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I n t roduction 

Last ye a rs great e xperI me n t a l e f f o r t s h ave res u lted In a l a r g e 

a mount o f inf ormati on a b o u t in e l a s t i c nuc leu s -nuc leus I nter a c t i o n s . 

I n p arti cul ar, t he main char a c t e r i s t ics of the pro c e s s e s a t l ow , 

me d i u m and h igh e ne r g Ies We r e determI n e d . l o r I n t erp r e t i n g these 

d a t a and d e f e r mi n l n g t h e p r oml s ,ng I n ves tI g a tI on d , r e ct , o n s it ' s 

nec e s s ary t o d e ve lop t he e XI s t I n g theoretical a p proac h e s a n d work 

ou t n e w ones. One of the i mp or t a n t prob I e m on th , s wa y " .; tell 

e l aborate a un 'fied th e o r e t i c a l scheme , n th e who l e .n t e r v a l of th 

a cce l e ra t I ng ene r gy . 

I t i s clea r th a t t h I S s c h e me h a v e to e xp lIc It l y all o w f o r the 

qua r k struc t u r e of h a d r o n s f or d de s c r, p t l o n of h a r d a n d s e m, h a r d 

QeD - p r o c e s s e s at hi g h e n e r g, es a nd t a ke , n t o account the r e s t r ' c t e d 

p h a se s p ace ef f e cts a t me d i um ene r gI e s . I t i s a l so o b VI OUS t h a t i t 

must t r e a t bo t h q u a r k h a d r o n l sati o n pro c ess e s a n d n o n o bs e rva b i l , t y 

of th e co lor cha r ges , , . e .• to be b a s e d on a n y s o l u t I o n o f t h e 

c onf' n e me n t pro b l e m. S , nc e th I s p r o b l e m h a s n ot been s o l v ed i n QCD at 

pr e s en t , o ne s h OUl d u se v a r I OU S p h e rlome no l o g ica l and 

s e m,phen omeno l og lc a l a p p r o a che s . Let us cons I d e r th e b e s t known 

appro a c h e s from the po, n t of v,ew of t hese r e qu, remen ts. 

As i s known , to 1nterpret e e x pe r , men t a l data on inelas ti c 

n uc leus - n u c l e u s intera ct, o n s a t low an d me d I u m ener g y , a casca d e 

e vapor a tlon mod e l [ll. b a s ed o n t he macros c o pIC t r e atme nt o f purely 

q u a n t u m me c h a ni c a l p h en ome na , in p artIcular, on t he represe n tatIon 

of th e to ta l l n t e r a c t i o n as t h e lncoh eren t s et of e l e me ntary l ocal 

hadro n-nuc l eon Interac t l o n s , is Th e b a s i c 

~ .'
 

s u c c es s f ul ly use d . 



-f a ,-ruy ofassumptlons of th i s mo d el are v l o lated wlth lnrr.· .. ~oI f H I 

I n n q l t u d lnalcolliding nuc lel due t o i n c r ease of c hara c Lwr • • L ,c 

di stances a nd coherence degree of t.h 1" '(1( ' ! !i "oJ- rtu~re f or 'e 

e x t end ing the model to t he h i gh energ ~l " "' <)' UII r ,o" 'll r ,'· In troducing 

, li t III .,ollt. Lhpuretl Cil)s o me ' mo r e new assump t l ons , often H I t.t rru r t, 

(see [ 2]) . De slde s, ( h~,:.l '''lptl (J'' li t I.h l l pr-nl. l··.... " II!I. d t. subst anti a t i on 

JlIl"lul·.. , a hadroni c level a l o n e, a s I S Inl u.: r n n t. t. 1 1 tl , " 
r equires the informa t i on ab out both k I H ' ...... . Ull t unl'III IWI I IH 'CJI" " t. , .... . u t 

pa r t i c les. Th e l a s t cl r c u mstanL t l nUll llt .l' . ' t ,11 1 u l u ., . t 1 11" "' t h e 

mod e ls based on rad ic a l ly d i f f " n ;,n t " IJ ~' ~I · ·" ' IC '" 

At pre sent the LUND-mod~ l l. :!' ) III III ,I" 1111 ,,' p .. ' t.O Il mode l 

The 

huw...", .·,' li t! t ,ll a l l u r I n g 

<DPM) [ 4 ] ( see f o r r e-fs. [ 5 ] ) a rft' t. 1l"'! lnCl ....L 1' 111'"1 " . lIf ll ll l ~ J t.h wm. 

