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Hanpa eAe HO e .H<IJ 

J Capa TOBCKHH rpcy,AapcTBeHHLIH yHHBepcuTeT. 
2 MocKoBCKHH rocy,AapcTBeHHLiii: yHHBepcHTeT. 
3BapwaBCKHH YHHBepCHTeT. 
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noao6ae pacnpeaeneRJill no MHOllteCTBeRHOCTII ,- -Me30ROB 

' sneMeg-rapRbiX B38H~eiCTBIIJIX H BO B38HMOlleACTBIIJIX 

He+ Li a 4 He+ Ne 

noll&38RO, 'ITO pacnpeaeneHJie no MHOllteCTBeHROCTH OTpiiUSTellbHblX 

'18CTHU, pOlKQeRRbllt B a 
6 Li H azo Ne B38HMOlleiCTBHIIX npR IINIIynbCe 

a -'I&CTHU 18 rs8/c, noao6no pacnpeaeneHHIO OTpHU&TenbHbiX '18CTRU 

B npOTOH-npOTORHbllt B38RMOlleACTBHRX. 

Pa6o-ra Bblllonnena B na6oparopaa BbiCOKHX 9HepraA OHHH. 

Dpe•PII•T otwu•e••oro ••cT•TYT& •••PIIw• acc••ouul. JlY6- 1977 

Anikina M. H. et al. PI - 10590 
Similarity between the Multiplicity 
Distribution of ,--Mesons in Elementary and 

~+ 6u and ~+ ~~e Interactions 

It is shown that the multiplicity distribution of 
negative particles produced in a 6 Li and a ZONe interac
tions at the momentum of a -particles of 18 GeV/c is si
milar to the distribution of negative particles in 
proton-proton interactions. 

The investigation has been performed at the 
Laboratory of high Energies, JINR. 

Prepr1Dt of tbe Jo1Dt IDstitute for Jfuclear Research. Dut.a lt'l'l 
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1. BaeoeHue 

B HaCTOJIIQee BpeMJI HaiConneHO MHOrO 3ICCnepBMeHTanb

HbiX ,AaHHbiX, CBB,AeTenbCTBYIOIQBX 06 YHBBepcanbHOM xa

paiCTepe pacnpe,AeneHBH no MHO>KeCTBeHHOCTB BTOpB'IHbiX 

3apJI>KeHHbiX 'laCTBU B a,ApOH-a,ApOHHbiX B3aBMO,AeHCTBBJIX 

/eM., HanpaMep, o6Jop Ill/. 
YHBBepcanbHOCTb 3Ta npoJIBnJieTcJI B HeJaBBCBMOCTB 

~OpMbl pacnpe,AeneHBH no MHO>KeCTBeHHOCTB OT: 

. a/ BMnynbCa nepBB'IHbiX 3neMeHTapHbiX 'laCTBU, 

6/ copTa 3TBX qacTBU /so BCJIICOM cnyqae nono>KBTenb

HbiX/. 

Hccne,AoBaHBe BJaBMO.AeiicTBBii 3neMeHTapHwx qacTBU 

c JI,ApaMB noiCaJano /eM., HanpsMep, pa6oTbl 
12•31 /, 'ITO 

B B 3TOM cnyqae ~OpMa pacnpe,AeneHBH no MHO>KeCTBeHHO

CTB pcnJITBBBCTCICiiX JapJI>KeHHbiX 'laCTBU TaiCaJI >Ke, ICaiC 

B 3neMeHTapHbiX B3aBMO,AeHCTBBJIX. 

~aHHaJI pa6oTa nOCBJIIQeHa aHanB3Y npBBe,AeHHbiX B pa-

6oTe /4./ pacnpe,AeneHBH no MHO>KeCTBeHHOCTB OTPBUaTenb

HbiX 'laCTBU, o6pa30BaHHbiX BO B3aBMO,AeHCTBBJIX JI,Aep 

c JI,Apaf«B: a -qacTBU c sunynbCOM 18 F3B/c c JI,Apaus 
6 Li B 

0 Ne. 

2. HopMupoaKa pacnpeoeAeHuil 

H3BeCTHO, 'ITO B OTnB'IBe OT cnyqaJI B3aBMO,AeHCTBBJI 

3neuesTapHwx qacTBU, r,Ae noHJITBe Heynpyroro ce'leHBJI 

BMeeT ,AOCTaTO'IHO onpe,AeneHHbiH CMbiCn, B JI,Aep- JI,AepHbiX 

3 



B3aHMO~etiCTBHHX npHXO~HTCH nonL30BaTLCH pa3nH'IH~MH 
Ce'leHHHMH, H3 KOTOpbiX MO)I(HO B~~enHTL cne~y10~e: 

