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I. Beeoe11ue 

B HaCTOJIUlee BpeMJI HHTeHCHBHO HCCJie.n;yIOTCJI npoueccbI 

MHO)KeCTBeHHOro pO)K.D;eHHJI qacTHl.( B a.n;poa-a.n;pOHHbIX BJa• 

HMo.n;eiiCTBHJIX. B OCHOBHOM HJy'laJOTCJI HHKJil03HBHbie peaK· 

l.(HH THna 

a+ b ... c + ••• , /1/ 

r.n;e a , b - nepBH'-IHbie qacTHl.(bl H c - BTopH'IHa.11 /aanpHMep, 

11 , K , N H T • .n;./. B ca.11 JH c rnnoTe Joii MacwTa6aoii 

HHBapHaHTHOCTH wnpoKo ucnoJtbJYIOTCJI CTPYKTypHbie <i>YHK· 

l.(HH f I ( q, s) , K_OTOpbie onpe.n;eJIJIIOTCJI Bbipa)KeHHeM 

/2/ 

~.n;ecb w, H q I - :meprHJI H HMilYJibC BTOPH'IHOH qaCTHl.(bl 

,, ·Toro THna, s - KBa.n;paT IlOJIHOH :rneprHH CTaJIKHBaIOLUHX· 

CJI qacTHl.( * • HHTerpaJI no HHBapHaHTHOMY <l>aJOBOMY 061,e -

My OT f I ( q-+, s )': 

d 3 ➔ 
➔ q ff .(q , s)~ = N a 

1 I w I In 
I 

/3/ 

* EcJIH HMeeT, MeCTO MaCWTa6HaJI HHBapnaHTHOCTb, TO 
£, He JaBHCHT JIBHO OT s. 
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r.u;e lf1 - cpe,u;Hee qncno qacTHU .u;aHHoro THrra, 06pa30-

BaHHhIX B peaKUHH /1/, H a in - ceqeHHe Heyrrpyroro 

B3aHMOJJ;eHCTBHH a H b. CoOTHOUieHHH Me:>K,u;y 3HaqeHHHMH 

cpe.u;HHX MHO:>KeCTBeHHOCTeii BTopnqHhIX qacTHU, BhITeKaro

mne H3 H30TOilHqecKOH H 3apHJJ;OBOH HHBapHaHTH0CTH, 3a

K0H0B coxpaHeHHH CTpaHH0CTH, 3JieKTpnqecKoro H 6apHOH· 

Horo 3apHJJ;0B, JJ;JIH rrpoueccoB MH0:>KeCIBeHH0ro po:>K.u;eHHH 

paccMaTpHBaJIHCh B pa6oTaX 11- 61. 
B 3TOH pa6oTe Mhl paccM0TpHM C00TH0UieHHH, BbITe - . 

Karoiune B 0CH0BH0M H3 H30TOilHqecKOH HHBapHaHTH0CTH, 

JJ;JIH CTPYKTYPHhIX qJYHKUHH qacTHU, 0TH0CHIUHXCH K 0JJ;H0MY 

H30MYJihTHilJieTy. 3To paCCM0TpeHHe 6y.u;eT rrpoBe,u;eH0 KaK 

B o6iueM cnyqae, TaK n B paMKaX peanHCTHqecKOH M0JJ;eJIH, 
' . 

K0T0paH 0~HChIBaeT rrpoueccbl MH0:>KeCTBeHHoro po:>K,u;eHHH. 

2. HatJa.llbHoe cocmoJ111ue c T=O 

Ha•rneM paCCM0TpeHHe C peaKUHH, B K0T0PhIX H30T0· 

rrnqecKHH CilHH HaqaJibH0ro C0CT0HHHH T = o. IIpn~epoM 

TaKHX CHCTe.M HBJIHlOTCH dd , Hed ., Ad H T.JJ;. * • ,[l;nH 

BhIB0JJ;a COOTHOUieHHH Me:>K,u;y CTpyKTypHblMH qiyHKIJ;HHMH 

B0Cil0Jih3yeMCH. MeT0JJ;0M IIIMyUIKeBHqa/ 7~3 /. OTCYTCTBHe 

H30TOrrHqecKOH Il0JIHPH3aUHH B HaqaJibH0M C0CT0HHHH rrpn

B0JJ;HT K T0MY' qTo H B K0HeqHoM C0CT0HHHH cpe.u;HHe qncna 

qaCTHU C ,u;aHHOH rrpoeKUHeii H30CilHHa (T3 ) JJ;JIH mo6oro 

H30MYJihTHilJieTa paBHhl Me:>K,u;y co6oii. TaKHM o6pa30M, 

,u;nH nro6oro MYJihTHrrneTa: 

