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MaTaeea B.A., CHcaKSIH A.H., · 

CoaMeCTHoe onHCaHHe aapSIJ:tOBhiX pacnpeaeneHHii H KOppenmtHii 

Me)K):Iy.- HeiiTpanbHhiMH H 38pSilKeHHhiMH "18CTHU8MH B 11 -P.:- H 11-n -

B38HMO.c:teiicTBHSIX npH pc = 40 fsa 

Pe3ynbT8Tbi 0 KOTOpbie nony'leHhl C nOMOIUb!O MO.c:tenH, npe.c:tnO)KeHHOii 

8BTOp8MH paHee, CpaBHHB810TCSI C J:I8HHhiMH 3KCnepHMeHTOB no 11 -p

·H 11- n -aaaHMo.c:teiicTBHSIM; BhmonHeHHhiX a Cepnyxose Ha 2-MeTpoaoii npo

naHoaoii KaMepe npll HMnynbC8X OTpHU8TenbHhiX 11 -Me30HOB 40 fsa/c, 

llpenpHHT 06be,nHHeHHOrO HHCTHTyTa HJiepHbiX HCCJieAOBaHHlio 
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Matveev V.A., Sissakian A.N. 
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Joint:Oescription of Charge Distributions and 
Correlations between Neutral and Charged 
Particles in the 11-p-and ii-n -Interactions 
at P= 40 GeV/c - · · -. 

The data obtained with the help of the model pro
posed earlier by the authors, are being compared with 
the data on "-P-and "-·n-'-interaction 'experiments carried 
out at Serpukhov on two-meter propan chamber at the 
negative pion momentum P= 40 GeV/c. 
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B He.naBHHX onhiTax Ha 2·MerpoBoii nponaHoBoii KaMepe 

B -CepnyxoBe B 11-p- H 11-n- coy.napeHHHX npu HMnynhce 

orpuuarenhHhiX · nHOHOB p · = 40 T:Je/c 6hmo nonylJeHo 

1IBHOe -3KCnepHMeHTaJ1bHOe yKaJaHHe Ha JlHHeHHYIO JaBH· 

CHMOCTb . cpe.nHero lJHCJJa HeHTpaJJbHbiX llHOHOB -OT lJHCJla 

Jap.JiiKeHHbiX TpeKOB /J/ o 3KcnepHMeHTbl, BblllOJJHeHHhie Ha . 

/SR B U.EPHe, a TaKiKe B NAL B liaTaBHH, Ha npuMepe 

pp ·CTOJlKHOBeHHH npH-3He'prH.JIX "'1500 H "'200 T3e no.n

TBepiK.l(aiOT 3Ty JaKoHoMepHocTh I 2. 3/ 0 3aMeTHM, lJTO 

npu 6onee HH3KHX- 3HeprHHX 3lPlPeKT KOppen.JIUHH MeiK.l(Y 

HeHTpaJJbHbiMH H Jap.JiiKeHHbiMH llHOHaMH BbipaiKeH 3HalJH • 

TeJJhHO. cna6ee. 

J.necb Mbl . .l(a.l(HM COBMeCTHO KOJJHlJeCTBeHHOe OllHCaHHe 

JapH.l(OBbiX pacnpe.neneHHH H KOJlpeJJ.JIUHH HeHTpaJJbHhiX llHO • 

HOB H JapHiKeHHbiX TpeKOB B 77 -p-H 77- n • BJaHMO.l(eHCTBH· 

HX npu pc = 40 T:Je; llpu 3TOM Mhi ucnonhJyeM ¢enoMeHo· 

noruqecKyro Mo.nenh I 4,5~ KOTopan onupaeTcn Ha npe.ncTaB· 

JleHH.fl 0 MHOiKeCTBeHHOM pOiK.l(eHHH lJaCTHU npu_. BbiCOKHX 

3HeprUHX, llOJJylJeHHhie npu HJylJeHHH MO.l(eJJH KOrepeHTHbiX 

COCTO~HHH /6/ H TeopeTHKO·noJJeBhlX MO.l(eneii B npH6JJH• 

_ )KeHHH npHMOJlHHeHHbiX nyTeH /7 f: . . · 
0TMeTHM, lJTO BllepBbie T_eopeTHlJeCKOe yKaJaHHe Ha· 

