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ronoxBacToB A.H. PI - 10591 

Bo3MO*HOe o6o6meHHe ITOHHTHR ITOA06HH pacrrpeAeneHHA 
ITO MHO*eCTBeHHOCTH AnH HeaCHMITTOTHqecKHX 3HepraA 

noKaaaao, qro npHMeHeHHe CKeilnHHrOBOii ljlopMynbi Ko6bi H Ap/ 11 : 
ll • .LIJI(JL} 
n <n> <n> 

K pacnpeneneHHHM no MHO*eCTBeHHOCTH C <n>- 1 MBTeMBTHqeCKH He3KBHB8-
neHTHO npKMeHeHHIO ee K pacnpeneneHHHM c <n> >> 1. 

MareMaTH'ieCKHM o6o6weHHeM aroil ljlopMynbi AnH <n>- 1 HBnHeTCH 

q1opMyna (n•l )Zo 

F!. - I 'I' (Z)dZ, 
nZn 

KOTOpaH npH <n'>>>iB03Bpa1Uaercg K o6lolqHOMY BRAY• 
noK83llH0 1 'il'O B 3TOM cnyqae ljlyHKUHH IJI(Z) OCTaeTCH yHHBepcanbHOii 

BO BCeM 3KCITepHMBHT8ITbHO HCCflBAOBBHHOM HHTepBane 3HeprHA. 

Pa6ora BhiiTOITHeHa B fla6oparopHH BbiCOKHX aHeprHA 011HH. 

OperrpBHT 06-..e.ll&HeHHOrO BHCTBTYT& •Jlep&Wll BCCJie.llOII&UI. J{y6aa 1977 
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Golokhvastov A. 1. Pl - 10591 
A Possible Generalization of the Concept 
of Similarity of fultiplicity Distributions 
for Nonasymptotic Energies 

It is shown that the application of the scaling for
mula of Z. Koba et al. 1 

p .l.IJI(__!!._), 
n <n> <......O> 

to the multiplicity distributions with<n'>-1 is mathema-
tically unequivalent to its application to the distribu-

tions with <n'> >'>I. 
It is shown that the formula 

(n+llZo 
I 'I'( Z)dZ, p 

n 
nZo • l f . . 

that returns to 1ts norma orm at <n>>> 1, 1s a mathemati-
cal generalization of the above equation for<n>- 1. 

In this case the function 'I'(Z) remains universal over 

the whole experimentally investigated energy range, 
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1. HEOEXOJ(HMOCTb OEOEH(EHH.R 

OcHOBHoB: pe3ynbTaT pa6oTbi I I/ o no.u.o6HH pacnpe

.u.eneHHH DO MHO)KeCTBeHHOCTH ctilopMynHpOBaH B BH.IJ,e: 

p (S) = _1_'1' (-n -), 
n <n> <n> /1/ 

r.IJ,e p n (8) - BepOJITHOCTb o6pa30BaHHJI ll BTOpHqHbiX qac

THU onpe.u.eneHH9ro copTa npH 3HeprHH nepBHqHoil qacTH

Ubi S; 'I' (Z) - YHHBepcanbHaJI tilYHKUHJI, HOPMHPOBaHHaJI 

ypaBHeHHJIMH: 

"" f'l' (Z)dZ = J Z'l' (Z)dZ = 1 /2/ 
0 0 

Pe3ynbTaT nonyqeH .u.ns acHMDTOTHqecKux 3HepruB:, Kor.u.a 

qucno BTOpHqHbiX qaCTHU BeJIHKO H tilYHKUHIO p n MO)KHO 

cqHTaTb HenpepbiBHOH. Tor.u.a ycnoBHe HOPMHpOBKH .u.ns 

p n nonyqaeTCJI H3 tilOPMYJibi /1/: 

i P ... tp dn= j_t_IJ1 (-n -)dn= tw (Z)dZ = 1. /3/ 
0 n 0 n 0 < n> < n> 0 

<l>opMyna I 1/ He HaKna.IJ.biBaeT HHKaKHX orpaHHqeHHH Ha 

BH.IJ. tilYHKUHH pacnpe.u.eneHHJI 'I'(Z). 
IlODbiTKH npHMeHHTb tilopMyny /1/ K CyiUeCTBYIOIUHM 