N = N =N = 
1 2 3 

... , 
HJIH 

d
3 ➔ . 3 

I
f ➔ ql ➔ d q➔ 
l(ql,s)-- =f fiq2 ,s)~=••· 

wl w2 
/1/ 

* K 3TOMY :>Ke THilY peaKUHi OTH0CHTCH H Te, K0T0pble 
CBH3aHbl C .u;narpaMMHhlMH rrpe,u;cTaBJieHHHMH: P A0 ; Pd 

, PP H T.,u;. 3.u;ech P- rronroc IloMepaHqyKa. 
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HarrpnMep, N = .N = N , N , =N 
17 + 17 0 17- · p n 

, N = N_ , tr ·n 

If k + = N k o , NA++= NA+ = NA o = .N A -

H T.,n. . 
C,nenaHH0e BhIIIIe yTaep:>KAeHHe crrpaae,u;nHB0 H ,u;nH mo6or9 

BbI,neneHH0ro 06-i.eMa B o6bI'iH0M 4Ja30BOM npocTpaHCTBe 

An. T.e. 

. ➔ ' , ➔ ~!~ ➔ . 
fl(ql ,s)= f2(q2,s)= f3(q3;s), /2/ 

HJIH 

n = n = n 
O 

, n = n , n _ = n_ . .. 
17 + 17- 17 P · n · p · n 

n k+ = n ko , . n A++ =n A+ = n Ao~ n A~ 

r,ne . n 
1 

- cpe.u;uee 'iHCJI0 qacTHIJ; ,nauuoro copTa B AO 
Ta~HM o6pa30M, ecnH, uanpHMep, ua6mo . .nanacb MacmTa6-

uaa HHBapHaHTH0CTb AJIH 17-•Me30HOB, TO oHa HMeeT MeCTO 

H AJIH 17 +_H 170 ·Me30HOB. 

EcJIH uaqaJibHaH CHCTeMa HMeeT onpe,nene.HHYIO c-qeT

HOCTb /uarrpHMep,. T/ HJIH PP I , TO B 3TOM cnyqae cooT· 

HOUieHHH /1/ H /2/ BblilOJIH.HIOTC.H ,nJIH COOTBeTCTBYlOIUHX 

qacTHD; H aHTHl.laCTHIJ; / n +=n , n =n - H T.,n./. k k- P P 

3. CocmOJIHUe c T = 1/2 
/HanpHMep, Nd , Kd , dHe 3 , PN H T .,n./ 

C noMOIUhlO MeTo.na 'IIIMywxeBH'ia nerico nony'iHTh, I.ITO 

B 3TOM. cnyqae ,nJIH BTOPH'iHblX H30,ny6neTOB HeT o6IUHX 

COOTHOUieHHii, a ,nm1 TPHilJICTOB H KBapTeTOB HMeeM: 

n + + n = 2n , 
17 17- "° nl:+ + n l:-·= 2nl:o , 

/3/ 

n fl++ +n A-= n flO+ n i\+' 

HJIH 
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f+ (q,s) + f_(q~s)=2f
0
(t,·s), 

➔ ) ➔ ➔ ➔ 
f (q,s +f (q,s)=f (q,s)+f (q,s), 
++ - 0 + 

r.n:e nepaoe paaeucTBo ,n:Jrn f I cnpaae,n:JIHBo ,n:n11 TpHnne -

TOB, BTQpoe - ,Il;JIH KBapTeTOB. HeTPY.IJ:HO nonyqHTb aHaJio;. 

rHqHhie coot'HomeHHH ,n:n11 H30MY.IThTHilJieTOB c · T>3/2. · · 
..; . Coor'-iwin~HHe /3/ He ,n:aeT Y)Ke TaKOH. O,Il;H03Haqiioii 

CBH3H Me)K,n:y CTpyKTYPHhlMH <i>YHKUHHMH qacTHU, OTHOCH.:. 

