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Wa6paTo8·a r. c. PI - I2869 
A~-tcnepcHH pacnpeAeneHHH no MHO)f(eCT8eHHOCTH 80 83aHMOAei1cT811RX 
AeH TPOH08 H anb~a-4aCTH~ C RAPaMH 3MynbCHH npH HMnynbce 
4,5 f3B/c Ha HyKilOH 

HccneAYeTCR no8eAeHI1e KOpHR K8aApaTHOrO 113 A11CnepCHH pacnpeAene
HHR no MHO)f(eCT8eHHOCTI1 8TOpH4HbiX 4aCTI1~ 8 3a811CI1MOCTH OT CpeAHero 
4HCna 3THX 4aCTH ~, PO)f(AeHHbiX 80 83ai1MOAeHCT811RX penRTH8HCTCKHX RAeP 
AeHTPOHa H renHR c RAP aMI1 3MynbCHH npH 11Mnynbce 4,5 f3B/c Ha HyKn. 

noKa3aHo, 4TO AnR CTOnKH08eHHH RAep C RApaMH, ycpeAHeHHbiX no 
napaMeTpy YAapa /"cpeAH11 e10 83ai1MOAeHCT8HR/ ,AaHHble 6ni13K11 3a811CHMOCTH 
J:lnR 8TOPI14Hb1X ni1-MHHyC Me30H08, H3 83aHMOAeHCT8HH npOTOH08 C npoTo
HaMH . AnR C06b1TI1H C ~HKC11P08aHHbiM napaMeTpOM YAapa no8eAeHHe KOPHR 
K8aApaTHOro H3 A11CnepCI111 KaK ~YHK~HI1 CPeAHero 4HCna 4aCTH~ 

OTnH4aeTCR OT aHanorH4HOH 3a811CHMOCTH AnR 83aHMOAeHCT811H npOTOH08 C 
npOTOHaMI1, 

Pe3ynbTaTbl xopowo cornacy~TCR c KapTHHOH 83aHMOAeHCT8HH RAeP c 
RAPaMI1 KaK cynepno3H41111 CTOnKH08eHHH HyKnOH08 OAHOfO RAPa C HYKnOHa
MH APYroro. 

Pa6oTa 8blnOnHeHa 8 na6opaTOPHH 8b1COKHX 3HeprHH OH~H. 

npenpHHT 06be.OHHeHHOrO HHCTHTYTS Sl!lepHbiX HCCne.OOB8HHil, .ay6H8 1979 

Shabratova G.S. PI - I2869 

Dispersions of the Multiplicity Distributions in the 
Interactions of Deuterons and Alpha-Particl e s with Emulsion 
Nuclei at 4.5 GeV/c per Nucleon 

It is shown that the behaviour of dispersions of the multipli
city distributions for particles produced in the interactions of 
projectil e nuclei with groups of HCO, and Br,Ag emulsion nuclei v . s. 
average mult i plicities agrees with similar behaviour for rr--mesons 
from proton-proton interactions. At the definite number of interac
ting nucl eon s of the proj ectile nucleus the behaviour of dispersion 
square root with respect to average particle number is different 
analogous from dependence f or p~oton-proton interactions. These re
sults agree well with the calculations based on presentation of 
nucleus-nucleus interactions as a superposition of nucleon-nucleon 

collisions. 

The investigat ion has been performed at the laboratory of High 
Energies, JINR. 
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HccneAoBaHHe pacnpeAeneHHH no MHomecTBeHHOCTH 4aCTH~, 

pOmAeHH~X BO B3aHMOAeHCTBHRX aApOHOB C HyKnOHaMH H RApaMH, 
a TaKme RAep C RApaMH, RBnReTCR OAHHM H3 CpeACTB H3y4eHHR 
MexaHH3Ma reHepa~HH 4aCTH~ e 3THX esaHMOAeHCTBHRX. OcHOBH~e 
CBOHCTBa pacnpeAeneHHH onHC~Ba~TCR TaKHMH xapaKTepHCTHKaMH, 
KaK cpeAHee 3Ha4eHHe, AHCnepCHR, aCHMMeTpHR H T.A. 

