!Hl1fil Cl1JlbHO,CKa3NBa8TCl'I .n,~e HaKa~eCTB8}iHOfil Kap
Tl1H8 nponeccoa, qacTo crJiaJK11BM pe3K!1e nepexo,JJ,N B c11cTeMe /l4:-l6/, 
CJI8,JJ,OBaT8JlbHO, paccMOTp8Hl18, HS np!1H~MaIOII188 BO BHl1MaHll!8 reTepoqia3-
Hhl8 COCT0f!Hl1fl, 'He MOlK8T cq11TaTbCfl IlOJIHhlM, . 

KpoMe Toro, no,n.qepKH8M CJI8,JJ,y!OII188~ B npOTll!BOBec·cTaTHCT!1qecKl1M 

pe3yJII>TaTaM, peweTollHble pacqemyKM~BaroT,Iia BTopofi\ po.n,' . .n,eKottqiafilH:
MSHTa a 6ecKBapKoaofi\ SU(Z) Teop1111 1,l7 • I8/. K TOMY JKe, iie,n,aaH11e 

pe3yJibTaThl ,JJ,Jlfl peweTOK C 6oJibWll!M npocTpattCTB8HHblM o6~eMOM ,JJ,aIOT 
cepb83Hbl8 Ol:!.HOBB.Hlllf! noJiaraTb, l!TO B .J'U(.3) T80pl1!1 ,JJ,8KOH!pafilHM8HT -

3TO l1Jll1 ipa30BNH nepexo,n. BTOporo IJO,I:\a:11JI!1 nepeXO,I:\ nepaoro pO,I:\a, HO 
6JI!13Kl1fil KO BTOpo,MY (OTHOC,T8JlbHM T8IlJIOTa nepeXO,J:\aAS/e.tc CYI118CT
B8HHO M8HbW8 Esa/e~ ) 19- 21!. Ha.Katten, MHOlK8CTBO ny6JilllK~fi\ 
rOBOp11T O TOM' qTQ nepeXO,I:\ 113 a,D,pOHHOfil !pa3hl 13 I<BapK-rJIIOOHHYJ(l IlJla3MY 
conpOBOlK,I:\aeTCfl XOTf! l1 p83Kl1M, HO, T8M He M8H88, H8Ilp8phlBHhlM B03pac-



TaHHeM o6oeMHOti IlJIOTHOCTH 3HeprHl1 Cl1CTeMbl 122
-
251_ TaKHM o6p8.30M, 

)J,eKOH!prulHMeHT B J'U(,3) TeOpl1l1 C l130,DY6JieTOM JierKHX KBapKciB, B03MOlK

HO, RB~ReTCR JI1160 riepexo)J,OM BToporo po)J.a, JIH6o nepexo)J,OM nepaoro po

)J,a; 6Jil13KHM KO BTOPOMY. CJIOJKHBWeecn IlOJIOJKeHHe, oqea~HO, B~BHraeT 

)J,OilOJIHHTeJibHble aprYMeHTbt B Il0Jlb3Y 11eeJie)J,OBaHl1R CBOtieTB KBapK-a,n,.,

pOHHOli l1 I'JIIOOH-I'JII060JibHOli eMeeeti. 

Bo BTOpoli qacTH pa60Tbt .Mb! eqiopM;YJIHpyeM oeHOBHble IlOJIOJK9Hl1R 

eTaTJ1eT11qeeKOti MO)J,9Jll1 )J,eKOH!p8.HHM9HTa B J'U(Z} l1 s 21(.J) 6eeKBapKOBblX 

Cl1CTeMax, Y~ThlB8.IOil\eH eOCYllleeTBOBaHHe I'JII060JIOB e I'JIIOOHHOH IlJia3MOti, 

11 11ccJie,nyeM TepMO.lJ.HHaMHqecKMe xapaKTepi1eTHKl1 eMecH rJIIOOHOB 11 rJI1060-

_JIOB. TpElTbR qaeTb eTaTbl1 6y)J,eT noeBHllleHa aHaJil13Y )J,eKOH!pa.tiHMeHTa B 

KBapK-a,n,pOHHOti eMeeH npl1 eyJieBOti 6apl10HHOH IlJIOTHOCTH. 

2. TepMOAHHaMHqeeKHe eBOliCTBa eMee11 rJIIOOHOB l1 I'JII060JIOB 

OcHOBHOli oeo6eHHOeTbIO Haweti eTaTJ1eTJ1qecKOti MO)J,eJIH )J,eKOHqialiH

MeHTa B JU(Z) l1 .f'l{(J) • eHeTeMax RBJIReTCR TO, trl'O Mb1 ·Y~TbtBaeM 

B03MOlKH.OeTb O)J,HOBpeMeHHOI'O pOJK,J:\eHHR H3. BaKyyMa CBR3aHHblX eOCTORHHM 

rJIIOOHOB (rJII06onoB). 11 Hee.BR3aHHb!X rJIIOOHOB (rJIIOoHHoli n. JIMMbl). IlpH 

paceMoTpeHHH TaKOi:i cMec11 y)J,o6tto BBeeTH noHRTHe noJIHC>ti rJIIOOHHOti 

nJIOTHOCTH JJ , )J,JIR KOTopoti abllio~ttetto cci0Tttowett11e 

JJ -= f3 T" [. n.y'¥· · . < I) 
n; ... 

3)1,eCb JJa - 3TO IlJIOTHOeTb HeeB_R3aHHWC I'JIIOOHOB' .Pi/ - IlJIOTHOCTb 

/1, -I'JIIOOHHb!X rJII060JIOB eopTa J . KruK,nyio qiaay B eMeeH Y.lJ.06HO xapaK

Tepl130BaTb KOH~eHTp8.I-iJ'leli 

.~:: .P1 
.P J -~ :: ff ILfx/, (2) 

r)J,e HttAeKe f OTHOeHTeR K I'JIIOOHHOti nJia3Me, G - K qia.se rJII060JIOB. 