popUlarity of t h e LUND- mod e l , 

,. t. h ••, 11 ' . 11 I"• • , . u ll cJlilme n t a l i t y simplicity o f its baslc prlnc i pl 

and to wide acc:essi b i li t y o f its. p r·n l) r~ .m 1 111 11 " .""",,1,4,t Ill" "' 5 wel l as 

f ' " .t1J III..u ,t ,,.t I I II ' c h e me ofto	 suc c e ssfu l a p p licati o n o f lts t .r " l n l.l .
hadron izat ion f or des c r Ib i n g e e a n f \l l " I •• t.'tl"
 

II ~lIu LUND- mo d e l.
Th e dua l pa r t o n mo del compa r e s f u vou rl\bl y 

, ' U I nd can be F irst " i t i s b ase d on ide a s of II Nf a:< pall "lC llI lit
 

connected i n pr i n ci ple wlth t h e QCD p e rt 1.I, 1J
II11 thu s , one 

c r o s s Ican describe the ef f e cts o f t he QCD growth n l I,., ·... I .,." ' ''' f 
IIHlllnemen tmomenta a t high e nerg y . Seco n dl y , pro h l e m III '11 

mechanism and t h e hadron structure is not 0:.0 n llll It I til ' " DPM, 

being "hidden" i n t o t he c o n c e p t of "co n.l lt.lI.. ,, 1 qua,l. ,md 

IOtu101treatment of low mass string. Th .. further d e v .. l np,nulI l , III I I , 

towilrd the high energies i s likely to follow the wa y a t f 1 1 1 11'11 u p 

the concept of "constituent quark" by the QeD c ontent .",11 1. 11.... ...1 

the low energies the low mass strings behaviour will b e sp.. " , ' , ,,d. 

1I0wever, owing to the fact that the c h a r act e ri s t ics o f th ·· 

processes at non high energies are def ined by p hase s pac u 

constraints rather than by fine structure o f ••t rix e lements , one 

can hope that taking into account only energy-momentum conservation 

2 

law within t h e framework of DPM wi l l perml t t o s a t i sf ac tor y 

describe experimental data a t med ium e n e r g ies . Th , S que stl on l S 

partially so lved by our " p u t t i n g - o n t o - mass - s he l l" a lgo r i t h m [ 7] 

that can take account of DPM r estri ctions. It a l l o ws e s s e n t i a l 

(to	 2 - 3 GeVI decrease ln the DPM applicabllity threshold. 

It	 should be noted t ha t DPM o f hadron-nucleus and 

nucleus-nucleus processes is gene t ica l ly c o n n e c t e d with the Regge 

interpretation of th.. Gl a uber a pproximation and 

Abramovski -Gribov-I(anchel i cuttino rul e s ( AGKI [Bl. Correction of 

the latter for fini te energy al l o ws , as wi l l b e shown b elow, to 

describe sati sfactorily t h e mai n c h aracterist l c s of inelastic 

nucleus -nuc leus interaction s at med i u m ene rgy. Thus , l n th e pre s ent 

pap e r a p r o b l e m o f e xtending the dual par t o n model to the medl um 

e n e r g y r e glon i s sol v e d . A more c o mp l lc a te p r obl e m o f pxtend lg t he 

mod e l t o v ery high energ y r eg l o n lS be I ng s o l ve d . The pl a n o f t h e 

pap e r I S as fo l l o ws . I n s e c t ion 1 we gi v e t he ma i n as s u mp L l ru t"i 

o f	 Dr'M a n d c on S l d .. r- a c o r r e c t i o n pro c edure f o r the number of 

i ne l as t i c i n t e r a c t i o n s . I n s ect i on 2 a n i mporta n t d i st I n c t 1v e 

f eatu r e o f our program i mpl ementati on o f DrM - tak i n g in t o account 

d if f r a c t ion p roc e s s e s to t h e low mass s t a te s - i s dl s cuss e d . Th e 

sl mulat ion a lgor i thm of nuc l e us - nuc l e u s ine l asti c inte ract i ons is 

brlef l y d e s c r i b e d l n s e ct ion J . The 1 a s t s ec t i on c on t a l n s the 

S I mul a t i on res u l t s an d t he i r d Isc u ss i on . 