B HaCTOJIIUee BpeMJI 3KCOepHMeHTaJibHbiM .IJ,aHHbiM, 6e3-

OTHOCHTeJibHO K tilH3HqecKOMY o60CHOBaHHIO, MaTeMaTH

qecKH He3KBHBaneHTHbl DpHMeHeHHIO ee K pacnpe.IJ,eJieHHJIM 

c <n> >> 1. 
AnJI pacnpe.u.eneHHH c <n>-1 ycnoBHe HOPMHPOBKH .u.nJI 

P Y*e He nonyqaeTCJI H3 tllopMynbl /1/ Hero Heo6xo.IJ.HMO 
n 

.IJ,o6aBHTb K /1/ B KaqeCTBe BTOporo ypaBHeHHJI. 
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TaKHM o6pa30M, B cnyqae < n>-1 npuxo.IJ.HTC.Il nonL-

3oBaTbC.Il y)l{e CHCTeMOH ypaBHeHHH: 

p _l_IJI ( _n_) /4/ 
n <n> <n> 

"" 
lP = 1 /5/ 
0 n 

oTKy.IJ.a nonyqaeTc.H: 

~ _J_If'(-11
-) ,_ F-1- 1P(-~-ldn. /6/ 

o <n> <n> n <n" <n> 

fipH < n> '-'> ] 3TO paBeHCTBO BblllOnH.IleTC.Il BCer.IJ,a. fipH 

< n> .. \ OHO npe,D,'b.IIBn.ReT cepbe3Hble /H He H3BeCTHO, BblllOn· 

HUMble nu?/ Tpe6oBaHH.Il K BH.IJ.Y liJyHKUHH pacnpe,D,eneHH.Il 

'11 (Z) . 

2. OEOEll(EHHE 

An.R Toro 'IT06bi npooepHTb yuuoepcanLHOCTb liJyHKUHH 

lf'(Z) npu ManLIX 3Hepru.Rx, ueo6xo.IJ,HMO o6o6IUHTb liJopMy

ny /1/ TaKHM o6pa3oM, 'IT06LI npu < n'·- 1 H3 nee cne.IJ,o

oano ycnooue uopMHPOBKH /5/, a npu < n" "" I oua B03Bpa

manacb K BH.IJ.Y /1/. 
TaKHM o6o6meuneM MO)I{eT 6LITL: 

(n+llZ
0 

p J 'I' <ZldZ , /7/ 
n nZ

0 

HnH TO )l{e CaMOe B HHTerpanbHOM BH.IJ,e: 

N 

l P , = J If/ <Zl dZ /8/ 
n '=n n nZ 

0 

B 3THX liJopMynax Z 
0 

(S} MacinTa6HbiH napaMeTp, JaBHC.IIIUHH 

1 
OT 3HeprHH /B liJopMyne /1/, TaKHM napaMeTpOM 6bln ---/. 

<n>(S} 

BH.IJ.HO, 'ITO Tenepb npu mo6blx < n> : 

4 

} 

\ 

'J 

' 

00 

l P = fiJI (ZldZ = 1 , 
0 n 0 

a npu < n> » 1: 

P n = ZO IJI(nZO)' 

"" 00 1 
<n> = I nP = f nZ 0'V (nZ 0 ldn = --. 

0 n 0 Z 0 

/9/ 

/10/ 

/11/ 

<llopMyna 

liJyHKUHIO 

/7/ 03Ha'laeT, 'ITO, pa36HBa.ll YHHBepcanbHYIO 

lf1(Z) Ha O.IJ,HHaKOBble HHTepsanbl npOH3BOJlbHOH 

senH'IHHbl, MO)I{HO nony'IHTb pa3nH'IHble pacnpe,D,eneuu.R no 

MHO)I{eCTBeHHOCTH H nOCTpOHTb 3aBHCHMOCTH p n H OT 

,D,pyrux napaMeTpOB pacnpe,D,eneuuii, uanpnMep, OT < n>. 