B3aHMO)J,eticTBHe rJI1060JioB ,0:pyr c )J,pyroM Mb! onHChlBaBM,· BBO.lJ.R 

HCKJIIOqeHHbJii o6oeM ~aeTH~, KaK 3TO )J,eJiaJI Ba.a.Ke/
7 I; B )J,aHHOM enyqae 

cpe)J,HRR llJIOTHOCT:& po~aIOuµiXCR .l13 Ba.KyyMa rJII060JIOB onpe)J,eJIReTeR e 

IlOMOJllbIO paBeHCTB . 
. ~''. .. - ·-1 

·Dn.i = .. P,y·· (J. + L:,:Vll!i'jn.•i') . (3) 
J ~. .J ' . . 11' q . .. (1 J 

~ · = _!_i_+J.J .·.• ... (IK2rM;~).-1'rl.K 2 clK. <4) 
f 1 . . .z l €«f . . .. . e '-/ 

2.f!C O . . ' 

2< 

; 

i 
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I 
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B Bb!pa.'KeHHR~ (3) l1 (4) qepe:3 a'"J· Mb! o6o3Haq;urn o6oeM Kapa 

rJI1060Jia copTa 11.,1 , M'fl· l1 &'fl - 3TO Macca H qJ.leJio BttyTpeHHHX 

cTenetteti cao60)J,bl rJI1060Jia. ,IJ,,m BeJIHqJ.lH Mf l1 ~- KOppeKTHO HC-

noJib30BaTb COOTHOllieHHe 

M· ,,.. • - 13' .,- " ( ) 
vtt,/ - M . II 2,0 J 5 

ZJO 

Bb!TeKaIOJll88 H3 Teopml M8lliKOB/d/, eeJIH. npe.Il,IlOJIOJKl1Tb, qTQ o6oeM KOpa 

nponop~HOHaJieH o6oeMY MernKa. ilp1-1 i13BeCTHh:x· Maeea.x rJI1060JIOB YI BeJIJ.lqJ.l-

He '!Ji O C IlOMOJllbIO (5) Mb! MOJKeM BhltU'lCJIHTb 0608M KOpa JII06oro rJIIO.,-, 
6oJia. KaK B~HO' Vz O Y.lJ.06HO eq11TaTb nap8.MeTpOM MO)J,9Jll1. iloJiarM, 

qTQ Jl8I'KHe rJII060Jihl ;HOCRT .OCHOBHOM BKJla,Il, B TepMO)J,HH~HKY, Mb! yqH

Tb!BaeM TOJlbKO Hl13KOJl8JKa,tl\H8 .CBR3aHHbl9 COCTORHl1R rJII060JIOl3 co CJI8,DYIO

ll~l-lMH XapaKT8pl-lCTl-lK8.MH /27 •2d/: E~ 0 =6, M20 =960M3B; c2 1 ~6, 
M21 = 1290 M3B; Cz~ ~ 6, M::t 2 ~ 1590 M3B;

1 

&30= n~ /11~0 ,: 1460 M3B,· 

E./ = 39, . Mu = 'moo M3B. 3~eTHM, qTO B pa6~Tax /.
7

• 2 / BblqJ.lCJlfl.:. __ 
..,..,.. 'J , 

Jil-lCb Macchl J'U(J) rJI1060JIOB. 0)1,HaKo, nocKOJibKY yKa3aHHbili tta6op xo-

porno corJiacyeTC.H c· 0~8HK8.Ml1 Mace .512/(Z) 
0

f'JII060JIOB / 29 '
3o/ •· Mbl . . 

6y)J,eM ero· HCnOJib30BaTb 11 np11 paccMOTpeHHH .s'U(Z) CHCTeMbl. l{poMe · 

Toro, oT.MeTHM eorJiacHe §attttoro tta6opa Mace c .Il,pyrHMH pacqeTa.MH Mace 

SZl.(.J) r.'11060JI0B / 3l- 3/. 

B MIT MO)J,eJIM /d •27 
•
26/ 3tteprl1R rJIIOOHHOH nJia3MbI 3anHCbl-

BaeTcR B qiopMe 

E = L ~{K.}·X + B~ (6) 
K . . 

'7 (K) - pacnpe)J,eJieHHe rJIIOOHOB, V - o6oeM CHcTeMb1, a 8 -KOHCTUHTa, 

H8.3b!BaeMM )J;aBJiettv.eM BaKyyMa KX,Ii. EeJIH cJiaraeMoe BV HHTepnpeTH-

poaaTb KaK 3tteprHIO B3aHMO)J,eHCTBHR rJIIOOHOB, TO BV/ N , r)J,e ti 
-~CJIO rJIIOOHOB, npe)J,CTaBJIReT cci6oti 3HeprHIO B3aHMO)J,ettCTBHR, npHXO)J,R-

JllYIOCR tt'a O.lJ.HY qacTmzy. Ilo)J,CT~BJIRR BV/ 1V B cneKTp rJIIOOHOB ·a nJia3-

Me , Mbl noJiyqaeM BblpaJK8HH8 )J,Jlfl 3Heprl1H nJia3Mbl 

E=,? n1c"J•(x+ ~VJ. (7) 

06paTHM BHV.MaHHe Ha,To, qTO,l1CilOJlb30BaHl18 npH pacqeTe 3HeprHH KBap

KOBOtt Illla3Mbl cneKTpa KBapKOB, Il0'A06H6ro Cil8KTPY B (7), 'AaeT p83YJib-·. 

TaThl·, ·HeilJIOXO corJiacyIOJllH8CR e qiepMHOHHblM C8KTOpOM 3Heprv.H S'U(JJ 
T90P,Hl1 'c H30,DY6JieTOM JierKHX. KBapKOB. Bb!llie TeMIIepaTypbl )J,8KOHipaHHM8H- . 