1.	 The Main As sump tion s of DPM and the Co r r e c t ion Pr oc e dure 

f o r the Numb e r o f Inelas t ic Int r anuclear Collisions 

Bri e fly th e ma l n assu mp t I o n s o f DPM [4 ] a r e reduc e d to t h e 

fo l lowl ng : 

il Durl ng t he proce ss of an inel a stl c hadron -nu cleus (h Al c o l l i si o n 

an lnc l d ent hadron l S div ided int o a d e f i n l t e n umbe r o f S Ub s ys t e ms 

e qual t o t he number o f n uclear nucl eons wi th Whi Ch an I n t e r a c t ion 

took p l ace. Each subsys t em repre s en t s a va lenc e q u a r k val e nc e 

3 



d iquark ( val~nce a nt i q uark 1n the case of In cl d a:nt~ nu:n l,o n ) p a r r- or a 

quar k-ant i quark pai r . Nuclear nucl eon 5~ t a k lf1 g ~.r·t ~ tn co l l lS lOfl , 

are r epresen t e d only in t he valence qU Ar k - v . tl lln L lI c11qu .rk state . 

Di s t r i bu tion o ver the number of a ubli luI L."m or ttl n umber of 

t ouche d ( " wo u n d e d " ) n u c 1eons i s 91 v en ti ll "'11" 0 1 ,Hl llll'r· e)( p re5:i~ l on 

,I _

plJ C-.J t f f j>} I i - fill t/ -l}
1/ rpm' d

2

t [ e-	 , ( I) 
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c- prDd 2
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where	 A is the mass number o f LII t.. l lr'o r· ' IHIt l ..u o is the 

i n e l asti c hadron-'nuc 1e on c ross ~t? C: t.1 ur I . Lh o n e p a r tic le"1\ 

n ucl e us dens i ty . 

I n the case of nuc leus-nuc l eu s en,,) 1:0 1 1 • • 11111 v e r y .... o unded .. 

nucleon o f both the pro jectile nu cl ull n rl t .h t.d r g p t nuc l e u s is 

divided i n to the subsystems. For any '"IIV. " .. .. " " n.1"'1 nuc l e on , for 

example, o f t he p roj e ctile nuc l e us, ti, . nll mlw r· CO , I.h.. s u b s y s t e ms i s 

equa l to the n umber o f nuc l eon of t h .. t,., r '.l. · t, "'" IJ . w t th wh ich it 

has interacted . The d istribut i on o v e r" ti, . ....h Lt,,,, "limbers can 

also be obtained .. i t hi n the frame..ork of l hl I d u h .. r .ap pr o a c h 

(see [11]). 

ii) Between t he s u b s y s t e ms of various h 4drOfl lJCU .. t.r l l' a r e 

formed , prOducing new hadrons. I n Fl g . l , f o r )(amp l p o ., \f,l bl e 

string ~ormation sch e mes in barion-barion inte r a c t i o n . ArQ Qtv.n . 

iii) The s t ri ngs independently f r a g me n t a t e s i mi l .. r·l y Lo Lh t." 1 lUI 

formed i n e+. - a nni h i l at i o n processes at no t very hi gh e nergl e . · 

According to the model , the s t r i n g format i o n s cheme i n hadron -

n ucleus coll isi o n s is g iven in Fig.2 . It is cl ear t hat i t cannot 

be realized on a heavy nucleus at moderate ene-g ies . Indeed , 
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Fig .2 . String formation scheme i n hadron-nucleus interactIons. 

minima l energy of a str ing in the target nucleu s res t frame is of 

the order o f 1 GeV. Th e r e f o r e , a n interaction of the h a d ron, o f 

e n e rgy EO' with a hundred nuclear nucl eons , possi b le accord i n g to 

the distribution (1) at a sufficiently heavy targe t n uc l e u s is 

i~po ss ible at EO < 2 00 Ge V. These interactions b eeng c o mpl e t e l y 

forb idden, the Glauber expressions would be di stort e d and, 

therefore, Regge interpretation of Glauber approximation woul d be 

v i o l a t e d . In this situation it is nec e s s a r y to change string 

formation scheme by inclUding the elements like those in Fi gs. 

