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S u m m a r y 

A generalization of the model of multi
particle production in hadron-hadron inte
ractions at high energies is performed for 
t~e case when strange particles are present. 
The main concepts of this model follow from 
the coherent state model and the straight~ 
line paths approximation~ The model proceeds 
from the following statements: 

a) existence of the leading particles 
and possible their diss6ci~tion ~ith local 
preservation of quantum number; 

b) uncorrelated production of hadron 
groups in the central ·regions by the Poisson 
law. These groups then decay into pions and 
kaons. The mean riumbers of these hadron· . 
groups do not depend on the type of.colli
ding particles at high energies. The model 
predicts the superposition of Poisson func
tions for distribution of charged particles, 
the presence of strong correlation between 
K+ - and K- - , K0

...: and K0 -mesons and suggests 
the dependence of average number of l{ 0 

, A0 

and 2° on the number of charged particles. 
This dependen~e for rr-p -collision is the 
constant value, and so does for rr-N -colli
sion but for sufficiently large numbers of 
charged particles. · 

Comparison of the model with the data 
on rr-p and rr-N ~interactions from experiments 
carried out at Serpukhovon a two-:-meter pro
pane chamber:. at the negative pion momenta 
P=40 GeV/c gives good agreement. 
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§I. BBE,l(EHHE 

06pa60TKa 3KCnepBMeHTanbHblX .IJ;aHHblX, nony'leHHbIX Ha 
2- ~eTpOBOB nponaHOBOB KaMepe, .nana p.11.n BHTepe CHblX 
pe3ym.TaTOB /I/, K HHM OTHOCJITC.11, B 'laCTHOCTB, Henyac

COHOBCKBH xapaKTep pacnpe;ieneHB.11 no 'IBCny 3ap.ll)KeHHblX 

'laCTHU,a TaK'.lKe HanB'IBe CBilbHOB KOppen.llUHB Me)K.IJ;Y cpe.n

HBM . 'IBCil0M HeiiTpam,HblX. nH0H0B B 'IBCil0M 3ap.ll)KeHHbIX. 

B pa6oTax /2/ 6blna pa3BBTa d>eHoMeHonore'lecKa.11 Mo

.nenb MH0'.lKeCTBeHHoro P0'.lK.IJ;eHB.11 B a.np0HHblX CT0ilKHOBeHHJIX 

npB BblCOKHX 3HeprBJIX, onBparoma.11c.11 Ha npe.IJ;CTaBneHHJl 

o Heynpyrex npoueccax, nony'leH.HLie npe H3y'leHHH Mo.nene 

KorepeHTHblX COCTOJIHBB / 3 / B TeopeTBKo-rioneBblX M0.IJ;eneii' 

B npe6nH'.lKeHB'°il npJIMOilBHeBHblX nyTeii /~/. 

3Ta M0.IJ;enb Bcnonb30Banacb .nn.11 onBCaHB.11 3KCnepBMeH

T0B, BblnonHeHHblX Ha 2-MeTpOBOB nponaH0BOii KaMepe npB 
pc = 40 I'3B. 

Mo.nenb BCX0.IJ;BT B3 npe.ncTaBneHHii~o cymeCTBOBaHHH 

nB.nepyromBx 'laCTHU c B03M0)KHOB BX .IJ;BccoueauBeii npe 

noKanLHOM coxpaHeHBB B3ocnBHa, a TaK'.lKe B3 npe.nnono'.lKe· 

HR.II O HeKoppenBpOBaHH0M po'.lK.IJ;eHBH a.npoHHbIX accoueauBii. 

B paMKax 3Toii Mo.nenB 6Lmo nony'leHo npe.ncKa3aHBe 

0 ~BHeiiHo~ 3aBBCBMOCTB cpe.nHero 'IBCna HeiiTpam.HbIX nBo: 

HOB OT 'IHCna 3ap.11'.lKeHH'blx 'laCTHU. DblilO noKa3aH0 TaIOKe, 

'ITO pacnpe.neneHB.11 no 'IBCny 3ap.11'.lKeHHbIX 'laCTBU BMelOT BB.II; 
cynepno3BUBB nyacC0HOBCKBX d>YHKUBii. . 