I.QHXCH K O,Il;HOMY H30MYJibTHilJieTy. 3,n:ecb Ha6mo,n:eHHe Macm

Ta6HOH HHBapHaHTHOCTH, HarrpHMep, )];JIH ·. TT - ·MeJOHOB oc

TaBJIHeT B03MO)KHOCTb 3aBHCHMOCTH t, OTB ,Il;JIH TT+_ H 
TTO ·Me30HOB. . 

Ilepeii.n;eM K BhIBO.IJ:Y cooTHomeHHii, CBH3aHHhIX c Mo· 

,n:eJihHblM IIO.IJ:XO,Il;OM. IlpH BblCOKHX JHeprHHX rrepaHqffbIX qac -

THU / E : 100 rJa/ peaJIHCTHqecKOH Mo.n;em;IO HBJIHeTCH 

Mo.n;e_Jib, . B KOTOpoii yqHTblBaeTCH .D:Hcl>paKUHH - rrepaHqHbIX 

qacTHU. / a H b I H_ PO)K,Il;eHHe _a,n:p0HOB , jj· "ueHTpaJibH0H 

o6nacTif", · K0Topa11 HMeeT ·T = 0 · H c.;,'+1 ·• / PP -aJaHMo· 

,n:eHCTBlie"/ Isl. C TOqKH 3peHHH 3T0H MO,n:eirn pea.KUHH 

c T ==1/2 MhI MO)KeM paccMaTpHaaTh KaK HeJaBHCHMbie 

.n;ttcl>paKUHH qacniu c 1=0 ,H'. • T=l/2 /uarrpHMep, d H N: / 
H pO)K,Il;eHHe a,n:poHOB' a "ueHTJ)aJibHOH o6JiaCTH"· c · T= 0 H 

C =+'1.B ·JTOM cnyqae MO)KHO. cqHTaTh, qTO COOTH0WeHHH 

/1/ H /2/ TaK)Ke rrpH6JIH)KeHHO BbIII0JIHHIOTCH~ .D:eiicT.BH·;· 

TeJihHO, HapymeHHe /1/ H /2/ B 3TOH MO,n:enn CBH3aHo 

JIHillb c .D:Hcl>paKUHeii qacTHU c T = 1/2. OueHHM CTeIIeHb 

JTOro HapymeHHH npH E :::: 100 ·r3a ,Il;JIH 1T ·Me30HOB * 
.D:Hcl>paKUHH qaCTHU COCTaBJIHeT :: 0;1 ,Il;OJIIO OT IlOJIH0,70 

ceqeHHH Heynpyroro B3aHMO,Il;eHCTBHH H ND == 0,5 N / 9 • 

. TaKHM o6pa30M, COOTHOilleHHe /1/ ,Il;OJI)KHO BbIIIOJIHHTbCH 

c TO'IHOCTbIO 1(; 50/o: C ,n:pyroii -CT0pOHbl/ COOTHOilleHHe /;2/ 
6y.n;eT BbIII0JIHHTbCH ToqHO' B ,Te~ )Ke o6naCT-HX ·4>a3oaoro 

rrpocTpaHCTBa, B KOTOpbIX HeT IIPO.D:YKTOB ,n:H4>paKUHH qaCTHU 

c T = l /2 /HarrpHMep, a· "ueHTpaJibHOH o6naCTH"/. 