Ib-lc . I~ corre sponds to tak ing into account t he domi nance of the 
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n on vacuum changes i n t he t - channe l In el a st l c u t ter l ng at 

mo de r a t .. e ner g ies . Ho.. .. ve r , I f "0' u s e t he e xp ll'r lmentally defined 

c h ara c ter i st i c s of n uc l e o n-nuc l e o n c olli s lon ~ I n ca l c u l a t i o n of the 

Gl a u b .. r e xp r e s s i o n s , "0' .. i l l effecti v el y t ak e Into acc ount s uch 

c h a n g .. s . Th e re f o r e , the numbe r o f I n t r a n uc l e a r interactions can 

o n l y be restri cted at the stage o f apply ing AGK cutt ing ru les [B] 

to the el a s t i c scatter ing a mplltUd We s u p p o s e the most c onsi s t e nt 

.. a y t o rea l i z e that i s t o fo lio.. t h .. s p i r i t o f the add iti've quark 

mod el [ 12 ], a c c o r d i n g to .. hl ch at n • 

J 

PlJ C L 
1.. 
p, ,,d fd 2{ (:l - exf f e .If ·T({1)V. 

N5	 li"nA 
(2) 

N'~ - J c	 jJ . T( i ij .eajJ [ 
#5 

He r .. N ::: ( [0 / 2 Ge V) I S t h .. maxImum numbpr of hadro n quark
S 

s u bs y s t e ms whi ch c a n man if e st t h e ms e l ve s a t a Qlven e nergy Eo. 

No t .. , t ha t th iS c o r r ect i on allo.. s th e ~ truc tur e o f the Gl a ub e r 

e xpr e s sI ons to b e r e tained, bec a u s e t tl C dl ~ trlbu tl0n ( 2) results 

from (1 ) If the fi r st In t era c t i o n of posslbl ~ tho s e v d i cta t ed b y 

( I) al .. ay s ta ke s p lace , t h e s e con d on0'0 occurs .. I th the probabi l ity 

(NS-l ) / NS' t he t hird on e oc cu r s .. ith the prob a bili ty ( N -2) IN if 
s s 

t he s econd on e h a s o c cur e d, o t herwi s e Its prob a bili ty I S (Ns - l l/N ' 
s 

etc.2~ i.e., t tle c r-obab r r i t u o f th e i - t h pOSSIbl e I nte r act i on I S 

(NS- NR'/NS ' wh er .. NR i s t he n umber of the In t erac tI ons occured . 

I n th .. c ase of nuc l .. u s - n uc leus c oll Is i o n s the p r o babili t y of the 

I - t h nucleo n of t h e p r Oj e c til e nuc leus interacting WI t h t he j -th 

o .	 .
Var i o u s s e q u e n c e s of t h e I nter act ion s a r e assume d to be equally 

poss i bl e . 

2) This a l g o r l t h m i s a modification of t h e "maximum- cres s-se c ti o n " 

method LI 4.1. 

nucl e o n of the t arget nucleus should be d"f l " . d as 

(N - NL . I (N -N_ .I/N2 , .. her e NL . and NL . are numbers s im ilar t o NL 
s ' R I s 'RJ S 'Rl ' R J ' R 

f or the i -th a nd j-th nucleons . 

Let us note t he ob v i ous consequence of t he suggested correcti on 

procedure of the asy mp t otic AGK rules:
 

i l Du e to s u ppre ss ing the n u mber of sea subsystems t he b e h a Vi o u r o f
 

the energy depe ndence o f the strange parti cle y i e ld in h A and AA
 

i n t e r a c t i ons i n t he me dium energy r e gi o n has t o d if f er f rom the
 

s imilar one in op int eracti o n ;
 

i iI At a fix e d i nteraction energy t he inclusive cross- section of
 

s t r a n g e particl e production must be proportional t o Al on l i ght
 

2 / 3 
nuclei and to A on heavy ones . 

i i i ) Because of dominati ng process e s of Fig . Id· al:. low energy (duO! 

n u mberto	 Regge phenomenologyl a nd o.. ing to t h e c o r r ec t i o n of t he 

of	 Interact i ons the i n elas t i c nuclei c oll isions l ook like a s e t o f 

i nde pe n d e n t nucleon-nucl eon i n t e r a c t i o n s . 

Th e	 last conclus ion I S cor r e c t if d iff rac t i o n dI SSOCI ., I:.IOIl 

processes are neg lected , tho ug h t he y can b e t a ke n into ac c oun t In 

DPM. 