a prod - Ce'leHHe po~eHHH HOBLIX 'laCTHU /B OCHOBHOM, 

KOHe'IHO, rr ·Me30HOB/ H areact , BKniO'IaiOIUee B ce6H 

a prod H ceqeuue fa3Bana XOT.II 6~ o~Horo H3 .11~ep. 
B JKcnepuMeHTe 

14 
napuuanLHLie sepo.IITHOCTH po~e

HHJI OTPHUa TenLH~X 'laCTH!l HOpMHpOBaHLI Ha are act , a ~nH 

cpasHeHHJI pacnpe~eneuuti no MHO)I(eCTBeHHOCTH c JneMeH

TapH~MH B3aHMO~eHCTBHHMH 6~no 6~ ecTeCTBeHH~M HOp

MHpOBaTL pacnpe~eneHHH ua aprod , JKcnepuMeHTanL

HLie ~aHH~e no KOTOpbiM OTCYTCTBYIOT. ,lJ;n.11 nepeHOpMH

poBKH ~OCTaTO'IHO HaUTH OTHOWeHHe a prod /a react • ,D;n.11 
BLJ'IHCneHHH JTOrO OTHOWeHHJI M~ BOCDOnL30BanHCL MO· 

~enLIO "M.IlrKHx cclJep" IS /npa no~cTaHoBKe a clJopMynw /5/ 
3Ha'leHHi a in una a tot ~n• HyKnou-uyKnoHHoro 

B3aHMO~eHCTBHJI, B3JIT~X HaYH H3 pa60T~ /b/, nonyqaeT-

CH COOTBeTCTBeHHO a d HnH a t • 
pro reac 

PaCC'IHTaHH~e OTHOWeHHH . a prod /o react ~nH 
4He + 6Li H 4He+ 20 Ne paBHLI COOTBeTCTBeHHO 0,827 

H 0,881 H cna6o 3aBHCJIT OT napaMeTpoB, ODHCbiBaiOIUBX 

clJopMy .11~pa. 

3. CpaeHeHue pacnpeoeAeHuil 

Ha puc. 1 B Koop~HHaTax <n > H D npe~cTaaneHLI 
TO'IKH, COOTBeTCTBYIOIUHe B3aHMoietiCTBH;M aLi H a Ne, 
BMeCTe C TO'IKaMH pp ·B3aHMO~etiCTBHti. /Cpe~Hee 
qacno oTpuuaTenLHLIX TpeKoB <n _>=In_ Pn , a ~ucnepcus 

- I 
pacnpe~eneuus no MHO)I(eCTBeHHOCTH D =[I<n -<n >) 2P )Y2 

- - - n_ , 

r~e P 
on ---- /. 

n a in 

Ha puc. 2,3 npuse~euo uenocpe~cTseuuoe cpasueuue 

pacnpe~eneHHti no MHO)I(eCTBeHHOCTH OTPHUaTenLHLIX qac

THU H3 aLi-, aNe -sJaHMo~eticTBHti c pacnpe~eneHHJIMH 
H3 pp -sJaHMo~eticTBHi. HMnynLc~ nepBH'IH~x npoTOHOB 

BLI6HpanHCL TaK, 'IT06~ <n_ >pp "'<n_ >a A 

4 

} 

\ 

J 
\ 

m~ 

~'\~ 
01 cO _..,..... 

ID
a_;..:] 

0..--cS 
e ll> 

ll> 
El 

ll> 
E> 

ll> 
E> 

0 --o 0 10 

~\ b_- -
\0\0 

o•:::s u 
!\I:::S' 
C»<DQ:I 
~~!') 
a,>;:st... 
Q,C» 
U'OCIO 
.~ .... 0 

ll> 
El 

0 

O;:s~ 
;:sC:So 
;:si')U 
u<D.o 
Q,l ~ 
C» Q.~ 
s:: Q. s:: 
u ~ 

3.'T: 
.q,'\ eQ~ 0 

~ r! 
;:s ;:s 
'0~ 

;:s~ u 

• U;:s-;:s-
O~;:s 
~ .. 
:::suu 
Uc;:sC:S 
:::S:;!":I" 
CD I 

~ )( t:S • 
- u 

C»~ z 

0 cO 
0 ......... 
~ 0' + a. 
~~ 
0.. • 
0..-6 

0 t> 

.. 
IEII 

"' lg 

0 
0 

0 

r-1 c 
~ _j(() 

~ 
~ 1./") 

.:::r 

r0 

N 

T""' 

0 

..., <:3" 
lg 1g 

~OJ .a-z ~00 

19 CD,_ 
DP--....J 

0 
0 

0 

0/"'o... 
~ I 

c 
L{)v 

Cf1 

0 
rrj 

L{) 

N 

0 
N 

an 
......: 

0 
.....~ 

II') 

d 0 

0 

;:s .0 •:::s= 
:c: ~ ;::se-1 
a, a, CD 
:c:••:::s 
<DC:Su c:s ;:s-•:::s· ... 
t~,::s<»...l w ~ -o-= ~~~l-~-~~--= __ :__ •o I 1.11 
.o~::s'"" N 