B paccMaTpHaaeMoii Mo,n:enH MHO)Kec-raeHHOCTh BTo· 

puqHbJX qacTHU C yBeJIHqeHHeM s pacTeT B OCHOBHOM Ja 

* .D:onH 17+ ·Me30H0B cpe,n:H BTopuqHblX qacTHU COCTaB· 
JIHeT • 800/o IlpH E ::: 100 rJB. . "
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cqer pp ·"B3aHMO,n:eiiCTBHH" ( T.=.0, c .. =+ 1). _IlOJTOMY npu 

S➔ oo C0OTHOWeHHe /1/ 6y.n:e'I;' BhmpJIHHTbCH BCe C 60JibilleH 

ToqHOCTblO. KpoMe Toro, aiianornqHoe COOTH.cirneHHe 6y.n;e:r 

crrpaae,n:JIHBO ,Il;JIH qacTH~ H aHTHqacTHU. 

4. Ha'-laAbHOe COCTllOJlHUe ,.: cynepno3UlfU!l T.=O u T==J 
INN., KN , H6.J ll3 U 111.i:)./ 

B JTOM cnyqae HeT 061.l(HX cooTHomeHHii .rp111 CTPYK,: 

TypHbIX <i>YHKUHH, BblTeJ<aIOI.QHX TOJibKO HJ H30TOnHqeCKOH 

HHBapHaHTH0CTH * . O.n;HaI<0 a paccMaTpHBaeMOH Moi(eJIH 

Bhmbnu11eTc11 coo-iuoweutte •. /3/, TaK KaK iIMeeTcH · TPH 

HeJaBHCHMhIX npouecc'a: .n:ttcl>paKUHH '-laCTHU a (T =112) 
b (T ~ 1 /2) H pO)K,Il;eH"tte a,n:pc>HOB B PP - B3aHMO,Il;eHCTBHH 

c T--:_O H C ==+ 1. . . . 
3KcnepHMeHT8.JlbHbie ,n:aHHbie no 170-, 17+-H TT- ·Me3oHaM; 

PO)K,Il;eHHblM a PP ·BJaHMO,Il;eHCTBHHX npH E = 5OO-15OO.rJB, 

IlOKa3bIBaIOT' qTo COOTHomeHHe /3/ xo~owo BblilO!IHHeTCH/ro/. 

5. Cynepn03UIJUJl COCTllOJl1lUU c r·;;."J.;2 u T d/2 
/TTN, !N, i.N U 111.0./ 

B 3TOM cnyqae OTCYTCTBYIOT COOTHOilleQHH Me)K.IJ:Y-~ 

,n:a)Ke B paccMaTpHaaeMOH MO,Il;eJIH H3· 3a .n:mf>paKUHH qacTHU . 

c T-:=1 / ", ! H. T . .n:./>O,n:HaKo ·uapymeHHe paaeHCTB /3/ 
He ,Il;0JI)KH0 6h1Tb CHJibHblM. .n;eiiCTBHTeJibHO, ·.n:ttcl>paKUHH 

qacTHU c T = 1 BH0°CHT JIHWb He6orihmoii BKna.n: a Ni 
B ,HaCTOHI.Qee apeMH HaH6onee Toq,Hble JI<CJiep~Me7raJibHble 

.n;aHHble ,Il;JIH COOTil:omeHHH /3/ rronyqeHhl B pa6oTe ll/: .. 

N O =(0,48 ±0,01)( N + + N _ ) 
1T ; . TT. • 1T 

~" :T. 

,Il;JIH TT_-p • CTOJIKHOBeHHH, 

N 170= (0,47 ± 0,01) (N ~ +NTT_) 

* .n;n11 .. cnyqaH B3aHMO.n;eiicTBHH. n c p HMeIOTCH CO OTHO. 
meHHH Tttna f 17+(0*)==lrr(TT-O* ), r,n:e 0* -np~c7paHcTaeH· 
HhIH yroJJ BbIJieTa 1T + ·Me30H0B·B c.u. HHepuHH 
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,Am1 rr- n ~ B3aHMO,Aeii:CTBHii np:e: pc= 40 r:ni/c. TaKHM 
o6pa3oM~ HapymeHHe paeettcTea /3/ npu ·pc = 40 r:rn 
MR TT ·Me30HOB COCTaBmieT S 5'fa*• 