2.	 Description of the Diffraction Dissociat i on to the Low Mas s 

3tate 

Ac c ord ing to the Dorn a ppr o x i ma t i o n of QeD, the diffraction 

dissociation (DO) p r ocesse s t o the low ma s s sta t e s are describe d by 

the diagram set o f F i Q. 3, .. he r e g l u o ns are represente d by wavy 

line s and quark s and a n t . quark s (d l quar ks) b y straight ones. USing 

the tec hniqu .. of t h e papers [ 15 ] one can g e t the amp l i t u d e o f the 

process and determine all c h a r a c t e r i s t i CS of DO. However , the use 

o f t h i s approach for hadron - nucleus a nd nuc leus-nucleus 

I nterac t i ons 15 r a t h er c o mp l i c a t e d . Theref ore l et us r estr ic t 

ourselve s by the diagram o f Fi g. 3 d a l o n e , interpreting it as a 

p r o c e s s o f mac r o s copi c sc a t t e r ing of the conserv i ng h adr o n o n q u ar k 
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s t a t e s wi t hi n the Qe D Bor n a pp r oximation. Fi g .4. Chara c t e r i s t i c s o f t he reactI on p + p + p + X at 205 GaV/ c : 

a l Dist rI bution over the mass of the produced system X.
 
constituents o f the d i ssoc i a ting ha dron . Using t he "p u t ting- onto

b ) Distr i but ion over the charged particle multip licity In
 
mass-shell " procedure ( 7 ) and ass u mi n g that the d i stributi on o ver
 

the sys t e m Xat various values of M; (shown in the Figure ).
 
transverse transfer at every scatteri ng act IS g i ve n by the 2


c l Dist r i bu t i o n OVlPr M at variOUS multiplicities
 of 
X

f unction e xp (- Bq2 ) (B =20 (GeV/c)-2)3) a nd the quark distribution 
secondary charg e d particles in the reaction. The curves are 

over the fraction of the longitudina l momen t u m x is given by the 
o ur cal culatI ons , points are the experimental histograms 

expressi on 
from the paper [17,18) . 

1( x ) /"V 
{ ( 1. - X) ! (3),VX ' 

whe re b : - 0.5 f or mesons a nd 2 - 2.5 for barions, we have a 
In Fig. 4 the results of theoretical calculation (curves) 

possibility of exclusive description of DO processes4~ 
together with the e x pe r i me n t a l data [17,18) are given. As is seen, 

3) I t is determined on the basis of calculation in the Born the agreement is quite satisfactory. 
approximation by using all graphs of fig.). andGeneralization of the algorithm suggested is quite obvious 

~ De s c ri p t i o n o f the DO processes t o t he hi gh mas. states was 
is demon.trated in Fig. 5. 

c onsi de r e d i n 16 1 
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Fig. 5 .	 Strlng f o r mat i o n scheme in ha d " o n-nuc leu s inter act I ons with
 

a l l o wa nce f or the d i f f rac t i o n d i s s oci a tion p r oces ses .
 

J 
Note that the tak ing i n t o accou n t of DD process es allows a better 

des crlption level of t h e da t a at h i gh energ ies (s e e (1 9)) . 

J.	 Simulation St eps of I nel a s t i c Nucleus-Nucleus Interactions
 

a t Medium Energi es
 

The simulat ion of i n e las tIC nucleus-nucl eus i n t era cti o n s 

includes t he fo l lowlng s t e ps : 

i) Dete r mi n a t i o n of the inter a c tion conf iguration of t h e nuclear 

n ucl eon s a c c o r d i n g t o the Gl a ub e r e xp r e s s ions uS l ng the method [ 13 ] . 

11) De ter mi nat i o n of t he type of each e lementary interacti on 

(dif f r a ctl o n a l or nond i f fract i onal) according to the e x,st,ng c ros s 

sec t l o n	 est i mation. 

ii i ) Corr ect ion of the n umbe r of nondiffractiona l i n t e r acti on s . 

iv) Determination of t he kinematic ch a racteristi c of quar ks and 

a n t i q ua r ks (d iquarks ) ( Di s t ri bu t i o n o f t he valence quark s over t he 

v a lue of x wa s taken in the form (3). Fo r s ea quarks the 

di s tr1b u t i o n I/ x wa s u s ed. The transve rse momentum of the q u a r ks 

wa s samp l e d f r o m the e xp( -Bq) d1 s t r i b u t i on, B ~ 6 (Ge V/ c ) - I ) . The 

sum o f t he t r a nsve r s e q ua r k momenta was a s c r I b ed with th e mlnus 

si g n t o t he nucleon diquark . We deal with the fraction of the 

long i t ud i na l momentum 1n a s i mi l a r way. At given va l u e s of x . and 
1 

q i t he "pu t t i ng - onto-mass -shell " [7 ) p r o c e d u r e was used provide d 

t h e mass e s o f quarks and d l qua r ks are zero. 

v) Determ i nation of k1nemat ic c h a r a c t e r i s t i c s of the strIng s an d 

thei r fragmentation . r o r t he latter purpo s e we used a code DAMJ CT 

( 20), mod i fi ed by us. 

vi ) Simul at ion o f t he dec ays with the help of t he c od e DECAY [ 21 ] . 