3. CPABHEHHE C 3KCllEPHMEHTOM 

EcnH BH.IJ, liJyHKUHH If' (Z} HeH3BeCTeH, HO HJBeCTHbl 

p n , COOTBeTCTBYIOIUHe KaKOMY- TO HHTepBany pa36HeHH.Il 

111(Z}, TO MO)I{HO yJHaTb BepO.IITHOCTH p ;:', COOTBCTCTBYIO" 

moe B m paJ 6onLineMy HHTepoany pa36ueuu.11. HJ /7/: 
m(n +I)-! 

p m = ~ p /12/ 
n n mn 

3TO MO)I{HO npoBepHTb Ha CyiUeCTBYIOIUHX 3KCnepHMCHTanb· 

HbiX .IJ,aHHbiX. 

Ha pucyHKe noKaJaHLI JaBHCHMOCTH OT <n_> pa3nH'IHbiX 

napaMeTpOB pacnpe,D,eneHHH no MHO)I{CCTBCHHOCTH OTpH

uaTenLHLIX qacTHU B pp -oJaHMO.IJ.eiicTBH.IIX 4"-400 F:JB/c 2. 

BH.IJ.HO, 'ITO 3KcnepnMeHTanLHble .IJ,auuble u TO'IKH, Bbi'IHc

neuuLie no liJopMyne /12/, npu no.IJ,cTaHOBKe B nee P H3 

3KcnepnMeHTOB 200, 300, 400 T:JB/c /3-S/,coona.IJ,~IOT. 
Pacnpe,D,eneHH.Il no MHO)I{eCTBCHHOCTH OTpHUaTenbHbiX 

'laCTHU 6blnH HCllOnbJOBaHbl nOTOMy, 'ITO B HHX OTCYTCTBy· 

lOT nepBH'IHbiC 'laCTHUbl /npOTOHbl/. 

cllopMynbi nepeXO.IJ,a OT MHO)I{eCTBeHHOCTH 3ap.ll)l{eHHbiX 

'laCTHU (n) K MHO)I{eCTBeHHOCTH OTPHUaTenbHbiX 'laCTHU 

(n ) cne.IJ.YIOT H3 coxpaHeHH.Il 3ap.R.IJ,a: 
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3.0 <n-> 

a) 

r) 

~ o.s 1.0 1.5 
3a6UCUMOCIIb 011 cpeOHeU MHOJICeCII6eHHOC11U pa3AU'IHbiX 

napaMe•po6 pacnpeoeAeHuii o•puijalleAbHbiX t~aCIIUI# 6 pp -
eaau.Mooeiicii6UJIX. CnAOIUHble IIO'IKU - 3KcnepuMeHIIOAb
Hble. KoHIIYPHbae - noAy'leHbl no (JopMyAe /12/ npu noo
c•aH06Ke 6 Hee oaHHbiX ua 3KcnepuMeHII06 200. 300, 
400 raB/c. 
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4. 3AKJI/Of/EHHE 

<n>-2 
2 

Pe3yJihTaT pa6oThl MO:>KHO c<PopMynHpoaaTh cne,L\yiOIUHM 

o6pa3oM. 
,lJ;HCKpeTHOe pacnpe,L\eJieHHe DO MHO:>KeCTBeHHOCTH p n (S) 

HBJIHeTC.Il rHCTOrpaMMOH C rnaroM, paBHbiM 1 OT HenpepbiB
HOrO pacnpe,L\eJieHHH P(n,S), o6na,L\aromero MacrnTa6Ho- HH

aapaaHTHhlMH CBOHCTBaMH: 

n+l 
P (S)= f P(n,S)dn, 

n 
P (n, S) = Z 

0 
'V (n • Z ) • 

n 

r,L\e '11 (Z) - YHHBepcaJibHaH ,L\JIH BCeX ::meprHH lPYHKUHH; 
Z o - MaCil1Ta6HhiH napaMeTp, o6pa THO nponopUHOHaJILHhiH 
cpe,L\HeMy 3Ha'leHHIO n ,L\JI.Il HenpepbiBHOH lPYHKUHH P (n, S): 

00 1 00 • 1 
f nP(n,S)dn = z- J nZ

0
'V (nZ

0
)d(nZ 

0
> = -2-. 

0 0 0 0 
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