/13/ •· . ·. ·. . . ' . . 
Ta • . . · • 

!10. amlJIOI'l1H co cneKTpOM rJIIOOHOB B nJia3M8 Bb1611paeM cneKTp rJIIO

OHOB B rJIIOOH-rJI1060JibHOtt CM9CH B B~e 

,4l1"' 3 



8 
. W(K) = l<:-t- F.) (d) 

npH 3TOM cpeAHRR Il.110THOCTb HeCBH38HHh!X rJTIOOHOB B CMeCH npeACTaBJIReT

CR Bblpa.JKeHHeM 

t~ . ,· 

.fl= c3-2 j(~p(W(Kte)-lf\<~dK J (9) 
. . Z'JC 

0 

e3 - t:!HCJIO KBaHTOBblX CTeneHei'! CB060~ rJTIOOHa, ~yf'M 
0

B03MOJKHOCTb 

Bb160pa W(K.) = K +- 8/ .f1 np11B0Al1T K TepMOAl1HaMHt:ieCKOi'! H6CTa6HJibHOC-

Tl1 MOAeJI11, II6At:iEll)KHeM, t:iTO TaK Kai<· .f - 3TO noJIHM IIJIOTHOCTb _ _ 

rJIIOOHOB B:CHCT8M6', 
0

TO BeJil1t:iHHa 8/.f. ·, BXOAffi!IM a'c11eKTp (d), RBJIReT

CR atteprimt:i B3a11MOAei'lcTB11n. tteCBR3aHHbro · rnIOoHa co cpeAHHM rroneM 

acex rJIIOOHOB,: Ka.K cBR3a.HHh!X, TaK 11 · KBM11cao60.:i,Hh!x. To ecTb _ 3a,n,aH11e ' · · 

3ippeKTl1BHOro cneKTpa rJIIOOHOB B ¢opMe (d) Yt:!11TMBaeT B3aMMOAei'lcTBl1e 

Il.11a.3MeHHblX rJIIOOHOB i1 Apyr· c APYrOM, 11 c rJII060JiaMH, Ilp11 3TOM rnI060JibI · 
' ' ., ' • ' • • ,< i' 

A0IlYCTl1MO Ct:!11TaTb CMJlbHOCBR38HHtlMl1 rJIIOOHHbIMH COCTORHHRMM, Macca KO-

TOpbIX He3Hat:iHTeJibHO 3a1mcHT · OT -- B3aMMo.ciei'lcTBMR c ·Il.11MMOM •. 

. IloJIHM f'JIIOOHHM IlJIOTHOCTb 11 KOHI~eHTpa~i-i ¢Mb! TeMIIepaTypbl 011pe;_ 

AeJIRIOTCR 113 CHCTeMbl ypaBHeHMi'! (I)-( 5) ; ( d) , ( 9) , 3aBMCffi!IMX . OT napa-· 

MeTpoa B 11 ·• 1'.i,o . · C noMO!llbIO .P -. H~OARTCR Apyr11e TepMOAHHa.MH-

t:iecK~e xapaKTepMCT11Kl1 rJIIOOH-rJII060JibHOM CMec11, B t:iaCTHOCTl1, IlJIOT-

HOCTb cpeAHei'I 3Hepr1111 Cl1CTeMbl __ _ · -E +oo · · • ·rK ·-e/2) -. ,7-i. 
C = -lfo.JdK-K2·(1<:'r 81,f[ ~f ~ -.l_J f 

0 . -

>' -- E_n..,._•. ' -·_ ·_ -- •1T
00

-/i_1<,._+_M!,_·
1 

·K2.· dJ< __ _ +L -- . " - . . . " - -
!ti zjrz. (-tr 41t,,~ Jnj,) o ~~ (l K" t-_ M;· }' _ i · 
~ ii' ti . . I -e 

. (IO) 
;· 

AaBJieHHe - 1- oo 8 · 
. 0·EiJ /J ( x.+ 1.1' .l) p = - 2T' clK• Kz.,-t:;M ( I- e,,xp - . e . Jj-:--

0 

' - • ; ; --· j-"O . -z.. _f)• C,y , _ J· _ • J · _· _ i 

,· 2:Ji' {I• L_ ii: .. ff ; I JK. K
2

- e. {i- "'f (_;K~+ M;- »· 
.,., i:)'J 1/1 o e /4 'fl -- .- ' . 

. (II) 
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'. _j_i i j 

j 
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i 
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: ! 

' ; 

I 

IlapaMeTpbl JJ.z,o H B Bb16HpaIOTCR 113 cornac11n Hanmx pact:ieToB c peme

TOlffib!Ml1 AaHHh!MH, 

tfucJieHHOe HCCJieAOBaHMe MOAeJIH npHBOAHT K CJie,JJ,YI0111HM pe3yJibTaTaM, 

a)- J''/1(3) CHCTeMa, £; =16 . IlpH JTI060M B 11 np11 

Bcex 3Hat:ieHl1RX 1¼,o . MeHbillHX Kp11Tl1t:ieCKOi'I BeJil1t:!11Hhl ~ ~ct 8) '. B 

E4se 

1.5 

1.0 
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3aBHCl1MOCTb 11pHBeAeHHoi'I 3Hepr1111 - SU(.s) cMec11 £/Ere -i 
ff.I( -

TeMIIepaTypbl npH 8 = 235 MaB H pa3JIHt:!Hb!X 3Hat:ieHl1RX 

pa,n,11yca I<Opa Jiert:iai'!mero rJII06oJia .Z2,o .. :_ I) 'l~o = O; 
2) 'i2,o = 0,5 ¢M; 3) 'Z.a_o = 0, 7 ¢M; 4) 'tz,o = 0,8 ¢M; 
5) 't;zo = I ¢M. 

