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S u m m a r y 

In the framework of the parton model 
the integral characteristics of the hadron 
multiple generation (multiplicity distribu
tions, integrated correlation functions, 
etc.) are discussed. Various variants of 
the models (point-like partons, hadron
s_y:~_tem o·fi constant density in the rapidity 
space, partons-"strings") are considered. 
The multiple generation of particles is 
represented through stochastic "~lementary" 
processes of hadron interactions. Then the 
multiplicity distribution for secondaries is 
defined by soluJ:ion. ()f. the sy:steiJl ,,pf diffe
rential-difference 'equations (of' the type of 
the Chapmen-Kolmogorov equations. A few 
versions of.solving these equations (depen
ding N:in" tiypedof.:ielementary; _process.e:?) _, aJie 
analyzeq ~-· , T,he, obtained re~;ul ts .. are_ compared 
with ava·irablie-~experimental data. ,i :·, 
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B napToaaoB: MOAena /I/ o6LI'IHO npoH3BOAHTCJI ycpe.n.
aeaae COOTBeTCTBYID~HX xapaKTepHCTHKnapTOH-napTOHHO
ro. pacceJIHHJI no 'IHCDY H no HMnynLCaM B3aHMOAeHCTByro
~HX napToaoa. B . PJIAe cnyqaea 3TO AaeT xopoWHe pe3ynL~ 
TaTLI. · 0Aaaxo AaHHLIH · -MeTOA npaKTH'IeCKH aenpHMeHHM 
ADJI HCCDeAOBaHHJI HHTerpaDLHLIX xapaKTepHCTHK MHO*ecT
BeHHOH reaepaUHH, noCKODLKY 3AeCL aeo6XOAHMa HH!llopMa
UHJI 0 pacnpe.n,eneHHH "aApOHOB B napTOHe". 

B HaCTOJI~ee apeMJI CAenaHO HeCKODLKO nonLITOK pewe- ' 
HHJI AaHHOH npo6neMLI B pa3DH'IHLIX aapHaHTaX napTOHHOH 
MOAeDH. TaK, B MOAenH C TO'Ie'IHOnOA06HbJMH napTOHaMH 
o6LI'IHO npeAnOnaraeTCJI, 'ITO· B036Y*AeHHOe COCTOJIHHe, 
o6pa30BaBweeCJI B pe3yDLTaTe B3aHMOAeHCTBHJI napTOHOB, 
3aTeM KaCKaAHLIM o6pa30M pacnaAaeTCJI Ha BTOpH'IHLie aApO
HLI. Ilponecc pacnaAa paccMaTpHaaeTCJI na6o xax paaao
aecawB: /pacnpeAeneaae . no MHO*ecTBeHHOCTH - nyac
coa /2 I I, na6o xax cy~ecTaeaao aepaaaoaecawB: /p~cn,p(
AeneHHe no MHO*eCTBeHHOCTH - reoMeTpH'IeCKOe 
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B MOAena KoryTa-CacKHHAa/5/ aAPOH 3aAaeTCJI cacTe
MOH c nocTOJIHHOH nnoTHOCTLID cocTaBnJiro~x .B npocTpaa
CTBe 6LICTpOT, - OUHCaHHe, 6nH3KOe K aaanorHH C !lleHHMa
HOBCKHM ra30M / 6 / A.JiJI nponecCOB MHO*eCTBeHHOH reaepa.; 
UHH 'laCTHU. 3TO ~eAeT K UOA06HID pe3ynLTaTOB, nonyqea

HLIX B 060HX UOAXOAaX. 
Haxoaen, a nocneAaee apeMJI cTaHOBJITCJI nonynJipHLIMH 

HCCUeAOBaHHJI, B KOTOpLIX· COCTaBDJIID~e aApOHOB paccMaT
pHBaiOTCJI B BHAe WHYPKOB H aecL nponecc MHO*eCTBeHHOrO 
o6pa:waaHHJI npeAcTaanJieTcJI xax pa3pLIB WHypxoa 17 I. . 