JlHHeHHYIO JaBHCHMOCTb cpe.nHero lJHCJla HeHTpanbHhiX llHO • 

HOB OT lJHCJla JapHiKeHHbiX lJaCTHU B paMKaX paCCMa TpHBae • 

MOH Mo.nenu 6hmo .naHo B pa6oTe Is/ 0 B pn.ne He.naBHHX . 

pa6oT /eM., uanpnMep, /a/ I nnHeiiHa.JI KoppeJJHUHH o6cy)K·' 

.naeTC.fl Ha OCHOBe pa3J1HlJHbiX npe.l(llOJlOiKeHHH 06 H30TOUH· 

lJeCKHx CBOHCTBax .KnacTepoB u o JaKonax ux pacna.na. 

He HMe.JI B03MOiKHOCTH OCTaHaBJJHBaTbC11 Ha MHOrOlJHCJJeH· 

HhiX no.nxo.nax K JarparHBaeMoii J.necb npo6neMe, yKa:>KeM 

B CBH3H C 3THM Iia 0630pbl' fgf; 
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UCHOBHhiM IIYHKTOM paCCMaTpHBaeMOH MO,D,enH HBnH

eTCH rrpe.n,rrono~eHHe 0 cymecTBOBaHHH ,D,BYX MeXaHH3MOB 

IIO.SIBneHHH BTOpH'IHhiX 'laCTlll~: 

1/ cymeCTBYIOT nH,!J,HpyiOII.(He 'laCTHUhi, KOTOphie MOryT 

,!J,HCCOUHHpOBaTh C noKanhHhiM COXpaHeHUeM H30CIIHHa; 

2/ B rrpouecce a·3aHMo.n.eiicTBHH cTaTHCTH'IeCKH He3aan

CHMLIM o6pa30M IIOHBnHJOTCH TaK~e a,!J,pOHHhie aCCOUHaUHH, 

KOTOphie pacrra)J,aiOTCH Ha IIHOHhl. 

EcTeCTBeHHO rrpe.n.rronaraTh, 'ITO cpe.n.Hne 'IHcna 3THX 

a,!J,pOHHhlX aCCOUHaUHH IIpll BhlCOKHX 3HeprHHX He 3aBHCHT 

OT THIIa CTanKHBaJOII.(.HXCH 'laCTHU. 

CpaaHeHne pe3ynLTaToB, rrony'leHHhiX rrpn ncrronL3oaa

HHH MO,!J,enn,_ C 3KCIIepnMeHTanbHhiMH ,lJ,aHHhiMH IIOKa3hiBaeT, 

'ITO ,lJ,nH OIIHCaHH.si 3apH,l1,0BhiX pacrrpe.n.eneHHH ll KOppenHUHH 

Me~,!J,y HeHTpanhHhiMH IIHOHaMH ll 3apH~eHHhlMH 'laCTHUaMH 

B "- p-n "- n -a3aHMo.n.eiiCTBHHX rrpn pc = 40 T:Je .n.ocTa

TO'IHO paCCMaTpHBaTh nHIIIh rrpOCTeHUIHe KaHanhi ,!J,HCCOUHa

UHH CTanKHBaJOII.(HXCH 'laCTHU H a,!J,pOHHhie aCCOUHaUHH C H30-

crrnHoM· I = 0. TaKnM o6pa30M, Mhi paccMaTpnaaeM .n.ncco

unaunro nn.n.npyromero HyKnoHa N no cne.n.yromeii cxeMe *: 
1/ N .... N c aepoHTHOCThJO KaHana a 1 , 