- , ' 

HeROTOpOMAl1aIIMOHe 3Hat:ieH11i'I TeMnepaTypbl, 3aBHCfllll6M OT napaMeTpOB, 

np011CXOA11'1' pe3KOe B03paCTaHl1e WYHKQl'IH.£(0)/E.rilB) (. £rare) -
- 061,eMHM nnoTHOCTb 3Hepr1111 J1A6aJibHOro ra3a rJIIO?HOB),conpoBOl?.ll:aIO

llleecn TaKHM *e pe3KHM yMeHbmeH11eM KOHQeHTpat(liH ¢Mb! rJTI06o~oB W1r -
(cM.- pttc. 1,2, Ha KOTOpb!X H3o6pa.JKeHh! TeMIIepaTypHh!e 3aa11CHMOCTl1 Be~" 

Jll1t:!HH £/f.sa 11 l»'ir . np11 B''". = 235 M3B .11.pa3JIHt:!Hb!X 3Hat:ieHH .... -
C • J/J 

RX 'l.20 ~ (3'1lz,o/lf:JC) }. " . - :.,; .. , 

0TMeTl1M npHHQl1Ill18.llbiiyIO He06XOAHMOCTb yt:ieTa B3aMMOAei'lcTBHR rJII0-

6oJIQB, TaK,,ecnH rJIIOClOJlbl He B38.HMOAeilcTBYIOT APYI' c APYrOM (~10 =0), 
TO AaJiee npH ao3pacTatt11H TeMnepaTypbl y6b!BaHHe Wir npeKp~aEiTCR 

5 
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Tue. z'. 
.. Ko~eHTpa.I.1l1R Z:,J1!060JIOB B J'1J(3) CM8Cl1 KaK qJJHKL\l1R 

. . B~ . . . 
T8MIIepaTypb! IIpl1 =. 235 M:3B l1 p8.3Jll1tIHb!X 3HaqeHl1RX 

pa,n,eyca Kopa J1er-qaJlwero rJ1I060J1a .·· · .Z.l O : I) 'C~ o 1 = O; 
, ' ' , ' 

2) ii O = 0,5 qJM; 3) 't,t O = 0, 7 qJM; 4) 'l;z O =· 0,8 qJM, 
I , . J , - .: J , 

l1 KOHI.\8HTp~R qla:3bl r.Jm60JIOB HatmHaeT B03paCTaT:r,, IIp11qeM ,Il,JIR . 0 -,:. oO 

w-6 -2;_ n E"i!/ { E, -t 4 11-'€11.'i') -:::. 0. 92 ~ 
'fl tr n:J' q 

z.. E '/ ~ c/c18 - 1 -1- 11, • .·· ''he" = s-.2~. 
. : ; . ~ 

KaK Bl1,IJ,HO, B',IJ,aHHOM CJ!yqae IIpl1 BbICOKl1X TeMIIepaTypax OCHOBHM pOJ!b 

B Cl1CT8M8 IIpl1H8,IJ,Jl8lKl1T rJ1I060J1aM_, a KOHI.\8HTp~RrJl!OOHHOH.IIJ!a3Mbl 
MaJ!a, 

HarrpOTl1B, Ilpl1 yqeTe B3al1MO,IJ,8HC~Bl1H rJ1I010JIOB ,IJ,pyr C ,Il,pyroM{~o><V 
l1M88M · . 

w<T-·o 
Eftsa· ~1 

(e ➔ oo)~_·. 
' . 

(0-=). 
C B03paCTaH_l18M ~ o IIpl1 IIOCTORHHOM, 8 .. KpHBb18 . 'c/E.re l1 _ .w~. 

. . - ' - ·_,,_. . 
B 06JlaCTl1 6blCTporo l13M8H8Hl1R CT_aHOBRTCR Bee 60J1ee _KpyTb!Ml1, Ha.Ko-

H8I.1, KOr,IJ,a v; 0 . cpaBHl1IiaIOTCR C 1r/:J ' y Oill1Cb!BaeMblx 4lYHKL\l1H 
I 'I - . , -

IIORBJIR8TCJ'f',TOtIKa neperH6a, B KOTOpOH l1X np0li3BO.IUIH9 IIO TeMIIepaType 

o6p8lllaIOTCH B 6eCKOH8t;HOCTb, 0TM9THM, tITO ·,IJ,JIR 8f(lf = 235 M3B 3Hairn-: 

6 

\ 
ill 
11 
1 I 

< 
i 

(C:J 
Hl18 "llz O COOTB8TCTByeT B8Jll1ql1H8 pa,n,eyca Jler_qaJlwero rJ11060J1a 

. <<-) 0, ,:i, T ·· ,.,. . ft,. cc:J ( 'tz,o: ,d -.,M. 8ITJl08MKOCTb ,~~l1 Vz,o = v2,o l1M8_8T Cl1HryJl.frpHOCTb CM, 

p11c. 3). B 06J1acT11 l½,o :> Vi,o Kpl1Bble EfEsB 11 WG CO,IJ,epJKaT rreTJl!O 

(OHa IIOK8.3aHa Ha p11c, I). Ilpl1 TaKl1X 3HaqeHl1RX Vzo B CM8Cl1 I'Jl!OOHOB , 

f Cv/Cv,ss 

6 

5 

4 

3 

2 

Tue. 3. 

TeIIJI08MKOCTb 

CM8Cl1, OTH8C8HHM K 

acl1MIITOTl1qecKOMY 

3HaqeHl1!0, IIpl1 

8 f/q = 235 MsB 
(C) ' 

'l~ 0 = "tz,o ( 235) 

= 0,d qJM, 

150 200 250 300 350 · 8 

l1 I'Jl!060JIOB rrpOl1CXO,IJ,l1T qia30Bb!H nepeXO,IJ, nepBoro po,IJ,a, TaKl1M o6pa30M, 
~) . . . 

npl1 ~,o < ½ 
0 

,IJ,8KOHqJa.tlHM8HT B Cl1CT8M8 RBJIR8TCH HenpepbIBHb!M cpa30Bb!M 

nepexo,IJ,OM c n11Koo6pa3rn,1M MaKCl1MYMOM TenJ1oeMKOCTl1 B ToqKe nepexo,IJ,a. 