Bee 3TH UOAXOALI MO*HO 06'LeAHHHTL, ecnH npHHJITL 3a 
ocaoay ranoTe3y o cnyqaB:aoM xapaxTepe napTOHHLIX B3aHMo
AeiicTBHH a acnonL3oaaTL ADJI onacaHHJI MHO)KecTaeaiioB: 

3 



~ 

re~epanuu MeTo~hl TeopHH MapKOBCKHX nponeccou. MaTe
MaTuqecKHH annapaT 3TOH TeOpHH ~OCTaToqHo pa3pa6oTaH 
H ll03BOll.lleT nonyqHTL HHTerpanLHhle xapaKTepHCTHKH B3a
HMO~eHCTBH.Il ~n.ll MexaHH3Ma mo60H CllO:>KHOCTH /B/, 

~n.ll llOCTpOeHH.Il KOHKpeTHOH MO~enH C llOMOIULIO Me TO
~oB TeopHH cnyqaHHhlX nponeccou Tpe6yeTc.ll 3a~aTL THnhl 
3lleMeHTapHLiX nponeCCOB H OCHOBHYIO nepeMeHHyiO, H3Me
HeHHe KOTopoH onpe~en.11eT pa3BHTHe nponecca. ~n.11 opTo

~oKcanLHOH ~OpMynHpOBKH napTOHHOH MO~enH/ToqeqHono
~06Hhle napTOHhl/ TaKOH nepeMeHHOH .IIBll.lleTC.Il BpeM.Il HnH 
rny6HHa B o6'beMe l33aHMO~eHCTBHJI,: ~n.ll MO~enH WHypKOB -
3TO ~nima-mHypKa H, HaKOHeU, ~ll.IIMO~enH,·THna~eHHMaHOB
CKOrO ra3a, -·;no 6hlCTpOTa. Ilocne~HHH BLI6op, no-BH~HMO
MY/ HaH6onee ecTeCTBeHeH, llOCKOllLKy B 3TOM· c.Jiyqae He 
Tpe6yeTC.Il.~OllOllHHTenLHhlX npe~nono~eHHH OTHOCHTenLHO 

~ ~ * 3HepreTHqeci<OH 3aBHCHMOCTH cpe~HeH MHO~eCTBeHHOCTH , 
KpoMe TOrO, HMeiOTC.Il ~H3HqecKHe OCHOBaHH.Il ~ll.ll Bhl6opa 
6hlCTpOTLI B KaqecTBe OCHOBHOH nepeMeHHOH. 

3neMeHTapHLie: B3aHMO~eHCTBH.Il napTOHOB xapaKTepH-
3YIOTC.Il_ qHCllOM• ·06pa3yiOIUHXC.Il B HHX BTOpHqHhlX ·qacTHU 

H THnoM nponecca: pa3MHO~eHHeM HnH reHepanHeH. IIepBhle 
COOTBeTCTBYIOT ~HarpaMMaM BeTB.IIIUerOC.Il THna /c "Kpo
HOH" I H ~u-~paKUHOHHOMY MexaHH3MY o6pa3oBaHHB BTopaqHhlx 
qacTun. BTophle - .~uarpaMMaM HeBeTBBIUeroc.ll • THna· . H 
MYllLTHnepu~epuqe CKOMY MeXaHH3MY. 