OTMeTBM, 'IT0 3TB cne.IJ;CTBB.11 cornacy:roTC.11 KaK C pe-

3YilbTaTaMB cepnyxoBCKBX 3KcnepBMeHToB/I I, TaK B c onbl· 

TaMB no MH0'.lKeCTBeHHOMy po'.lK.IJ;eHHIO, Bbln0nHeHHbIMB B 
NAL-'5 / B.Ha ·1sR 16 1. 
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Cpe;:i;u pa6oT' HCITOJIL3)'IOUUIX u;:i;ero O HeKoppenHpoBaHHOM 

pmK;:i;eHHH KJiaCTepoB B l{eHTpanLHOH o6naCTH,. 6JIH3K)'IO 

K npe;:i;nono:>KeHHjJ:M pa3BHBaeMOH MO;:i;enu 121, OTMeTHM o6-

30p/7 ~ OT;:i;enLHLie acneKTLI 3aTparuBae.Moii 3;:i;ecL npo6neMLI 

o6cy:>K;:i;alOTCjJ:, HanpHMep, B /B, 9, 10,11 /_ 

, B HacTogmeM coo611{eHHH cxeMa, npe;:i;no)KeHHag B pa6o

Tax i2/, o6o6maeTCjJ: Ha cnyqaii MHO:>KCCTBeHHOro po~CHHJI 

C yqeTOM CTpaHHLIX qaCTHI{. 

Mo;:i;enL ;:i;aeT pacnpe;:i;eneHue no qucny 3apg:>KeHHLix 

qacTHI{ B BHAC cynepno3Hl{HH nyaCCOHOBCKHX 'PYHKl{HH, npe;:i;

CKa3LIBaeT KoppeJijJ:l@H Me:>KAY MHO)KeCTBeHHOCTjJ:MH K + - H 

K--, a TaK:>Ke K0-u K0 
-Me30HOB.. Cpe;:i;Hee qucno K0,A0 H 

I 0 B pace Ma TPHBaeMoii o6nacTH He 3aBHCHT OT qucna 

3apg:>KeHHLIX qaCTHI{ B 77 -p - CTOJIKHOBeHHjJ:X H AOCTHraeT 

nocTOjJ:HHoro 3HaqeHug. npu .i:\ocTaToqirn 6onLWOM qucne 3a· 

pg:>KeHHLIX qacTHI{ B 77- Il -cTOJIKHOBeHHjJ:X. 

O6pa6oTKa pe3yJILTaTOB OilLITOB Ha 2-MeTpOBOH npona

HOBOH KaMepe. ;:i;ana xopowee cornacue Mo;:i;eJIH c 3Kcnepu

MeHTOM. 

§2 .. <POPMYJIHPOBKA MO,llBJIH 

IlonaraeM, qT.o: 

a/ CYll{eCTBYIOT JIHAHPYIOll{He qacTHl{LI, ~OTOpLie MoryT 

AHCCOl{HHpoeaTL C JIOKaJILHLIM coxpaHeHHeM H30CilHHa; 

6/ B npouecce B3aHMOAeHCTBHjJ: CTaTHCTHqeCKH He3aBH

CHMLIM o6pa30M po~alOTCjJ: a;:i;poHHLie accol{Hal{HH, KOTOpLie 

pacna;:i;aIOTCjJ: Ha IlHOHLI H KaOHLI. 

;nng JIHAHPYIOUUIX qacTHI{ orpaHHqHMCjJ:. npocTeHWHMH 

KaHanaMH AHCCOl{Hal{HH: 

p - ➔ p 

p ➔ p770 

p ➔ 77+Il 

H 
P ➔ AoK+ 

4 

n ➔ n ·. C eepOjJ:THOCTLIO KaHana 

➔ Il77o - ,, -n 

,, 
n ➔ 77 p - -

n ➔ AOKO - ,, -

WI' 

w2, (1) 

w3, 

w 4' ( 2) 

p ➔ I°K + 

p ➔ .I+Ko 

6 

n ➔ IoKo 

n ➔ I-K 

I ·W ~ 1. 
i= I 

i 

.D;nH IlHOHa 

,, 

,, 

77 ➔ 77· c BepOj!THOCTLIO KaHana v l , 

277 - 77 + - ,, 
V 2 ' 77 ➔ -

277°77 - ,, 
77 ➔ - - v3 

3 

I v. = 1. 
j = 1 

J 

w 5' 

w6' 

/3/ 

/4/ 

' 

/5/ 

lfa npe;:i;nono>KeHHjJ: 0 JIOKaJILHOM coxpaHeHHH . H30CilHHa 

oqeBHAHO, qTo 

• 
O603Ha'iHM: 

w a, 

' w 3 

w6 

v3 

w 2 = /3 

V + V = µ , 
I 3 

2w 
2 

2w 5 
1 

- V 2 4 

W4= y, 

V '= V • 
2 

/6/ 

w 5 = 0' 

JJ;ng na'paMeTpOB a , f3 , y , o , /! , i,, BLIIlOJIHHIOTCjJ: cooT

HOWeHHjJ: 

a + 3/3 + y + 3o = 1,. 