Ilp11 -~ 0 = v; ~) ,Il,8K0Hcpaih!M8HT npe,n,cTaBJIH8T co6ol1 qJ8.30BblH nepeXO,IJ, 
" ' •, - . ,. (C) 

BTOporo po,n,a II? .. KJmC~l1qll1K~l1 SpempecT'.1· Ha.KOH8I.1, npl1 ll~o .:;,, 17;,o 
npo11cxo,n,11T cp8.30Bb!H nepexo,IJ, nepBoro po,IJ,a. 

Pe3yJ1bTaT1rnawero paccMoTpeHl1H J1yqwe acero cormicy10TcH·. c q11cJieH-

B
f/lf ' . . . 

Hb!M MO,Il,8Jil1p0BaHl18M Ha' peweTKax' 8CJil1 ;r 210 + 235 M3B~ Ilp11 

3TOM ,D,JIH 8 11
# = 235 M3B · ~zo = 0,6 qJM -;- 0,66 qiM; ,D,JIH 

B.11
Lf = 210 M3B 'Z20= 0, 75 ~M -+- .. o,a2·'qiM (npl1 yrrOWIHYTbIX 

3HaqeHl1RX napaMeTpOB B ~l1CT8M8 npol1CXO,Il,l1T Jil160 nepeXO,IJ, BTOporo po-' 

,n,a, JI1160 6Jil13Kl1~ K H8MY nepexo,n, nepaoro po,IJ,a. 0TMeTl1M, qTo np11 · 

Bf/LI = 235 · M3B qiasoBblli nepexo,IJ, BToporo po,n,a ocyniecTBJIHeTCH np11 
(C.) 

6-1.. g; 240 M3B ( 'Z20 ='l,, 0 (235) ~ 0,ti.qiM), COOTB8TCTB8HHO, Bbl-
<11.C (fq , -, (cJ ·~ . ' . 

611pM 8 = 210 M3B l1 . 'l210 =. 'l:~ 0 (210) -= 0,64 q>M, 111-:eeM 

ecfu: :! 2I5 M3B, Ha pl1C, 4 npe,n,cTaBJI8Hbl pesyJibTaTbl pactleTa B8Jili

l;l1Hbl Et- p B paMKax Hallleti MO,Il,8Jll1 ( CIIJIOIIJHM Jll1Hl1R' 8 (/,// = 235 M3B' 

'l-2,0 = 0 ,8 qJM) l1 C IIOMOlljb!O MO,Il,8Jil1pOBaHl1R Ha p811l8TK8 243 X 6 ( Toq-.. 

Kl1, CM, CCbIJIKY 20) 
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B) Jf1(2) CHCTSMa_, Ea= 6. • _Bee,' tIT0 roB0pl1JI0Cb 0 KatISCTBBHH0M Il0Be-

I E•P/Ese+Pse 1 . 

0.8 r 
0.6 f 
0.4 r 
0.2 

0 .___ __ .......,,,:;;__ _ _,_ __ __,_ __ ____,J.___ 
0 0.5 . 1.5 . 2. 

9/9dec. 

&c. 4. .. 
BeJII1t111Ha E. +- P ,l],JIR SU(J) cMec11, OTHeceHHM K. acI1MnT0T11-

t1ecKOM.}' 3Hatr~Hmo, B 3aB11CI1MOCTI1 OT TeMnepaTyphi: HenpepbIBHM 

. JIHHHR - Hallla MO,IJ,BJib,' Bf/If = 235 M3B, '[.2.;o ".' 0,8 ~M; · 

.TOtIKl1 - pactreT Ha pelll8TK8 243 X_ 6 (cM; pa6oTy / 2 /), 

,l],8Hl1l1., J'11(3}cMeCH, OTHOCHTC.ft. l1 K SU(-Z) Cl1CTe~e. Pe3yJibTaT~ l1CCJie

,l],OBaHl1.ft . .S"l/(2) rJll00Ha"'.'rJI06a.JibHoi1 CMecH, npe,1J,cTaBJieHbl Ha p;1c. ,5 11 6. 
, 1 _,, '.. .. 

ffamH P8;Ctl8T!,! HrrwTC.ft _B Ha})!YtrllleM· ~0rJiaCl1l1 C ·,[\aHHb!Ml1 pellleT0tIH0ro , . 

MO,l],8JI11pOBaHl1.ft l , ecJIH .. B =5 165 M3B ,l1 't.;o.~ I. 15 qiM + 1,2 4JM 

(npl1 3TOM B Cl1CT8Me np0l1CX0,[\l1T l1Jll1 qia30Bbli1 nepexo,l], BT0poro p0,[\a,HJil1 

6JIM3Kl1i1.K HBMY ttenpepbIBHblil nepexo,1J,, conpoB0JK,l],aJO~ilc.ft.BblC0KHM HrJio

Bl1,ll,HblM MaKCHMYM?M TenJio_eMKOCTl1 B T0tIKe nepexo,[\a; ek ~. 205 M3B). 

3. KBapK--a,npOHHM CMBCb 

Ka.k l1 npH paccM0TpeHHH 6eCKBapKOBbDC tU(Z) 11 S'U(J) c11cTeM ~ 
HCCJIB,I:\YR rp8.30B1,1i1 nepexo,l],.~3 a,tipoHoB B KBapK-rJIIO0HHYJO nJI8.3f.\Y, MbI ytIH

ruBaeM cocyrqecTB0B8Hl18 a,n,pOHOB 11 nJia3~. B KBapK-a,D,pOHHOil CM8Cl1.113 

BaKyyMa O,[\HOBpeMSHHO pOJK,1],aJOTC.ft 11 a,n,poHb!, _11 irnapK11 C rJIIO0HaMl1 (Mbl . 

paccMaTpl1BaeM C.rrytrail ttyJI8B0i1 6apl10HHOi1 IlJIOTHOCTl1). IlJIOTHOCTb J' KBapK

a,n,poHHoil CMBCU onpe,1],eJI.fteTC.ft paBeHCTB0M 

8 

l 
·t 
! 