2/ N -> N TT 0 
- " - a 

2 
, 

3/ N .... N: ± - " - a 3 • 

3 
IlpH'IeM !_ a. = 1 , a ll3 rrpe,!J,IIOJIO~eHHH 0. JIOKaJihHOM 

. ' i= I 

COXpaHeHHII H30CIIHHa a 3 = 2a 2 • 

B Ka'leCTBe ,!J,pyroro HCTO'IHHKa o6pa30BaHH.si BTOpll'IHhiX 

qacTHU aae.n.eM a-n w -accounaunn, KOTOPLie po~.n.aroTcH 

no rryaccoHOBCKOMY 3aKoHy ~ H30CIIHHOM I = 0 H G-qeT

uocTLJO G = ±1. Orpann'IHMCH ocuoBHhiMH cxeMaMH pacrra

.n.a a-n w -a.n.poHHhiX accounaunii: 

I + - 0 0 1 a ·.... TT TT , 1T TT ; 
2/ w -+ 1T+77 -77°. 

B co.oTBeTCTBnn c rrpe.n.rrono~eunHMH Mo.n.enn ueTpy.n.Ho 

Bll,lJ,eTh, 'ITO BepOHTHOCTh pO~,lJ,eHHH n ± , n 0 -qnceJI nap 

* )J;JIH IIpOCTOThl pO~,lJ,eHHe CTpaHHhiX 'laCTHU He pac
CMa TpnaaeTcH. 
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- 'IHC;lla TpOeK IIHOHOB - rrpH 3a,lJ,aHHOM KaHa.iie i .D;HCC';>

unaunn nn.n.npyromero uyKnoua orrpe.n.enHeTCH. Bhipa~euneM 

w' 
n±.n0 .n 3 · 

a; p . (a+ ) p .. ( ao) p . (b)' 
• n± - no . n3 

./I/ 

> • • ..-

"t1. 

r.n.e p (n) ,. rryaCCOHOBCKHH tPaK'J'Op, lf a ±•. a 0 , b - COOT- ' 

BeTCTBeHHo cpe.n.u:He qncnatnnoniiLIX nap 17 + 17 - , '" 0 
1r

0
. n 

TpoeK 1T+1T-1T 0
• • lf3 ycnoaii~, 'ITO napLI "+"- H . 17 °17° 

pmK.n.aJOTCH c H30CrrHHOM I = 0, ,cne.n.yeT, 'ITO Ia ± = 2 a 0 = a • 

0'1eBH,!J,HO, 'ITO 'IHCna 3apH~eHHLIX 'laCTHU . nc .H HeiiT-

panLHhiX IIH<lHOB n 17 o MOryT '6LITh rrpe,!J,CTaaneHLI cne-

·.n.yioiUHM o6pa30M: 

i . i 
n c = 2n± + 2n 3 + e c ' • /2/ 

i i 
n1To=. 2no + n3 + e770' /3/ 

I t 
. r,!J,e 'f c , f 17o - COOTBeTCTBeHHO 'IHCJia 3apH:>KeHHLIX 'laC"· 

THU H 17° -Me30HOB.cpe,l1,H rrp0,!1,YKTOB ,lJ,HCCOUHaUHH nH,!J,HpyiO~ 
IUHX 'laCTHU B i -TOM KaHane ,!J,HCCOUHaUHH /eM. Ta6n. 1/. 

lf3 cpopMynLI /I/ .n.nH pacnpe.n.eneimii no qncny 3apH~eH
HhiX 'laCTHU cne.n.yeT: 

- ,lJ,nH 1T- p -a3aHMO,!J,eHCTBHH 

wnc (77-p) P n -2 (a'), 
c 

rz /4/ 
2 

- ·,lJ,nH 1T-n -B3aHMO,lJ,eHCTBHH 

·wn (TT-n) = (1 ~ 2a 2 ) p n -1 (a')+ 2a p n -3 (a'), ·;s; · 
c . __:_.c_. 2 ~ 

2 2 

.. + 
r.n.e a'= a+ b - HMeeT CMhiCn cpe.n.Hero qncna nap\77 77 
BKnJO'IaH BKna.n. · OT no.n.o6HLIX KOM6nuaunii. cpe.n.n n:H.oHHLIX· 