µ + V 1 . /7/ 
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Cpe.D;HHe 11ucna a,D;poHHLIX accoIU1au;uii, no npe.D;nOJIO)l(e -

HHIO, He 3aBHC.IIT npH BbICOKHX 3HeprH.IIX OT THna CTaJIKHBalO

utHXC.11 11aCTHD;. .I(JI.11 onucaHH.11 3KCnepHMeHTa.JILHbIX ,naHHbIX 

npH p C = 40 I'3B ,Il;OCTaTO'IHO paCCMOTpeTL TPH Tuna 

accou;uau;HH~a , w , A,c H30CnHHOM I= 0, J<OTOphle po)K,Il;aIOTC.11 

CTaTHCTH'leCKH He3aBHCHMbIM nyTeM no nyaCCOHOBCKOMY 

3aKOHy. 

PaccMaTpHBa.IOTc.11 cne.D;yIOUUie KaHaJibl pacna,D;a accoIU1a-

u;uii: 

a ➔ 11+11-; 170 TTO • /8a/ 

(L) ➔ TT+TT-TTo, /86/ 

A ➔ K+K-; K°K 0 • 
/Ba/ 

O603Ha11HM cpe,D;HHe 'IHCJia nap H TpoeK Me30HOB: 

<n 
1T + 17' -> - a . 

' 

<n > = a'· 'lt'017'0 ' 

< n K+K-> - h; 

<n - > KOKO - h'; 

<n .IT+ TT-110> - C • 

H3 npe,D;nOJIO)l(eHHJI O HYJieBOM H30CnHlle aCCOJ.U18.D;Hii 

cne.D;yeT: 

a' a/2; b' == b. /9/ 

OTMeTHM, 11To MLI p;enaeM uau6onee npocTLie H ecTecTBeu

HLie npe,Il;IlOJIO)l(eHHJI OTHOCHTeJILHO KaHaJIOB' ,Il;HCCOJ.UlaD;HH 

JIB,Il;Bpy10UUIX 11acTHD;, a TaIOKe po:>K,neHH.11 a,D;pOHHLIX accoIU1a

D;BB. O6pa6oTKa 3KcnepBMeHTanLHLIX ,naHHLIX noKa3LIBaeT, 

'ITO C,D;eJiaHHbIX npe,D;IlOJIO)l(eHBH ,Il;OCTaTO'IHO ,nJIJI onucaHH.11 

B3aHMO.D;eiicTBH.11 TT -!4e30Ha C HYKJIOHOM npH p = 40 I'3B/c. 

6 

(_ 

IlpH 60JILWHX 3HeprHHX, B03MO)K}IO, npH,D;eTC.11 Y11HTLIBaTL 

H ,D;pyrHe KaHaJibl. HanpHMep, He HCKmo11euo, 'ITO 6y,D;yT 

po)K,Il;aT1,c.11 a,D;poHHLie accou;nau;uu, ,pacna.D;aIOUUiec.11 ua Tpoii

KH: 
K +K - 11° , - + 

K°K TT ' 
K +K0 11 -

BepO.IITHOCTL noJIBJieHH.11 KOTOpLIX npH paccMaTpHBaeMLIX 

3HeprHHX, no-BH,Il;HMOMY, MaJia. 

§3. HEKOTOPME CJIE,lfCTBJUI MO,lfEJIH 

O603Ha11HM: 

n 17+ 17' - == a 1 ' n 17 0"0 == a 2 

n u+11-11<:>"" a 3' n K +K-= a 4 ' n K oi o == a 5 • 

B COOTBeTCTBHH co C,D;emiHHLIMH a §2 npe,D;nOJIO)l(eHH.11-

MH HeTpy,D;HO BH,D;eTL, 'ITO Bepo.llTHOCTL al po)K,Il;eHH.11 nap 

11 + TT- 'a 2 -nap 11° 11° H T.,Il;. npH 3a,D;aHHbIX KaHaJiax i H j 
,Il;HCCOD;Hau;BH JIH,!1;Bpy10xu;ux 11aCTHD; eCTL . ,, 
w i,j wi, ) ,p (a) .p (a/2) .p (c) .p (b) • P (b). 