{ 

n 
IJ 'i 

I_' 

ii1 
\!/ 

( 

. 

to 1 EIEs■ 

t 11 I 
0.1 

I 

0.6 

0.4 

0.2 

0 
0 300 400 SIii 8 

PHc.5. 
0THOCHTeJibHM 3ttepr11H 'SU(2} cHcTeMbl E/£ra KaK 4JYHKQHH 

· fP1 
TBMnepaTypi,1: pe3yJibTaT1,1 Hamero paccM0TpBHHH npH 8 = 165 M3B, 

'f.2.0 -= l ,2 ~M- (Henpepi,IBHM Jll1Hl1.ft); ,l],aHH!,18 pellleT0tIHb!X 

BhI~cJieHHil I 51 ,l],JIR pellleTKH !_03 x _2 (KpecT1,1) .11 103 x 3 (TOtIKH)•, 

1.2 t % 
1.0 

0.8 

0.6 

O.l. 

0.2 

0 9[Mev] 
-
0 100 200 .·, 300 .· L.00 500 

&c. 6. 

Koffi\eHTPaQH.ft rJII06oJioB B ·tu(z) cMec11 KaK <m'}{K~.ft 

T8MnepaTyp1,1 np11 Tex JKe 3HatI8Hl1HX napaMeTp0B, tIT0 l1 Ha: 

p,'IC. 5. 
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_p = -f 1- .,. .f3 + z tL jty· ; ( 12) 
. . ';/ 

r,11,e .Pi - nJJOTHOCTb KBa3HCB060,11,HhIX (HeCBJi3aHHb!X) KBapKOB, ,f8. -nJJOT

HOCTb HeCBli38HHbJ?C rJJIOOHOB, .P'i - nJJOTHOCTb n - KBapKOBhlX 

KJJaCTepoB copTa;(,11,JJff npoCTOThl KBapKH H aHTHKBapKH o603HaqaeM 0,11,HHM 

CJJOBOM 11KBapKH", npH STOM Me30H - STO ,ll,BYXKBapKOBhlM KJJaCTep). KoH

qeHTparzyIH ~a3hl KJJaCTepoB (a,n,poHOB) H ~a3hl IlJ!a3Mhl 3a,IJ,aIOTCff BhlpaJKeHH

ff~H 

We= j f 11,..f"<!. · ) "1,1 =)t.P1 + P8 ); 03) 

B3aHMo,11,eJ;icTBHe a,n,poHoB YlIHTh!BaeM no Batt-,11,ep-BaaJJbcy /
3

,
34

,
35

/. IlpJ1J 

STOM ,ll,Jlff IlJJOTHOCTeJ;i cnpaae,n;JJHBhl CJJe,D;yIOll1He COOTHOllleHJllff: 

-i. 

J>ti = _p-;' {I + f itn.:/' f ~·,j r 
+~ . . 

};,· = ::~frE'4f{/xzrM~"/e)-fl)j-iK¼K. 
0 ~ 

( 14) 

(15) 

B BbipaJKeHHffX (14) H ( 15) Vkj. - STO o6oeM Kopa KJJacTepa, M,t/ H f:/ 
-Macca Jll lIJIJCJJO BHyTpeHHHX CTenetteJ;i CB060,ll,l,I a,n,potta; CJJaraeMoe (-1) 
o6ycJJOBJJeHO CTaTHCTHKOM Ii - KBapKOBhlX KJJacTepoB. KaK H pattee , . HC

nOJJb3yeM paBeHCTBO 

'Vn./ M,,i --=--, 
Vz,o M;o 

(16) 

a 060.eM KO pa J{ -Me30Ha . 'l)z o ClIJIJTaeM . napaMeTpOM MO,D;eJJH. !fa 
acero MHOroo6pa3Hff a,n,poHOB /'2£/ yqJIJTh!BaeM TOJ!bKO JI8r'l:millll1e qacTHllpl, 

BHOCffli1He OCHOBJ;!OM BKJJa,IJ, B TepM0,11,HHaMHKy: E2, 0 = ~• M;,0 = 140 MsB 

. ( 'JC -Mesott), £21 = 2, · /.12 f = 494 MsB ( K-,. , K -Me3oHh!); Ez,2. = 11, 
M2 2. = 498 MsB' ( 1( 0 

, K' '_ Mes0Hb1); E23 = l, /vi~ 3 = 549 MsB 

( { -Me3oHh!); EH= 9, M2 .r, ;,, 765 ~B ( j -M~soHh!); £:H. = 3, 

11.zs-= 7c34 MsB (
1 

uJ -Me3o~); EJ O = R, M.Jo = 93d MsB. (ttyKJIOHhl 

H aHTMttyKJJOHhl); C31 = 32, /\13, =' 1232 MsB ( A (1232)- H. aHTH .A 
~ · I , · - . 7 

(1232)_H306aph!). 

IlpH Bh16ope cneKTpa KBapKOB B CM8CH nOJJb3yeMCff paCCyJK,ll,8HJ/lffMl1, 

attaJJOrHl!HhlMH coo6paJKeHl1ffM, 113JJO~eHHhlM B npe,ll,hl,ll,Yll1eM naparpaipe. 3ttep

rHff KBapK-rJJIOOHHOM nJJa3Mhl B MI'l' no,n;xo,n;e onpe,11,eJJJieTCff paBeHCTBOM 

10 

E = L fl3 (K), K t- ·z n;(K)·,/xa+m{ + BV. 
K K ., ,{l?) 