B paMICaX paccMaTpHeaeMOH MO,AenH aHanOrHqHLie CO· 
OTHOWeHBJI ~nJI 1T ·Me30HOB B BLI,AeneHHOH o6naCTH o6Liq• 
Hora 4ia30BOro npocTpaHCTBa 6y,AyT BbIIlOilHHTbCH C nyqweii 
TOqHoCTLIO eue o6nacTil ABclipa.KuuiI rr ·Me3ottoe·: C yeenu
qeHHeM :meprHH nepeuqHLIX qaCTHU cne,AyeT O:>KH,AaTb CHa· 
qana 6onee Toquoro BLinonHeHHH cooTHoweHHH /3/, 3aTeM 
COOTHOWeHBH /1/ B /2/ ,AnH BCCX THIIOB BTOpHqHLIX' qaCTHU. 

M~ · paccMoTpenH cooTHoweuu11 Me~y c'ipyKTYPHLI~rn 
cliYHKUHHMH Ana qacTHU, OTHOCHll\HXCH K OAHOMy H3<>Myn1,-

• •• ' , < ,· 

THnneTy, ,AnH ecex npaKTHqecKH B0_3MO:>KHbIX uaqanLHblX 
COCTOHHHH (T < 3/2 ). B . pe3ynLTaTe 6b1Jl0 I'Iori"yqeuo, 'ITO 
COOTHOWeHHe /3/ uaqHHaeT BblilOilHHTbC.H: y:>Ke npB E :; 
;::100 r:rn ,AnH rr ·Me30HOB, a COOTHOWeHHH /1/ H /2/ 
11en1110Tc11 ·npe,Aen&HLIMH -B paMKax peanucTuqecKoii Mo,Aenu. 

B 3aKn10qeHHe MHe. npHHTHO no6naro,AapHTL M'.H~Ilo,A· 
ropeuKoro H r .Ji:11qo 3a none3HLie o6cy)K,AeHHH. · 

Jlu111epa111ypa 

I. R.N.Cahn, M.B.Einhorn. Phys.Rev., D, v. 4, No. II, 3337 (1971). 
2. J.Honercamp, K.:_H.Mutter. Nucl.Phys., B38, 565 (/9"12). 
3.,8.I'.I'puUIUH. OH.RH, P2:~~57, )f16na, 1972. 
4. C.H.L.Stnith and A;Pais. Phys.Rev.Lett., 28, 865 (19"12). 
5. H.J.Liplcin, M.Peshlcin. Phys.Rev.Lett.~ 28, 862 (19"12). 
6. S.Papageorgiou. Nuovo Cim., v._ /3, /, 2/0 (1973). 
7.1f_.ll1MYUIKeeu'l:-;aAH CCCP, 103, 235 i1955/; - -

B.I'.I'pu111un, B.A.HuKumun, M.H.II002ope1,1Kuu. OlllIH, 
P-480, ,l{y6na, 1960. 

8. W.R.Frazer, L.lngber, C.H.Mehta et al. Rev of Mod. Phys., v. 44, 
No. 2, 284 (19'12). 

.-IlpH aaxq>K,[leHBB npHBe,AeHHOro COOTHOWeHHH H3 ,AaH· 
HLIX pa6oTLil11/ npeue6peranoc1> Nk± H Ko:14xl>uuueHT ne-
pe3apJIAKH IlPOTOHOB nonarancg paBHbIM 0,4. . 

8 

. { 

9. K.Fialkowski, H.Miettinen. RPP/T/37, /972. 
L. Van Hove. TH-1581, CERN, /9"12. 

10. G.R.Charlton, G.H. Thomas. Preprint ANLIHEP "1217, 1972. ·· -, 
ll.~y611a --·.s_yoanewm - Syxape'cm - Bapwaea - KpaKOB -

Cepriyxoe - CorjJuJl - TawKenm - T6uAucu - YAcin- Eamop -
Xauoii. Compyouu-,ecmeo OH.RH, Pl-6491, 1972; 
JI<l>, 16, e. 5, 989, 1972 2;. OHJIH, Pl-6928, ,l!y6ua, 
1973. . 

PyKonucb nocmynuAa e u3oameAbCKuii omoeA 
27 Mapma 1973 zooa.-, 

'1 tc-:.:• 

.9 