4.	 The Results of Simula t i on and Thei r Discussion 

As is known,the exp erimental investigation of nucleus -nucleus 

i n t e r a c t i o ns by us ing the sta ndard bubb le and s treamer chamber 

methods are more compl i c a t e d t h an the sI mil ar i nve s t i g a t i o n s of 

hadron-hadron and hadron-nucleus col li sions, because of both the 

large reac t ion c r oss sect ions and t he large mult iplicity of 

produced particl es c o l l i ma t e d i n the narrow angl e interval already 

at c omparatively small e ner g i es . Th is hampers i de n ti f i c a t i o n and 

separat ion of the part ic les . Ne ga t i ve ly c h a r ge d particles are 

detected r eliably e noug h . Ther efore l et us t u r n t o a desc r l p t l o n o f 

t h e i r c h a r a c ter ist i c s . 

Note t hat the v a l u e s of c r o s s sec t ion fo r r e ac t i o n with 

product i on o f negati v e l y charged pa rti cles whic h are often 

pres ente d in e xper lmen ta l pap e rs, do not allow one to judge abou t 

the total cross s e ct i o n v al u e , f o r there a r e proc e s s es wi th 

pr oduct i on of neutral part i cl e an d pr oc esses not ac

companied by creation of new particl es (elast i c s cat t er i ng , 

d i s s o c i a t i o n o f o ne o r both nucl e i, e t c . ) . Se p a r a t I o n of el a s t i c 

a n d quas i .. l ast i c s c a t t e r l ng enta i l s definite ex pe r Imenta l 

d i f f i c u l t ies . The r e for e a d i r e c t t e s t o f the Glauber the o r y of 

mu l t i pl e sca tter1ng predlc t i ons , on whi c h DPM 1S bas e d , seems 

lmp oss ib l e when usi ng bu bb l e a nd stre a me r chambers . On e c a n 

suppo s e that t he main diff e renc e betwee n the theory p r e d icti o n s and 

experime nta l data consists both i n general nor mal i z at i o n a n d i n 

est imati on o f the fra cti o n o f events not a c c o mp a n i ed by prod uction 

o f neg a tivel y c h a r ge d pa rt i c l e s . Fi g s . 6, 7 pre s e n t the ca l c u lated 

d istri bu ti o n s over t h e mul t i p l i c ity of n e g a t i ve l y charged particles 

10 
11 
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multipl icity i n hadron- nucleus Interaction s . The p Oints a re 

the data [22], histograms are o u r calculat ions. 

in nuc l eus-nucleus interactions n ormalized to cross sections of 

inelastic collisions c a l c u l a t e d using parameters determined at 

interpretation of high energy data [19].Qn the who le,as is seen trow 

F igs. b,7, agreement between t he theory and the e xperiment is quite 

satisfactory. The most essential differences, a s one should e x pe c t , 

a r e observed at low mul t i p l i c i t i e s .
 

Computing the Glauber cross sections of i ne l a s t i c processes, we
 

o n the charActeristics of

u s e d the compilation data [ 2 4 ] 

12 

nucl e o n- n uc l e o n i nter a c t i o n s such a s t he to t al r n '''' I t. 1 1 " 1 ~ .. ti lt ' 

slope of the elast ic scatteri ng di f f e rential e r n C "I Of) . 11111 t h .. 

r a tio of r eal t o imagi n ary part of the scatter . " .""p l l Ltul .. ..d . : L"'O 

transfer. The cross s e c t i o n of s ingl e diffracti o n t o t.h . luw m " l ~ 

state s was con s i de red as a f i t t i ng parameter and Wd I t10' .1'11 tlJ l i P 

0 , 5 and 10 mb , Th e ave r a g e mUltip l ic i t y o f the p .w!.. cl, ppfl .,rl :!'d 

t o be less s e ns i t i ve to this paramete r . To r e p r o du c v 1.1'1' IlIlJml ~llt I lin 

charac t e rist ics of neg a t i ve l y c harged p a r t icles we c ho • • th e v.s l u .. 

5 mb . 

;He .. ~'C 

; He " ,':N. 

:He+ glfe 

: If." ::u. 