B (17) ~ {K) H n,_ (K.) - pacnpe,11,eJJ8Hl1li rJIIOOHOB H KBapKOB no. HMnyJ!bCJj 

B - sTo ,11,aBJiett1rn BaKyyMa KX,[\, V - o6'beM cHcTeMbl; m;, = :7 MsB 

- Macca KBapKa (y,nmmaeM TOJibKO Uf- H cl.cw1,.. -KBapKH). fuiTep -

npeT11pyff. BV KaK SHeprl1IO B3al1MO,l],eJ;icTBl1ii KBapKOB H rJIIOOHOB H ,11,06aB-

Jlffff B cneKTphl qacTHq B8JIJllqHey SHeprHH B3aHMO,ll,8MCTBHli Ha qacT11ey 

BV/ ( 1'',,. · + 1) , nepen11ch!aaeM ( 17) B BH,D;e · 

E =,?-'1(")·(:K+",8:/V;-) -,. {- n1(x)•Rx2.1-nt/+ 1v/+~):' · (Id) 

N'/I o6osttaimeT q11cJio KBapKoB a nJia3Me, 1 - q11cJio rJJIOOHOB • .L\a

JJee no aHaJJOrHl1 co cneKTpaMJIJ KBapKOB H rJIIOO~OB B IlJia3M8 3a,IJ,aeM cneK

Tphl .STl1X qacTJlll.l _B, KBapK~pOHHOJ;i c.MeCH B ~OpMe 

Ilp11 STOM . 

., . 8 . . 
1(K): f 1<2.-,. tnf :i- .f ~ .. 

i(~) = K.+- ~ 
,,f..· 

·+oo · · · 2 dK · 
E .. ··1· . I< 

. f~ "'· 2;', "'f( '1,<"-f,,J .,_ j_ 

+oa 

f3. - ...::L . ---:-.~--E ··J· .. ···. K. 2 dK 

. :ucz.o ~f (tu,1(K.¼J) - 1 .· 

(19) 

(20) 

J (21) 

. .J (22) 

Ef H C3- o603HaqaroT trucRa BttyTpeHH11x cTenetteJ;i cso6o,ll,hl KBapKa 

11 rJIIOOHa. 0TMeTHM' qTo· ,n;pyrrur B03MO~OCTb Bh!6opa cneKTpOB; eu,c X} = 
=/1<z.~'""f + 8/(.p1,+.fJ)J ~(IG)= I<+ 8/ {j1,t-j1,1) ' B8,ll,8T K HeycT0Aq.11BOCTH 

, MO,l],8Jil1 • . . , . · . . 

Mo,11,eJib ,11,eKOHqJaJ;iHMeHTa B , , .SU (.3) CHCTeMe C KBapK!lM11 ,11,Byx apo

MaTOB. B CB08M qacTHOM CJiyqae (Kor,11,a ,p,,. = 0 ' a cpe,11,H a,n,pOHOB YlIB
Th!BaJOTCii TOJibKO rJJro6oJihl) coana,n,aeT c M0,11,eJibIO 6ecKBapKoaoJ;i S'l/(.)) 
Cl1CT8Mhl. TaKHM o6pa30M, iJJff corJJacoBattHOCTH, Heo6xo,n;11Mo no;O~Tb 

.Bfl.1./';:_ 210 MsB+ 235 MsB •. PelI!M CJIJCTeMy ypaBHeHHA (12)-(16),(19) 

-(22) ,D;JJff paaJJJlll!HhlX Ha6opoa napBMeTpoB ~o J1J 8, noJiyqaeM cJJe,11,Y10-

l!lee. l{aqeCTB8HH08 nOB8,ll,8HJIJ8 MO,D;eJIH no,n;o6HO, ITOBe,l],eHJIJ!O paCCMOTpeHHh!X 
11 ' 

.. 



1.ot E/Esa ·y.--.. 
a.at l 
0.6L' I 0.1.L . 

I . o.n 
.I 

~r 
300 

0 ... ,., 
200 1.00 5008 

Pie; 7; 
3aBl1el1MOeTb OT TeMIIepaTypb! B8Jll1qmru E./cra ,IJ;JIH KBapK-a,D;pOHHOlt 
eMee11 ( cs& - rrJJOTHoeTb :mepr1111 KBapK.:.rJJIOOHHoro ra.sa): 
Herrpepb!BHM JJ11Hl1H - H8llll1 peayJJhT.aT~ JJIH B114 

= 210 M3B, ~.,=0,56qJM; 
TQqJ\11 - pelll8TO~e ,IJ;aHHbl8 113 pa60Tbl 22/, OTHOeHlJ1118eH K , 

. 0cl.c. = 166 MaB. 

Mo,n;eJJelt ,n.eKoajialtHMeHTa B 6eeKBapKOBbIX .S't{[.2} 11 l?JCJ) c11eTeMax. Ilp11 
8 1P1 = 210 MaB Ha11JJYqr;iee eorJJae11e e pellleTo~ ,D.aHHb!M11 11MeeTeH, · 

eeJJ11 p~11ye iopa X -Me30Ha "t:2 o · rrorra,I1aeT B o6JJaeT. b ( 0, 52 qiM, 0, 58 qlM) 
, ~q I 

eOOTBeTeTB8HHO' ,IJ;JIH B = 235 MaB' '' 'lz,o e ( 0 ,56 qlM ' 0,62 ~M). Ilp11 
3TOM B eMee11 rrpo11exo,11.11T JJ1160 qia.soBbllt rrepexo,n. · BTOporo po.n;a ( 8 1/.ft = 
= 210 MaB, 'tz,0 . ~ r.{:J (210) = . 56 qi~ 11 . . 0,w.: ,;, 166 lvbB; 

8 114 ·= 235 M3B, 'lz,o = 'l{~) (235) ::::_ 0,6 qlM 11 e<Uc. = 192 
M3B), JI1160 6JJ11aK11e K HSMY qiaaOBbllt rrepexo,n. rrepBoro po,n.a 11JI11 Herrpepb!B
Hblti rrepexo,n. e Il11K006pB.3Hb!M MaKe11MJMOM·TeIIJIOeMKOeTl1, ·PeayJJbTaTbl pae
qeTOB rrp11B8,ll;8Hbl Ha p11e. 7,d. KpoMe Toro, o6pa.Tl1M BHl1Ma.Hl18 Ha'xopolllee 
eorJJae11e rroJJyqeHHb!X 3HaqeH11lt pa,Il~ea KOpa X ~Meaotta e B8JI~lllillo~ 
aqxpeKT11BH'oro pa,I111yea Yf -;-Me3oHa 7/: Ric . .. = 0,66 qlM, 