B HaCTOR~eH pa6oTe H3y4aeTCR noBeAeHHe KOPHR KBaApaTHOrO 
H3 AHCnepCHH AnR OAH03aPRAH~X 4aCTH~ C {3 > 0,8 /nHBHeB~x, S
-4aCTH~/ BO B3aHMOAeHCTBHRX penRTHBHCTCKHX RAeP AeHTPOHa H 
renHR C RAPaMH ¢oT03MynbCHH npH HMnynbce 4,5 r3B/c Ha HyK
noH - D - y< n 2> - <n 8>2 , a TaKme noeeAeHHe OTHOWeHHR s s 
cpeAHero 4Hcna nHBHee~x 4aCTH~ <n 8 > K D8 KaK ¢YHK~HH 3Toro 
cpeAHero 4Hcna. B 4Hcno nHBHee~x 4aCTH~ He BKn~4anHCb OAHo
sapRAH~e 4aCTH~~. pomAeHH~e ecneACTBHe ¢parMeHTa~HH RApa
CHapRAa. 

~AePHble ¢QT03MynbCHH THna 6P-2 11 HI111XHM¢QTOnpoeKT 11 H 3Mynb
CHH Taro me THna, HO o6ora~eHH~e nerKHMH RAPaMH H , C • 0 , 
o6ny4anHCb Ha CHHxpo¢asoTpoHe OH~H. HcnonbsoeaHHe ABYX THnoe 
3MynbCHH n03BOnHnO npOH3BeCTH pa3AeneHHe B3aHMOAeHCTBHH C 

rpynnaMH RAeP H,C,O H Br , Ag . 6onee noApo6Ho o MeTOAe pas
AeneHHR B3aHMOAeHCTBHH C OTAenbH~MH rpynnaMH RAep H 0 MeTo
Ae B~AeneHHR 4aCTH~- ¢parMeHTOB RApa-cHapRAa CM.,Hanp., 
e pa6oTax 11•41• 

HccneAOBaHHe nepe4HcneHH~x e~we saeHCHMOCTeH npoBOAHnocb 
KaK AnR B3aHMOAeHCTBHH B ~enoM - ycpeAHeHH~X no napaMeTpy 
cTonKHoeeHHR RAeP IAanee 6yAeM Has~eaTb TaKHe esaHMOAeHCTBHR 
11 cpeAHHMH 11 

/, TaK H AnR B3aHMOAeHCTBHH C onpeAeneHH~M 3Ha-
4eHHeM CyMMapHOrO 3apRAa, YHOCHMOrO 4aCTH~aMH - ¢parMeHTaMH 
RApa-cHaPRAa Z . 3HaHHe eenH4HH~ 3Toro sapRAa noseonReT cy
AHTb 0 CTeneHH nepH¢epH4HOCTH CTOnKHOBeHHR, AnR ~eHTpanbH~X 
cTonKHOBeHHH Z ,J) I C~Aa me BXOART co6~THR HeHTPOHHoro cTpHn
nHHra/, AnR HaH6onee nepH¢epH4eCKHX B cny4ae B3aHMOAeHCTBHR 
anb¢a-4acTH~ c RAPaMH - Z = 2 . 

nony4eHH~e pesynbTaT~ npHBeAeH~ B Ta6n. 1 H Ha pHC. 1,2 . 
Ha pHc.1 AaHa saBHCHMOCTb D 8 oT <n 8 > . 3KcnepHMeHTanbH~e 
T04KH AnR 11 CpeAHHX11 B3aHMOAeHCTBHH OKa3~Ba~TCR CHCTeMaTH4ec
KH B~We npRMOH AnR S -4aCTH~, H XOPOWO yKnaA~Ba~TCR Ha npR-
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MOI7f AilR TT -Me30HOB. no- BVIAVIMOMy, 3TO COBnaAeHVIe HOCVIT 4VICTO 

cny4ai71Hbll71 xapaKTep. 

3aBVICVIMOCTb D 5 oT <n 8 > AilR B3aVIMOAe171cTBVIH AeHTpoHos c RA

paMVI npVI onpeAelleHH~X 3Ha4eHVIRX Z 6IlV13Ka 3aBVICVIMOCTVI AJlR 
11

CPeAHVIX
11 

B3aVIMOAeHCTBVII7f. 