:H. + ':Ipt 

~C f :.'C 

~'c • ,1;tIr 

~'c .. ::s. 

o 2. If 6 8 o 2 'I 6 8 10 n-	 n-\ 
Fig.7.	 Distribut ion o ve r the negativel y charged particle 

multi pli c ity in nucl eus-nucleus interactions at the 

i nci dent n uc l e u s mome n tum equal to 4 .5 GeV/c per nucleon. 

The h i stograms are our calculati ons, the points are the 

experimental data [23 ] . 
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nucleus. Note that the presence of t h ese roescatt erlng 'h it" 1I0tTable 1. 

d ve r a g e mu ltiplicity of rr- -mesons In hadron-nucleu s Th e contradict the Regge i nte r p r e t a t i o n of the Gl aub ur .prH~n )C I In .l t I o n , 

Interactions ( t h e e xperimental data are f rom the p a per ( 2 2 l ) 
in c o n t r a s t to the rescatteri n g of the produc ed p ar t. .. . 1){ 1I .' t:d l1 

I I I I I 
p (Gev l c)

Inc 

e x p 
p C 

t h 

e xp 
pTa 

th 

4. 2 

0.33:10.02 

0. 2 2 

0.45:10. 0 2 

0.32 

9 .95 .4 
s u p p o s e the contribution of such rescatterlngs o n II Qht. l 'llrl Nl to 

0. 9 310.040.52:10.03 
be small. However, the experimental da. ta and thp (".ll c ui ll t ed 

0 . 6 7 0.36 distribu tions presented in Fig 9 do not allow thl t .~ t .. m"n t t o b 

0.6510.03 1.1710. 04 
checked because of systematic d i s c rep a n c y in normali zation. 

0.45 1. 0 5 
an: 
dp 

8 

d n: 
dBeTa 1+[ eTa 

2. 

momentum 

IT -mesons nucleu s -nucleus 

e q ua l to 4 .2 oA Ge V/c 

I n 

6f~ ~ 
tram the 

(1 

are paper [ 2 5l ) 

c !:,\.. 1. 02:10.03 1 . 5010.05 

2 ~ - '---t -l .-,..,. 

Ta b l e 

The average multipli city of 

Interactions at t h e Incident nuc l e u s 

( t h e e xperimental data 

AT 
Ap t d 

e :<p I 0. 6 0 10 . 0 3 
C 

t h I U.44 

T.1 

e ,= p 

th 

,I 

I 

0. 86:10.03 

0.81 

0. 6 3 

1. 42:10 .06 

1.50 

1.00 

3 .20 10. 10 

3. 0 

o , J 
p, G,V/c 

d n: cg,
e Ta r e r mi mo tion of nuclear nucleons wasn 't allowed f o r . We also dyd Pr 

16 uneglected the c a s c a d i n g of the secondary particles a n d pos sible 

e lastic rescatterlngs of nucleons up to Inelasti c interaction. 
tl/1 

ITables 1, 2 show the ex pe r i me n t a l and c a l c u l a t e d data of the I 

a ver a g e mu l t i p l i c i t y of rr -mesons, produced i n nucleus -nucleus 0.8 8 f 
1r\ 

Intera c t i o n s . Noteworthy IS the f act that agreement between the 

l . O. ~ 

theonJ and the e :< per lment IS essentially better for heavy nucl ei 
'""'I.,

To search for the reason for thi s '~" ' . H~t h a n for the light ones. 
o 0.5 1 0 1.5 

As seen Pr . c"V/cdi screpancy let u s turn t o the momentum characteristics . 
F l g . 8, Va r i o u s c harac t er i s ti c s o f there

from t he Fig. 8, In the e :<perlmental events on heavy nuclei 
12_ 181 

) 0 6 0 go /1 0 /50
 
f)0
 

./ ct; 
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rr - me s o n s produ c e d in the 

ln t eractl o n s of ~ + 73Ta at the I nCi den t c a r bo n nucleusIS an a dmi x t u re of rr - me s o n s with small mo menta and large angles of 

mome n t u m equ a l to 4 .2 GeV/c per nuc l e o n . The pOi n t s a r e These n - me s o n s are
flight, which IS not described by the model. 

t he e xp e ri me n t al data ( 26J , t h e h i stog r a ms are our mo s t likely to result from nucleon r escattering in the reSidual 

ca l cu l at ion s 
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Fl g .9.	 Momentu m d i s tr i b u t i o n s of IT -mesons In n u c leus - nucleus 

int e r a c t i o n s at the Inc i d e nt nuc l eus momentu m equa l to 4. 2 

Ge V/ c per n u c l e on •• are the e xpe r i me n t al data ( 26] , 

.. are our cal c u lat i ons • 

Treati n g the events f r o m t he p r op a ne b u b b l e chambe r , the 

experl me n t ato r s s e p a r a t e t h e m Into i nte r a c ti o n s with pro t o n s a nd 