TpOeK 77+77-77° • 

CpaBHeHne cpopMyn I 4/ n /5/ · c 3KcrrepnMeHTa.iJ:i.iiLIMH • 

.n.anHLIMH npn p c = 40 T:Je· .n.aeT xopoiiiee cor.imcne /eM. 

s· 
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pnc. 1 n Ta6n. 21. Orrpe.n;eneHhi 3HatteHne cpe.D,Hero ttncna 
Me30HHhiX I<OM6HHaunii TT +TT- . I a, = 1 :81'±0,02/ H I<O~ 
3tPtPHUHeHT rrepe3apH.zii<H HYI<noHa; .. 2a 2 = 0,36 ± O,q4/. 
B oT.iiHttne oT Mo.n;enn Wang.;..f lzo .ncrronhJOBaHne pacrrpe
.D,eneHHH THIIa cyrrepii03HUHH rryaCCOHOBCI<UX tfJai<TOpOB IIpH 
TOM )Ke ttncne rrapaMeTpoa rroJaonHeT . .n:aTh xopornee coa
MecTuoe OIIHCaHHe .n;nH TT-p-H TT- n -coy.n;apeHHH C O,ll;HHa
I<OBhiM cpe.n;HHM 3HatteHHeM TT+ TT- "I<OMfiHHaUHH (a')*· 

Kai< BTopoii mar ncrronhJOBaHHH pacrrpe.n;eneHHH· 11/ 
HeTPY.D.Ho rronyttHTh tfJopMyny, orrnchrBaiDIUYID cpe.n;Hee ttncno 
HeiiTpanhHhlX IIHOHOB IIpH tPHI<CHPOBaHHOM 3HatteHHH ttHcna 
3apH)KeHHhrx Tpei<oB n. . ib 131 cne.n;yeT: 

' 
- 2<no >,nc + <n 3 > nc + <ETTo> nc 

< n 17o > = -----"------"-·-----'"-
nc W 161 

nc 

llocne pH.n;a Bhii<na.n;oi< H3 tfJopMynhi 161 Haii.n;eM .D.nH "-P -aJa
IIMo.n;eiicTBHH 

<n 17 o> = k1 + k 
2 

( n - n ) , nc c c 171 

r.n;e k .l = a' +a 
2 

, 
b 

k2="'T a n = 2a' + 2 
c 

ecTh cpe.n;Hee 

'IHCno 3apJI)KeiiHhiX ttaCTHU B TT p - CTOni<IIOBeHIIHX. 
B cnyttae TT-n -aJaHMo.n;eiicTBHH rronyttaeMaH JaBncn-

MOCTh • IIeCI<Onhi<O CnO)!(Hee /4/ O.UHai<o IIpH yc-
noBHH ManocTn rrapaMeTpa a 2 z";"' 0,181 H3 tfJop-
Myn 111 n 161 Tai<)Ke cne.n;yeT nnneiinan JaBncnMocTh 
cpe.n:nero ttncna ueiiTpanhHhiX rrno_HOB <n 

17
o >nc OT ttncna 

JapH)KeHHhiX Tpei<oB n c ~ Koppennuun B 3TOM cnyttae 
orrpe.n:enHeTCH Bhlpa)KeHHeM 171 co cpe.D.HHM ttncnoM Japn
)KeHHhiX ttaCTIIU B TT- n "CTOni<HOBeHIIHX: nc = 2a '+ 2a

2 
+1. 