B TO >Ke speMR 3Kcnepi1MeHTallbHble 3Ha4eHVIR D
5 

AJlR B3ai1Mo

Ae171cTsVII7! allb$a-4aCTVI~ C RAPaMVI np11 $11KCVIPOBaHH~X Z He YKila

A~BaiOTCR Hl-1 a OAHY 113 nepe4VICileHHbiX 3aBVICVIMOCTeH. Jly4waR 

nOArOHKa npoBeAeHHOI7f no HI-1M npRMOH AaeT CileAyiO~VIe 3Ha4eHVIR 

napaMeTpos: (D 5 =A < n 5> +B) A= 0,25_:!:0,03, B = 1 ,41_:!:0,08. 

napaMeTp HaKilOHa A AilR B3ai1MOAeHCTBI1171 npOTOHOB c npOTOHaMVI 

paeeH 0,58_:!:0,01
151 , 4TO 6onee 4eM e ABa pa3a OTilVI4aeTCR OT 

nony4eHHoro HaMVI 3Ha4eHVIR. 

Ta6nVI~a 1 

3Ha4eHVIR CPeAHVIX MHO>KeCTBeHHOCTeH IlVIBHeB~X 4aCTVI~ < n
5
>, 

KOPHR KBaApaTHOrO Vl3 A11CnepCVIVI D
5 
= y<n~> - < n 5 }, OTHOWeHVIH 

< n
5 

> I D
5 

TVIn B3aVIMo- 4VICilo B3ai1Mo-

Ae171cTBVI171 Ae171cTBVI171 < rt~ "> ct:>s <11.~) /'lJs 

d.-H.,C,O 220 2,3;t0,I I,6±0,I I,4±0,I 
d~5r, A~ 406 3,0±0,! 2,0±0,! I,5j:O,I 

-<.- H,C,O 322 3,2±0,! 2,2±0,! I,4zO,I 
,~..- Br, A~ I3I4 4,4±0,! 2,84±0,08 !,55±0,06 

ol-Em { !:1 I33 I,6±0,I I,4±0,I I,2±0,I 
t.=O 277 3,3;t0,I 2,0±0,! I,6±0,I 

~-Em{ 
~:2. 299 I,2±0,I !,7±0,! 0,72±0,07 
t:::! !468 2,5±0,! 2,0!±0,05 1,24±0,06 

c=O 820 5,4±0,! 2,9±0,! !,86±0,08 

J..-IJ,C,O { 
e=-.t 72 0,8±0,2 !,4±0,2 0,5±Q,I 

c =i 408 2,4±0,! 2, 0±0,! !,22±0,08 

c=O I48 4,2±0,2 2,4±0,2 1,8±0,2 

J..-br.A~[ 
~ .. i 289 I,4±0,I I, B±O,I 0,82±0,08 

i•L II 54 2,75±0,! !,97.±.0, 06 !,40±0,06 

e .. o 753 5,8±0,! 2,9.±.0,! 2,00±0,08 
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P11c. 1. 3aBVICVIMOCTb KOPHR KBaApaTHoro Vl3 AVICnepCVIVI D 5 =v< n 2
5
>-<n

5
S 

OT CpeAHel7f MHO>KeCT BeHHOCTVI IlVI BHeBbiX 4aCTVI~ < n s > . C BeTilble 

KBaApaTVIKVI- d-H,C,O; d-Br, Ag- B3ai1MOAeHCTBI1R, TeMHble-

-a -H, C, 0; a- Br, Ag- B3ai1MOAeHCTBVIR. CseTilble KPY>KKVI d - Em -

-eaaVIMOAeHCTBVIR npVI Z = 1 ,0, TeMHble- a-H,C,O;Em;Br,Ag-B3ai1MO-

AeHCTBVIR npVI Z =2, 1 ,0. CnnowHaR npRMaR - D 77 - .= 0,58 < n
77

_ > + 

+0,3 AilR B3aVIMOAeHCTBVII7f npOTOHOB C npOTOHaMI-1, WTPVIXnyHKTVIpHaR 

- . D 8 =0,58 < n
8

> -0,27 AllR B3aVIMOAeHCTBVIH npoTOHOB c npoTOHaMI-1, 

WTPVIXOBaHHaR npRMaR - pe3yllbTaT $11TVIPOBaHVIR D 
5

=0,25 < n 
5
> + 1,41. 