al , ... a 5 «1 a2 «3 a4 a5 

/IO/ 
qgcJia 3ap.11:>KeHHLIX, ueiiTpaJILHbIX qacTHD; H qacTHD; "THna 

S0 " /T.e. J\ 0 ,l': 0
, K 0

/ ecTL COOTBeTCTBeHHO, . 

i :::: i 
n ch= 2al + 2a3' + 2a4 + ech + ech, /11/ 

i 
n 

O 
= 2a 

2 
+ a 

3 
+ 2a 5 + eo , /12/ 

i 
n = a +' e -, 

S0 5 s 0 
/13/ 

r,D;e £ c~ , £ 
0
i , fJc eCTL 'IHCJia COOTBeTCTBeHHO 3apJI)l(eHHLIX, 

ueiiTpam,HLIX H S 0 -11aCTHD; B_ i -oM' Kauane ,nHCCOJ.UlaD;HH 

HYKJIOHa, a E }h - 'IHCJIP, 3apJl_)l(ellHLI~ 11!1:CT~ B j - OM 

KaHaJie .,D;HCCOD;HaD;HH 11 -Me30Ha /cM. Ta6JIHD;y/. 
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,D;m1 nponecca 11-N ➔ ... H3 /10/ nonyqaeM: 

w ( 77 - p) = fl • · P n ·h- 2 ( a") + v • P 
nch _c_ 

2 

nch-4 ( a") 

2 

/14/ 

w ( 11 n) = £ • P n -1 (a") + f • · P n _ 3( a") 
. n ch 1 --..£h.__ 2 -.£h.._ 

+£ • pn -s(a") • 
3 _c_h_ 

2 2 2 

rne HCil0ilb30BanHCb o603HaqeHHH 

,. 

P ( A) = e 
n 

-A An 

n! 

a" = a + b + c , 

/15/ 

r 
1 

= flo - 2(3 -· 20) , 

£ =·v(l-2(3-20) 
2 

+ fl < 2 /3 + 20) , 

£ = 3-
V ( 2/j + 2o) , 

" 
lb 4>apMyn /10/, /13/ nonyqaeM 

77 p 

> < n so nch 
h + 1 -. a - 3(3 , /16/ 

n ch·'."'" 1 

<n >11-n 
so 

nch 

b + ( 2 y --t:. 2 o) , 

µ.. + V • 
2a" 

n - 1 (n -D (~ -3) 
f + £ • ~ + £ ch ch 

l_ 2 2a" 3 4a" 2 

/i7/ 

3aMeTHM, qTo 
77-p 

<n 5 o> =· const 
nch H. He 3aBHCHT OT n ch , a 

77 n 
> <n so nch BbIXOAHT Ha KOHCTaHTY npH AOCTaToqHo 
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6onbWBX n ch • 3TOT pe3ynbTaT, 0'leBB,IJ;H0, H3MeHBTCJI, 
ecnu 6y,nyT y11TeHbI a,npo_HHble accouuanuu, pacna.naroIUBecH, 
HanpBMep, Ha TpoiiKH (KKII) .Ilpu 3T0M Mbl npH,D;eM K nHHeii-
Hoii 3aBBCBM0CTH <n o > = Hn h) OT n · 

S nch c ch · 

f (n ch) "' A • n ch + B • . 
OTMeTHM TaK)Ke, 11To npe,nnono)KeHHe o Hanu11uu npu 

,naHHblx 3HeprBHX accounauuu, pacna,naroll\eiicH Ha KR /cM. 
Ba/, npuao,nHT K KoppenHUBHM Me)K.IJ;y K +_ u K-,..., a Tal()Ke 
K ';..u R0 -Me30HaMB. 

§4. CPABHEHHE C 3KCIIEPHMEHTOM 

,lJ.nH npoaepKB npe,ncKa3aHBii iui.cTOJIIl\eii Mo,nenu 6blnH 
ucnonb30BaHbl 3KcnepuMeHTan_bHble ~aHHble_, nony11eHHble Ha 
2- MeTpo:ooii nponaHoaoii KaMepe, 06ny11eHHoii TT- - Me 3 onaMH 
C pc = 40 I'3B. Bonpocbl, CBJl3aHHble C OT6opoM, Bbl,IJ;ene
HBeM a3auMo,neiicTBHii H ?6Ya6oTKOii ctiunbMoaoii HHcliopMa-
UHB H3n0>KeHbl B pa6oTaX I • . . 