* OT~, ttTo 6onhlliHHCTBo .n;pyrnx Mo.n;eneiiiWang-II 
Poisson, etc.j He .n;aroT y.n;oaneTBopnTenhHoro orrncaHHJI .n;amiLIX 
rrpn pc = 40 T_3e. · · · ·· · 
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,[(na cpaBHeH.HH dJopMynhi. f71 C 3KCIIepliMeHTOM B Hee 
6hm BBe.n;eH ,ll;OIIOnHUTenhHhiH a.n;.n;HTHBHhiH rrapaMeTp .!'!. , 

.J'., _. o A ' 

I<OTOphiH HMeeT CMhiCn IIOIIpaBI<H, CBH3aHHOH C B03MO)K-: 
HhiMH Japn.rioaooGMeHHhiMn rrpoueccaMn a ";_P. -aJanMo
):(elicTBnnx . ( TT-p-+TT0 n + ••• ),a Tai<)Ke C .n;pyrHMH !.03MO)!(HhiMH 
I<ananaMn .n;nccounauiiii nn.n;npyiDIUHX ttacTnu 14 :kz-okz+!'!.TT-N. 

B nacTOJIIIJ;ee apeMH Ha 6orihrnoii eTa TIICTHKe /6000 raM
Ma·KBaHTOBI rronytteHhl peJynhTaThl IIO 3aBHCHMOCTH cpe.n;-

o . 
Hero ttncna " -MeJOHOB oT ttncna JapJI)KeHHhiX ttacTHU 
.n;nn TT-P- n TT-n -aJaHMO.D.eiicTBHH rrpu pc =·40 F3el 1./. 

PeJynhTaThi cpaanennn rrpe.n;naraeMoii Mo.n;enn c 3THMH 
.n;aHHhiMH IIOKa3aHhl Ha pHC. 2. 3HatteHHJI napaMeTpOB cne-. 
.UYIDIUUe: b = 0,56 ± 0,06; -!'!. 17°p = 0,42 ± 0,05, napf.l.- · 
MeTphl a' u'a2- Te )Ke, 'ITO II B cnyttae no.n;ro'HI<H no 3apn
.UOBhiM · pacnpe.n;eneunnM. Xopornee cornacne c 3Kcnepn-

2 . . 
MeHTOM I x "' -0,5 na o.n;ny cTeneHh cao6o.n;hii no.n;TBep)K-
.n;aeT npe.n;cKaJanne Mo.n;erin o nnneiinoM an.n;e.Koppennunn: 

<n o >n =A + B TT c nc 181 

l1nTepecno oTMeTHTh, ttTo naKnoH B B npe.nenax ornn6oK 
coana.uaeT B cnyttae "- p-n "- n -aJanMo.n;eiicTBHH I B 17 -P = 
= 0,16 + 0,02; BTT-n- = 0,15 + 0,021, 'ITO HBnHeTCH. - - .. " 
O,ll;HHM H3 BbiBO,ll;OB MO.n;enn. 8 CaMOM .n;ene, HaKnOH CBH3aH 
c OTHornenneM cpe.nnnx queen a.n;poHHbiX accounaunii 

- + -
1 N(w-+ TT TT TT 0

) 

B= 2 -·-----N (a·-+ 1r +TT-) + N ( w-+ TT+ TT- TT 0 ) 
191 

I<oTophie rrpe.nnonarannch He JaBHCHJUHMH oT Tuna cTanKn
aaiDIUHXCH ttaCTUU. 

Ho .n;aHHbiM, rronytteHHhiM mi. /SR B pp -cTOnKHOBeHHHX, 
I<aK HJBec-f~o; nlK)Ke HMeeTcn JaancnMOCTh Tnrra 181, no 
HaKnoH B "'T n A - Mano. B ·paMKax rrpe.n;naraeMoii HaMn 
rrpoCTOH Mo.nenn OTCYTCTI3ne KOppennunii Me)K.n;y < n TTO > n c 
n n rrpn E :$ 20 F3e n "rrpe.n;enhnan" JaBHCHMOCTh 

c -

. 1 
<n 

17
o >n =ynciiPH E ,2000 F3eecTeCTBeHHO o6'hHCHHlOTCH, 

c .;"" - ~ 

ecnn rrpe.n;rronO)KHTh, ttTO npn HH3KHX 3Heprnnx N ( w) <<N (a), 
-T.e. B,O, a c yaenntteHneM 3Hepruii .n;onn a -accounauuii - . - 1 
rra.n;aeT H Mhi HMeeM N(w)>>N(a}, T.e. B = y· · 
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