npeACTaBJleHHaR Ha pVIC.2 3aBI1CVIMOCTb OTHOWeHVIR < n 8> I D 5 

OT CPeAHeH MHO>KeCTBeHHOCTVI < n 8 > e~e B 60llbWeH CTeneHVI nOA-

4epKV1BaeT Ha6IliOAaeMoe OTI1V14VIe nony4eHHbiX pe3yllbTaToB oT 3a

BVICI1MOCTVI AJlR s-4aCTVI~ BO B3aVIMOAeHCTBVIRX npOTOHOB C npo

TOHaMVI • IKpVIBaR 11. 3AeCb >Ke AJlR VllllliOCTpa~I1VI npVIBeAeHa Kpi-1-

BaR AJlR BTOPVI4Hb1X TT- -Me30HOB IKpVIBaR 21. 
PaccMOTPVIM nony4eHHble HaMI-1 pe3yllbTaTbr c T04KVI 3peHI1R ABYX 

npOTVI BOnOilOlKHbiX B CBOVIX OCHOBHbiX npeAnOilO>KeHVIRX MOAelleH. 

B MOAellVI KOrepeHTHOI7f Tpy6KVI / 6 / , paccMaTpi1BaiO~eH CTOilKHO

BeHVIe ABYX RAep KaK Cynepn03VI~VIIO KOrepeHTHbiX CTOilKHOBeHVIH 

HYKilOHOB HalleTaiO~ero RApa C Tpy6KOH HYKilOHOB RApa-MI1WeHI1 Ha 

VIX nyTVI, AenaeTCR npeAcKa3aHVIe o coenaAeHVIVI pacnpeAelleHVIH 

no MHO>KeCTBeHHOCTVI AllR B3ai1MOAeHCTBI1H npoTOHOB C npOTOHaMVI 

VI RAep C RAPaMVI npVI 3KBVIBalleHTHOH 3HeprVIVI, T.e. npVI OAVIHaKo

BOM 3Ha4eHI1VI CPeAHeH MHO>KeCTBeHHOCTVI. H3 pe3yllbTaTOB, npeA

CTaBJleHHbiX Ha PVIC. 1 VI ~' CileAyeT, 4TO 3TO yTBep>KAeHVIe OKa-

3biBaeTCR HecnpaBeAJlVI BbiM B Clly4ae pacnpeAelleHI1R no MHO>KeCT

BeHHOCTVI Ili1BHee~x 4aCTVI~ I s - 4aCTVI~I, no Kpa171He171 Mepe AilR 

"cpeAHVIX
11 

B3aVIMOAeHCTBVIH VI AJlR B3aVIMOAeHCTBVIH CO 3Ha4eHVIRMVI 
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<ns> 
Ds 

3 

2 

2 

PY!c.2. 0THOWeHYie <n
8
·>/ D 8 KaK <I>YHK~YIR <ns>. 

06oaHa4eHYIR Te me, 4TO Ha pY!c. 1. KpY!BaR 1-
- aaBYICYIMOCTb AJlR S -4aCTYI~ BO B3aYIMOAei:1-
CTBYIRX npOTOHOB C npOTOHaMYI, 2 - 3aBYICYI
MOCTb AJlR BTOpi-14HbiX 17- -Me30HOB 80 B3aYIMO
Aei:1CTBYIRX npoTOHOB c npoToHaMI-1. 3awTpYixo
eaHHaR nonoca - peaynbTaT pac4eToe, Yl3no
meHHbiX B TeKCTe. 

3 4 5 6 

<n.s> 

aapRAa 4aCTYI~ - <f>parMeHTOB RApa-cHaPRAa, paBHbiMYI 1 Yl 2 
/nepY~<f>epYI4eCKYie eaaYIMOAei:icTBYIR, <n 8> <4 I. 