0 
C'i 

L{) 
......I 

0 If) 
.....I d 

.... ;::s~J...-4 
c:sc:sa 

0~~'0 
;:sg ~ 
Q..:I"::SU 

;:s' ;:s->;:s 
•:::s:::s 
I.J.Q) 
ou• 
:c:c:su 
:c: :;!">;:s 
aJ I aJ 

:~'8 
u ~ 
<»>;:s ;:s 
!l(:::sc:s 
OCDI') 
:C:.CD 
"I.JI 
oo; >;:s Q. 
0 C» Q. 
s::'O 

0 
>;:s ~ ;:s 
;:s:::S 
:c:C:S 
C» 1') .... 
~<D...I 
C» ~ 
'0~ 
C» ~ u • 
~'0 ~ 
u u--..... 
a:~u 
·(I)~ 

~ ~t... (I) 

:c::l"aot... 
C» .... 0.. 
~)( .... 
Q~~~ 
r~ .o 0 0 
"'~~u 

C»~.O 

~~~~ :::s-s::s:: 
• ;:s ~ ~ 
u~:::s:::s 
:::s. 
Q..ouu 

5 



On-
~ 

10° 

eV 

td1 

102 

103 

.v 
ev 

•v 

tt 

• pp 36 r~IJ)] 
wdNe1e,r~(4] 

tf 

tt 
-'I 

10 '--oL--.J-t __,_2 ---L-3 ___._4 ___._5--L-5____._7_ 

n-
Puc. 3. CpaaHeHue pacnpec>eAeHuii no MHOJKec•aeHHoc•u o•
pufla•eA!.HbiX 'IQC.Ufl c)AJI 63QUMOc)eiic•auii a - 'IQC.Ufl C 
UMnyAbCOM 18 r3B/c/ C/ 20Ne U pp- 63QUMoc>eiic•auii C 
UMnyAbCOM 36 r3B/c 10 • 

BB.AHO, 'ITO cllopMa pacnpe,Aeneuuii no MHOlKCCTBenuocTB 

OTpBu;a TCHbHbiX 'I&CTBIJ; B a 6 Li- B a 2~e - B3&BMO,ACH

CTBBJIX npu BMnynLce a -qacTBU 18 r3B/c uennoxo corna

cyeTCJI c cllopMoii pacnpe,Aeneuuii oTpuu;aTenhHbiX qacTBil 

B pp ·B3&BMO,ACHCTBBJIX. 

4. )Wyzoii cnoco6 cpaaHeHUJI 

llpu :nccnepuMeuTanhHOM onpe,Aeneuuu napa:w:eTpoa pac

npe,Aeneuuii no MBOlKCCTBeBBOCTB uau6onbmue TPYABOCTB B 

CBCTCM&TB'ICCKBC OWB6I<B CBJI3&Bbl C HOpMBpOBI<OH - BbiAe-

6 

1 

i 

1 

neuuew o 18 B 3neweuTapuwx B3&BMO.AeiicTBBJIX B oprod 
BO B3&BMO,ACHCTBB .. X C Y'f&CTHCM •Aep. 

fipR Cp&BHCBRB pacnpe,AeneHBI no MHOlKCCTBCHHOCTB OT

punaTenbHWX 'I&CTBil An• pa3nB'IHWX nonolKBTenbHWx B ueiT

panbHbiX nepBB'IHbiX &,ApOHOB MOlKHO BOCnOHb30B&TbC .. HOp

MBpOBI<OR Ha o_ -ce'leHBe po)I(AeHB .. XOT .. 6bl OABOi OTpB

u;aTeHbHOR 'I&CTBJlbl. 

Ha puc. 4 B I<OOPABHaTax D B <n > npuBeAeHw TO'IKB 

B3 OAHBX B TeX liCe 3KCnepBMCHTOB C o6bi'IHOii: HOpMBpOBKOi 

B C HOpMBpOBKOB Ha o_ /TO'IKB pa3ACHCHbl nyHKTBpOM/. 

BBABO, 'ITO BO BTOpOM cny'lae pa36poc TO'ICK 3&MCTHO 

MCHbWe B ORB ropa3AO ny'IWe nmKaTc• Ha OABY KpBByJO. 

KpoMe TOro, T&KaJI HOpMBpOBKa n03BOHBna BCnOHb30BaTb 

A&HHble pa60Tbl /7/, rAe He npBBOA•Tc• ce'ICHB• ABYXHY'Ie

BWX C06WTBi B pd- B ,.+ d •B3&RMO.AeiCTBB.X. 
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Puc. 4. CpaeHeHue aaeucuMoc•u D_ o• <n > c>A.R 
63QUMOc>eiic•euii pa3AU'IHWX noAOJKU.eAbHWX 'la-C.Ufl npu 
HOpMUp061Ce Ha 0

18 U Ha 0 _ • TO'IICU c)AJI pa3HWX HOpMU· 
poeorc paac>eAeHw nyHrc•upoM. 
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