IlapaMeTpbl, xapaKTepB3YIOIUBe ,naHHYJO Mo,nenb, onpe
,neneHbl C0BMe CTHblM cliHTBPOBaHHeM 3apJ1,IJ;0BblX pacnpe,ne -
neHHH / 14/ H / 15/ H 3aBBCBM0CTH < n O >TT ~p = f ( n ) 

S nch c 

B cliopMe / 16/, /cM. puc. 1 H 2/. 
lionbWaJI cTaTHCTBKa /4367 TT-P , 1863 TT-n co6b1THH 

H 218 HeiiTpanbHblX CTpaHHblX qacTBU, AO
• KO 

, I. 0 B TT- p -
B3aHMo,neiicTBHJIX/ /I 3/ noKa3ana xopowuii ypoaeHb corna
CHJI pe3ynbTaTOB 3KCnepHMeHTa C ypaaHeHHJIMB / 14/, / 15/ B 
1161 Ix 2 = 24, 7 Ha 18 cTeneHeii cao6o,nb1/. · · 

OT,nenbHO ,IJ;nJI 3apJI,D;OBblX pacnpe,neneHHii B TT-p-B3aBM0-
,neiicTBHJIX X 2= 0 ,6 , B TT - n X 2 = l, 1 Ha O,IJ;HY CTeneHb cao-
60,nbl /pile. 1/a/, /6/ /. 

3Ha11eHHJ1 napaMeTpoa nony'IHnHCb cne,nyroIUBe : 
. cpe.IJ;HHe 3Ha11eHHJ1 KOM6uuauuii TT +TT - , K+ K -, TT +TT -TTo 

a" = 1,62 ± 0,07; 
K03clicliHUHeHT nepe3apJ1,Il;KHHyKnoua 

K ch.ex= 0,30 ± 0,07; 
BepoJlTH0CTH KaHanoB ,IJ;HCC0D;ilau;HH HYKJIOHa / CM./2// 
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" '- ~ 

" • 
T s'I 
1 ·.:: . J 

f 
I J 

I .21 

./ I 

2 4 6 8 /0 /2 nc,. 
Puc. 2 · 

a = 0,49 ± 0,06, J3 = 0,11 ± o,·02,, o = 0,05 ± 0,05, 
o' = 0,10 ± 0,10, y ;,'.0,03; 
rr-Me30Ha /CM. 4/: F = 0,22 ± 0,07; 
CPC'AHee 'IBCno nap K°K0 B3 a'ApOHHblX accoUBa.UBH: 

b = 0,08 ± 0,05. ·. 
Ilony'leHHble pe3ynLTaTbl He npOTBBOpe'laT pa6oTaM /2/,. 

. . . + -
B KOTOpblX cpe'AHee 'IBCno MC30HHblX nap B TpoeK 1T 1T 

17+11-11°, < n 17+17->+<n 17+17-17d> = 1,81 ± 0,02, a K03<1>4>B.UBCHT 
nepe3apJl'AKB Keh.ex= 0,36 ± 0,04. 

KaK BB'AHO, paCXO)l('ACHBe B 3Ha'ICHBJIX cpe'AHero 'IBCna 
MC30HHblX KOM6Bua.uuii CBJ13aHo C TeM o6CTOJITenLCTBOM, 'ITO 
B pa6oTax 121 ue Y'IBTblBanc~ KaHan 'ABCCOI.Ulal\BH 1T ➔ 3 rr. 

Cpe'AHee 11ucno cTpaHHblX 11acTB.U, onpe'AeneHHblX no 4'op
MynaM ;14/' H /16/', paBHO 

n 5o(rr-p) = 0,26 ± 0,17. 
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B 3aKmoqeune aBTOpLl XOTJIT Bblpa3HTL npH3HaTeJILHOCTL 
B.r.rpuumuy, C.II.KynemoBy, B.A.MaTBeeBy, P.M.Mypa
AJIHY, M.A.CMOH'AblpeBy, A.H. TaBxenH'A3e, r .JIH11O 3a none3-
Hble H CTHMf nHpyroi.uue o6cy)K,IteHHJI pa6oTbl H .UCHHLIC 3aMe -
'laHHJI. 
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