Wi th c a r bon n u c le i . I n doing s o , quasi f r ee I nteractions are of t en 

put in~o the fi r s t c lass o f e ve n ts, which may be the reason for the 

discrepa nc y b e t we e n t he t he o r y a nd e xperiment. in the 

charact.eri s ti c s d i s c us s e d . 

The general	 n o r ma l i zati on apart., let us emp hasize si mil arity of 

t.he e xpe r i me n t. a l a n d t.he ore t i c a l dist r ibutions in Fi gs 8,9. Th e 

s a me resul t s from t.h e d a t a in Tables 3,4. 

16 

Tabl e 3. 

The avera ge c h a r acte r i sti c s o f n--me sons p roduced 1 n 1 ntr.r ' ..-l l.ll (H' ~" 

of n ucle1 Wi t h momentum 4 .2 · A Be V/ c with carbon nllcl .. . 

(the e~ p er l me n t a l data are from t he p a pe r [ 2 / 1) 

Tabl e 4 .
 
The a ver age c haracte r i s t i cs o f rr- - mesans produ ced In In teractl lJII ~
 

o f nuc l e i Wi t h momentum 4 . 2'A GeV /c With tan t a l nuclei
 

(the ex p e r i me n t a l data are fro m the pape r ( 26 J )
 

< 0 ·> <P T> "-PLa b> <" U.' 1 
ex p · 10. 46 * 0.01 0.9'1 ~ 0.0210.24 :t 0 . 0 1 0 . 7U t	 u.u ir,,· t h o I	 0 . 43 1. 0 3 0.22 0. 76 

eXP . 10 . 5 o * 0 .02 1 0.91 ~ 0.02 10.26 * 0 .01 0 .76 * 0.02 

t ho 
lXTa 

0.47 1.02 0 . 23 0 . 8 0 

ex p · 10 .48 * 0 .01 1 0. 9 0 * 0 .01 10.24 ~ 0 . 03 0. 79 * 0 . 01 

t h o 
CTa 

0 .51 0. 9 6 0 . 2 3 0 . 8 8 

On the whole, one c a n conclude that the pres e nte d 

generalisation of DPM. showing itself to adv antag e whe n 

interpretat ing h igh energy data, allows one to descri b e the 

cha racterictics o f inelast.ic n uc l e us-n ucl e u s i n t e r a c t. i o n s at med i um 

energy	 (with a n a c curacy t o absolute normalizat.ion) . One can h op e 

17 

<0 ·"<' PLa b > <' P l> 

r	
vu > -I 

ex po 49.40 . 5 3 * 0 .03 O. 255 :tO. OU8 u.:I~)~--1* 1. 7p c 
t h o 0.48 4 7 .0 0. 215 lJ . ' I:>' -I 
exp o 0. 58 *	 0 .03 44 .2 * 1. 0 O. 2 5 6 :tO. 0 0 5 1. UU 111.1) /d C 
th o 0 . 5 4 45.8 0. 2 2 7 I .UlJ 

exp o 0 . 6 3 *	 0.03 43.2 0.255:tO .006* 1. 1 I.U4fl.J.I.UaJ: 
tho 0 . 5 6 41. 1 0 . 222 I . U Il 

ex p o 0 . 6 2 * 0.03 40.0 * 0. 7 0. 2 50 :1£1 .004 1. I ti l. U:'CC 
th o 0. 6 0 40.8 0 . 230 1. 11 
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Des cr i p t ion of I ne l a s t i c Nucleus - Nucleus 
In t e r ac t i on s at Med i um Energies Using 
Dua l Pa rton Model 

It is shown t ha t the dual pa r t on model, tak ing into 
accoun t the pr oce s s e s of di f f r a c tion d i s so c ia t i on t o the 
low-ma s s ·s t a t e s and fini t e ener gy co r r ections to the 
asymp t ot ic Abramov sk i - Gr i bov - Kanch e l i cut ting rul e s, 
al l ows sa t i s f ac t or y de script i on of existing expe r i men t a l 
data on hadron- nuc l eu s and nucleus - nuc l eus int era c t i ons 
at medi um en er gy . 
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