Ilponecchl ru6enu~· cooTseTcTBYIOIUHe nornoiUeHHIO qacTHU, 
He MeHBIOT 06IUeH'cTpyKTyphl HHTerpanLHLIXXapaKTepHCTHK~ 
ecnu yqTeHhl-· nponecchl pa3MHo~eHHB c TeM ~e qacnoM 
KOHeqHhlX qacTHU.' 3neMeHTapiiLie . nponeccLi' o6pa3oBaHH.Il 

qaCTHU HeKoToporo COpTa "c" -MO~HO npe.zicTaBHTL KaK 
ABa~ALI HHKll103HBHhle: 

1. HeqTo /He 3aBHCHIUee oT "c" I ... "c"+ eiUe HeqTo /Ho 
6e3 "c'f /oAHoqacTHqHLIH nponecc reHepanuu;; 

* 3HepreTHqecKa.ll 38.BHCHMOCTL OCTanLHLIX iapaKTepH-
CTHK nonyqaeTCB oqeBHAHhlM o6pa30M. ' 
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2 H I , , I , ,, 
. • eqTo He 3aBHCBIUee OT c · · ... -c + c + ••• +c + e~ne _ 

HeqTo /Ho- 6e3 "c " I; I m- '{aCTHqHhlH nponecc reHepa

UHH/; · 
3. 

.HeqTo 

HH.Il/. 

H I ,, ''/ ,, ,, eqTO KaK-T.O 3aBHCBIUee OT c --+ TO ~e+ c +e~ne 
/Ho .6e3 "c" /; /oAHoqacTHqHhlH nponecc pa3MHo~e-

EcnH o6o3HaqHTL qepe3 am nnoTHOCTH uepos:THOCTH 
B npocTpaHCTBe 6hlcTpoT M.ll m -qacTHqHhlX nponeccoB 

pa3MHO~eHHB, a qepe3 b m .:. llnOTHOCTH Be:pO.IITHOCTH ~n.ll 

nponeccoB reHepanHH, TO ~ns HopMHpouaHHoro pacnpe~ene
HH.Il qacTHU COpT a· "c " llO MHO~eCTBeHHOCTH p~ ( y) = U·Un , 

1nel 

rAe ao. - .napnuanLHoe, uinei- Heynpyroe ceqeHH.Il, MO~Ho 
3allHCaTL cneAYIOIUYIO· CHCTeMy ~H4xiJepeHUHanLHhlX ypaBHe-· 

HHH! dP c N1 m 
__ n_= ~am~ (~) (-l)k pnc-k(n + m- k) + 

dy k=O /2/ 
N2 e 

+ ~ be-~ <e) (-l)k P~-k • 
k=O k 

/MLI_ paccMaTpHuaeM Knacc MOAeneH,_r~e ocHOBHOH nepe
MeHHOH .IIBllBeTC.Il 6hlCTpOTa, - _qn.11~pyroro Bhl6opa nepeMeH
HOH MeH.IleTCB npOH3BOAHa.ll B neBOH qaCTH H CMhlCll a H 
b j . m 

m • 
HaqanLHhle ycnOBH.Il AllB 3TOH CHCTeMhl MO:>KHO npeACTa-

BHTL B BH~e 

c I -
P n y=O 

O,n,PO ,-. 
'~! 

/3/ 
l, n=O. 

JICHO, qTO AO B3aHMO~eHCTBHB BTOpHqHhlX qaCTHU He CYJUeCT

ByeT. 
AHanorHqHhle ypauHeHH.Il cnpaue~nHBhl All.ll qacTHU APYrHx 

copTOB,'''llpH 3TOM nnOTHOCTH BepO.IITHOCTeH 3lleMeHTapHhlX 
nponeccou··~ng TaKHX qaCTHU a ;n , b~ ••• MoryT 6hlTL CB.Il-
3aHhl C am H b m , T.e. CHCTeMhl ypaBHeHHH B 06IUeM 

cnyqae He BBllBIOTC.Il He3aBHCHMLIMH. 
O~HaKo o6IUa.ll cTpyKTypa peweHH.Il cHcTeMLI /2/ He 

3aBHCHT OT KOHKpeTHOrO BH~a a m. • 'iJ b m Kal< ~YHKUHH 
6LICTpOThl, ll03TOMY MO:>KHO HCKaTL pemeHH.Il CHCTeMLI ypau-
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HeHHH ,l\JIR Ka:>K,l\oro COpTa "'aCTHD; OT,l\eJILHO, -a 3aTeM pemaTL 
ypasueuug CBH3H · ,l\JIH napaMeTpos 3Tux pacnpe,lleneuuB:. 
MO>KHO HCnOJIL30BaTL TaK)Ke O,l\Hy CHCTeMy ypaBHeHHH, HO 
,l\JIH ycnosuoB: sepoHTHOCTH. - · ·- ~ 