CpaBHYIM nony4eHHble peaynbTaTbl c pac4eTaMYI, BblnonHeHHbiMYI 
B paMKaX npeACTaBneHYIR CTOnKHOBeHYIR RAeP C RApaMYI KaK cynep
n031-1~YIYI eaaYIMOAei:icTBYII:i HyKnoHOB c HyKnoHaMYI. CpeAHRR MHo
mecTBeHHOCTb Yl AY~Cnepci-1R AJlR eaaYIMOAei:icTBYII:i RAeP c RAPaMI-1 
TOrAa MOryT 6b1Tb npeACTaBneHbl B cneAY~~eM BY!Ae: 

<n > 
A 1A 2 

V A <nNA >~VA VNA <~N > 
1 2 1 2 

/1/ 

2 ~ - 2 2 .,. 2 
D A A ~ ( VA - vA ) < n A > + v A D N A = / 2/ 

1 2 1 1 n 2 ·1 2 

(7.2 - 2 - 2 2 -:- I (7 - 2 ) 2 ; D 2 
VA - VA ) vNA <nNN> + v A NA -VNA <nNW+ NA NN 

1 1 2 1 2 2 2 

rAe . VAl - cpeAHee 4YICnO npOB3ai-1MOAei:1CTBOBaBWYIX HyKnOHOB RA
pa- CHc!!)'RAa, j;NA

2 
- cpeAHee 4YICnO CTOnKHOBeHYII:i HaneTa~~ero 

HyKnOHa C HyKnOHaMYI RApa MYIWeHI-1. 
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CpaeHeHY!e 6yAeM npoBOAYITb AJlR eaaY!MOAei:icTBYII:i c <f>ytKCY!po
eaHHbiMYI 3Ha4eHYIRMYI aapRAOB <f>parMeHTOB RApa-cHaPRAa. npeA
nonomYIM, 4TO AJlR 3TYIX B3aYIMOAei:1CTBYii:1 4YICnO CTOnKHOBeHYII:i Kam
AOrO HYKnOHa RApa-cHaPRAa C HYKnOHaMYI RApa-MY!WeHYI VNA2 
pacnpeAeneHO no aaKOHY nyaccoHa. TorAa 

0 2 ;2 _~2 
A1A2 Al At 
~= 

<n > p2 
A 1A2 Al 

2 
DNN ) <nNN> (1+ -~' 

+ > <nNN <n~A 2 
/3/ 

CpeAHee 4Yicno nYIBHeBbiX 4aCTYI~ eo B3ai-1MOAei:icTBYIRX HyKnoHoB 
c HYKnOHaMYI npeAnonaranocb paBHbiM aHanorYI4HO~y 3Ha4eHYI~ eo 
eaaY~MOAei:icTBYIRX npoTOHOB c npoToHaMYI. OnpeAenRnocb oHo Ha 
OCHOBe 3HaHI-1R CpeAHero 4YICna 3apRmeHHbiX 4aCTYI~ npYI YIMnynb
ce 4,0 r3B/c 151 <nch > = 2,54~0,03 Yl COOTHOWeHYIR MemAY <n 8 > 
Y1 <n > npY! 3HeprYIYI 6,2 r3B Y1 paBHO <n > ~1,98±0,12, AnR nYIBHeBbiX 

~ s 
4aCTYI~ <nNN > /DNN Hai:iAeHO Yl3 3aBYICYIMOCTYI 1 , npeACTaeneH-
HOI:i Ha PYIC.2, npYI <ns>=1,98 C OTHOCYITenbHOI:i OWYI6KOI:i, paBHOI:i 
OWYI6Ke B onpeAeJleHYIYI <nch >/ Dch Yl3 pa60Tbi / S ~ 3aBYICYIMOCTb 

1 /pY~c.2/ nony4eHa Yl3 aaBYICYIMOCTYI Dch = /0,58+0,01/ <n >-
/ 5/ - ch - /0,562:_0,01/ c aaMeHoi:i <nch >=<n 8 > + 0,5. 