B 3~JllOqeH~e 8lJ18 pa3. OTM8Tl1M, ~o B ,IJ;aHHOlt eTaTb8 IIOB8f18Hl18 :cMe~ 

e11 KBapK-rJIIDOHHOlt·IIJIB.3Mbl 11 a,IlpOHOB·pae~MOTpeHO TOJibKO rrp11 HyJieBolt 
6ap:aoHHoll WIOTHOeTH.)].eKoajialtHMeHT, rrpo11exo.n;H!!111lt B HepaeeJioeHHOlt.KBapK
a,IlpOHHOlt eMeeH e P,OeTOM,6a.p110HHOlt IIJJOTHOeTl1 rrp11 Hl13Kl1X TeMIIepaTypax, 
on11eaH ·• ~ pa6oTax 1/3d' 391 • . · 
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KoHqeHTpaqHH KJJaeTepHOlt qlB.3bl Wc 

'r.2.0' =0,56qiM,··· 
B
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1 . . 

lil1TepaTypa 

' - . . . 

I. Hagedorn R. - Nuovo Cim. Suppl., 1965, 3, p. 147. 
2; Baym G., Chin ·s • .: Phys. Lett., 1976, B:62; p. 241.' 
3, Hagedorn R., Rafelski J. - Phys. Lett., I980, B97 ~· p.· I36, 

'4, Dixit v.v.; SuhonenE • .;. z. Phys., 1983, C IS;'p.·355,·,. 
5. Wong c.w. - Phys~ .Rep., 1986, ·136, p.' r. 
6. Karsdh' F., ·Mutt~r K.H. - Nuol. Phys., 1989, B3I3, p~ 54I. 
7. Baaoke J. -Acta. Thys. Pol., 1977'; B 8, p~ 625~ ·· 
8~ Chodcis 'A., 'Jaffe·R .. ,''Johnson K., Thorn·c~ -''Phys. Rev-~/!974~. 

D IO, P• 2599, 

9. Kal~tnan C.G. - Phys~ Lett., 1984, B I34, P• 363, 
ro. DeGrand T.A., .De Tar C.E. - Phys. Rev., I987, D 35, p. 742. 
II .• Karsoh F. - z. Phys., 1988, 038, p. 147. 

I2. MoeKaJI8HKO H.B., Xap388B ,}],.3. ~ H~. 1988, 48, e. 1122. 
I3, Gorenstein M.I., Modilevsky O.A. - z. Phys., I988, 038, P• I6I. 
14. Yukalov V.I. - Physioa, I98I, Ai08, p. 402. 
I5. Yukalov v.r. - Thys. Rev., I985, B. 32, JI• 436. 
I6.Yukalov V.I. - Phys. Lett., I987, AI25, P• 95, 
I7. Engels J., Karsoh F., Montvay I., Satz H. - Thys. Lett., I98I, 

B IOI, P• 89. 
IS. Engels J. et al. - Nuol. Phys., 1987, B 280, [PSIS] , P• 577~ 
I9. Baoilieru. P. et al. - Phys. Rev. Lett., 1988, 6I, P• I545. 
20. Brown J.R. et al. - Pl)ys. Rev. Lett~~ 1988, 6I, P• 2058. 

13 



2I. Marinari E. - Phys. Rep., I989, I84, P• I3I. 
22. Celik T., Engels J., Satz H. - Nucl. Phys., 1985, .B 256, P• 670. 
23. Redlich K., Satz H. - Phys. Rev., I986, b33, P• 3747 •. 
24. Gottelieb s., Liu W., Toussaint D., Renken R.L., Sugar R.L. -

Phys. Rev., I987, D35, P• 3972. 
25. Kersch F. - CERN preprint CERN -·.TH - 5498/89, 1989. 
26. Fukugita M., Mino H., Okawa M., Ukawa A.- Phys. Rev. Lett., 

I990, 65, P• 8I6. 
27. Jaffe R.L., Johnson K.- Phys. Lett., I976, B60, P• 201. 
28, Donoghue J.F., Johnson K., Bing An. Li - Phys. Lett., I98i, 

B 99, p.·4I6. 
·29. Berg B. - Phys. Lett., I980, B97, P•. 401. 
30. Engelz J., Kersch F., Montway 1., Satz H. - Nucl. Phys., I982. 

_B 205, P• 545. 
3I. Fritzsch H.-, Minkowski P. - Nuovo Cimento, I975, A 30, P• 393. 
32. Kogut J., Sinclair D.K., Susskind L. - Nucl. Phys. , 1976, BI14, 

P• I99. 
33. Berg B., Billoire A. - Nucl. Phys., 1983, B 221, P• 109. 
34. Chizhov A.V., Nazmitdinov R.G., Shumovsky A.S., Yukalov V.I., 

- Nucl. Phys., 1986 ,. A449, P• 660. 
35. Cleymanz J., Satz H., ·Subonen E., D.W. von Oertzen - Phys.Lett., 

1990, B 242,.p.III. 
36. Particle Data Group - Phys. Lett., 1990, B 239, P• II.4, p~ II I8. 
37. Amendolia et al. - Phys. Lett., 1984, BI46, P• U6. 
38 •. Yukalov V.I., Kadantseva E.P., Sbanenko A.A. - Queen's University 

preprint DMS-5; . Kingston, 1990. 
39. Kadantseva E.P., Shanenko A.A., ·Yukalov V.I. - Phys. Lett., I99I, 

B 255, P• 427. 

PyKOilliCL riocTyIIWia B li3~8TeJILCKHi OT~eJ! 

IO mJJISi 1991 ro:na. ·. 

14 