Ilpe)K,lle _"'eM · nepexo,l\HTL K -auanu3y pemeliuB:, ~cucTeMLI _ 
/2/ ,l\JIJI pa3JIH"'HLIX THnOB 3JieMeHTapHLIX npon;eCCOB, CJie'
,l\yeT- OTMeTHTL; ·,"'TO · npe,l\JiaraeMLIH • nO,l\XO,l\ - ,l\aeT . 6onee 
o6ID;ee onucauue KOM6uuuposauuoro MexaHH3Ma MHO)KecT
seuuoro pmK~eHHH, "'eM nonynHpHLie B uacTOHID;ee speMH 
.I\BYXKoMnoueHTHLie MO,l\enu /~/ • TaK, ~ecnu , CYID;eCTByeT 
,l\Ba MeXaHH3Ma reuepau;HH C · COOTBeTCTBYIOID;HMH pacnpe,l\e-

I · II JieHHHMH no MHO)KeCTBeHHOCTH p H p , TO, COrJiaCHO 
n m 

.I\BYXKOMnOHeHTHLIM MO,l\emiM, CYMMapHoe pacnpe,l\eJieHHe 
no MHO)KeCTBeHHOCTH Onpe,l\emieTCJI. HX .CyMMOH . 

·I II 
P n = CI P n + c II p n /4/ 

r,l\e Cf H ell - Beca MeXaHH3MOB. C ,l\pyroB: CTOpOHLI, CHCTe
Ma /2/ C .I\BYMJI THnaMH 3JieMeHTapHLIX npou;eccoB 03Haqa
eT, "'TO· cyMMapuoe pacnpe,l\eneuue no MHO)KeCTBeHHOCTH 
MO)KeT 6LITL npeJ\cTaBJieHO ·a BH,l\e:' 

P =' 2 -P 1 P11 · C . n k n-k k n - k, k 
·- /5/ 

r,l\e «<>aKTop Cn-\: k BLipa)KaeT Koppengu;uro Me:>K,l\y Mexa-' . ~ . 
HH3M~MH. B 3TOM CJiyqae K pemeHHIO THna. /4/ Be,l\eT 

· "'aCTHLIH BLI60p C n _ k , k 

: ~: -. 

· { cl, k = 0 
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/6/ cn-k,k 

'-' ', ..... -
Hau6one_e uarJIJI,l\HLIM o6pa3oM _ qacTHLie .peweuug cucTe-

MLI /2/ MO)KHQ npe,l\CTaBHTL qepe3 npOH3BO,l\JI(Que .«i>YHK,D;HH 

" ·~ 

_•; '; r:: ; . ~: : !.~ ' ... 

\ .' .. ! J 
_Q .<;= 2 znpn ' ·l . <FQ' 

_OTCIO,l\a . p n :"" •iiT -d--. n .1 . · · • •: /7/. 
z z = 0 

·-~) ..... ._· ;·~· •· '-.: ' •.•. .. . '.;_-~·~·- ~--:<[(- . ;,_, -' 
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,l(ng MHOrO"'aCTH"'HLIX npou;ecCOB reuepau;HH npOH3BO,l\JIID;aJI 
«i>YHKD;HJI pasHa , . .. . - . ... >· 