CpeAHYie Yl cpeAHeKBaApaTYI4Hble 3Ha4eHYIR 4Yicna npoeaaYIMO
Aei:icTeoeaewl-1x HYKnOHOB RApa-cHaPRAa ;A 1 1-1 ~ 6bi11YI onpe
AeneHbl Ha OCHOBe HaWYIX AaHHbiX 0 AOile B3aYIMOAei:1CTBYii:1 C onpe
AeJleHHbiMYI BeJ1Y14YIHaMYI Z ; 0 AOile npOTOHOB, Aei:iTpOHOB, TPYITYIR 
B OAH03apR~HbiX <f>parMeHTaX Yl 0 AOile 3He , 4He B ABYX3aPRAHbiX 
<f>parMeHTax 31 • AnR co6biTYii:1 c ZxO npeAnonaranocb, 4TO AOI1R 
C06biTYii:1 CO CTpYinnYIHrOM Hei:iTpOHa pasHa AOile C06b1TYII:i CO CTpYin
nY!HrOM npoToHa. B Ta6n.2 npY~BeAeHbl nony4eHHble 3Ha~eHYIR ~A 1 
Yl ~ AI1R eaaY!MOAei:icTBYII:i c paaHbiMYI 3Ha4eHYIRMYI Z. 

PeaynbTaTbl pac4eTa npY~BeAeHbl Ha pY~c.2 e BI-1Ae aawTpY!xo
eaHHoi:i nOilOCbl, Y4YITb1Ba~~ei:1 OWYI6KYI B--;;npeAeJleHYIYI <n 8 > pp 

Ta6nY~~a 2 

TY!n eaaYIMOAei:icTBYIR z vAl 'o/. 1 

dEm 1 
0 1,7±0,4 3 '2±1 '2 I Em 
2 0 ,6±0' 1 o,6±o, 1 

a H,C,O 1 2,4±0,4 6,t±1,2 
Br,Ag 0 3,7±0,4 13' 7 ±1 ,5 
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< ns>A 1A 2 , (Ds
2

/< ns5)pp , vA 1 , VA2t . H3 cpaeHeHI1R 
3TI1X pe3ynbTaTOB C 3KCnepi1MeHTanbHOH 3aBI1CI1MOCTb~ B11AHO, 4TO 
pac4eTHaR 3aBI1CI1MOCTb xopowo nepeAaeT XOA 113MeHeHI1R nocneAHeH. 

TaKI1M o6pa3oM, Ha6n~AeHH~e 3aB11CI1MOCTI1 He npoTI1Bope4aT 
paCCMOTpeHI1~ CTOnKHOBeHI1H RAep C RAPaMI1 KaK cynepn0311~1111 

CTOnKHOBeHI1H HYKnOHOB OAHOro RApa C HYKnOHaMI1 APYroro. 
B 3aKn~4eHI1e aeTop 6naroAaPI1T K.A.ToncToea 11 C.A.Xopo3oea 

3a PRA KPI1TI14eCK11X 3aMe4aHI1H, CAenaHHbiX np11 o6CY>KAeHI111 AaH
HOH pa6oTbl. 

JlHTEPATYPA 

1. CoTPYAH114eCTBo Bapwaea-Ay6Ha-raT411Ha-Kowl1~e-JleHI1HrpaA

-MocKea-TawKeHT. OH~H, P1-8313, Ay6Ha, 1974. 
2. CoTPYAH114eCTBO Bapwaea-Ay6Ha-Kow11~e-JleHI1HrpaA-MocKea-

TawKeHT-YnaH-6aTop. OH~H, P1-9364, Ay6Ha, 1974. 
3. Shabratova G.S., et al. Acta Phys.Slov. 1978, 28, p.132. 
4. ToncTOB K.A. OH~H, P1-9286, Ay6Ha, 1975. 
5. E. de Wolf,J.J.Dumont,F.Verbeure.Nucl.Phys.,1975,B87,p . 325. 
6. Dar A., lnv. Talk at the Topical Meeting on Nucl.Produc

tion at Very High Energies Trieste, 1976. 
7. Winzeler H. Nucl.Phys., 1965,69, p.661. 

8 

PyKon11cb nocTyn11na e 113AaTenbCK11H OTAen 
23 OKTR6pR 1979 rOAa. 