. N 
Q = e~ 2 bmY(z-l)m /8/ 

r··· 

r,lle Y"' In s - _nonilag 6LicTpoTa, N - MaKcuM:anLuoe "'Hcno 
qacTuu; a o6pa3yiOID;HXCH KnacTepax. Orcro,l\a;;KaK 'laCTHLIH 
cnyqaB:, cne,l\yroT pacnpe,l\eneHHJI Ilyaccoua ( N =;. r) u Mron
nepa/10 I IN= 2 - _B03MO)KHLI O.I\HO- :H ,l\ByX'qacfH"'HLie Kna
cTepLI/. Onucauue cyiD;ecTsyroiD;ux ·3KcnepuMeHTaJILHLIX ,llau
HLIX Tpe6yeT N ~ 4 • 

TaKoe )Ke _cornacosauue · c 3Kc~epuMeHTOM ,llaeT Mo
,l\enL, B KOTOpoB:; nOMH~O O,l\HO- H_ .I\BYX"'aCTH"'HLIX npou;ec
COB reuepau;uu, Y"'HTLIBaeTc~ O.I\HO"'aCTH"'HOe pa3MHO)KeHHe. 
IIpoH3BO.I\JIID;aH «<>yui<uu:S: B- 3TOM, cnyqae HMeeT BH.I\ 

Q= 

. ' ~~-

b 2 ' z(z- 1) 'rJ ] 
exp [ 2il · · ( l - ( z :.. 1) 17 J 

1 -1' ,-/ 

[ ( ··,.'·}·]a l- z _, 1 17 . 
~·· 

b1 a1Y -1) --(e 
17 - 2a i 

b b2 
1 + -

a~-;; 2a2 

/9/ 

0TMeTHM, }ITO npu h2= 0 nonyqaeTCJI pacnpe,l\eneuue 
IIoB:JI, a npu b 2;: 0 ,: b 1 =a 1- reoMeTpuqecKoe pacnpe,l\eneuue. 

,lJ;JIJI HiJJIIO~CTpan;HH npHBe,l\eM TaK)Ke npOH3BO,l\JIID;YIO «i>YHK
D;HIO ,l\JIJI_ ~~y~qacTH"'HOrO pa3MHO)KeHHJI H reHepaUHH 

-·~--- b '. 2 ', 

Q~Tl:·:-:.Cz 2 -l):~] 2 a2,r,l\e-~= e2 a2Y-l. /10/ 

0TCIO,l\a;- B qac-i-uocTH, cne,l\yeT pacnpe,lleneuue; nonyqeu-
uoe Kanyu;u;u/ 3/, (b2 = a2) • · · : .-

KaK · o-rMe"'aJJocL, uaunyqwee cornacue .. -·c 3Kcne-
puMeHTaJILHLIMH ,l\aHHLIMH Ha6JIIO,l\aeTCJI ,l\JIJI pac
npe,l\eJieHHH- DO MHO)KeCTBeHHOCTH, OnHCLIBaiOID;HXCJI npOH3-
BO,l\JIID;HMH «i>YHKi£HJIMH BH,l\a /8/ H /9/. 0,l\HaKO HeKOTOpoe 
npe,llnO"'TeHHe cne}iyeT OT,l\aTL nocJie,l\HeH MO,l\eJIH, nOCKOJIL
Ky·-··JinJI· Hee "K()p~eJIJIUHOHHLie ~ napaMe'rpLI· f _k : HBJIJIIOTCJI' 
HeJIIiHeHHLIMH «i>YHKD;HJIMH OT :cpe,l\HeH MHQ)KeCTBeHHOCTH.~ 
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Cpasueuue npe,D;cKa3aHHii :noii MO,D;enu
110 I c 3KcnepHMeu

TanLHbiMH 3Ha'lfCHH.HMH f2 H -£a ,D;n.R pp- H rrp -paCCCJIHHJI 

noKa3aHo ua puc. 1 H 2. 
TaKHM o6pa3oM, no-s_H,D;HMOMY, cy~ecTBYIOT ,D;Ba Tuna 

B3aHMO,D;CHCTBHJI napTOHOB, COOTBeTCTBYIO~e ,D;BYM Mexa· 

HH3MaM MHO>KeCTBCHHOH reuepaD;HH qaCTHIJ;. 
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