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I. INTRODUCTI ON 

An i ncompr e hens i o n o f the ha d r o n-nuc l e u s collisi o n processes, 
inher en t in phy s ic s during t e n s yea rs , ca n be measured by t hc 
p l u r a li t y o f new exis ti ng models wh ic h shou l d exp lain expe ri 
me n t a l da t a. The mod e l s are o ften c o n tai ni ng many f r e e pa r a 
me t e r s and , in my o p i n i on, p r e s e n t l y t he r e is no mod e l among 
t hem wh i c h i n a convi ncing ma nne r ca n accoun t f o r all hadron 
nucleus da t a i n terms o f our kn owl e d ge of ha d r on- nucl eo n i n
teract i on. 

!'ly be l i e f i s t ha t a ma j o r dif f i cult i e s ha v e oc c u r cd d ue t o 
i ncomplete enough p i c tu r e o f the proc es s whic h s ho u l d be o b
tai ned pri mar ily i n exper i ment s. 

In f a c t , wha t does i t me a n "To unde r s t a nd a nd d e s c r i be t h 
par ti cl e - nucl eu s c o li is i o n p r oce ss quan t i t a t i ve l y ?" A number 
of exa mp le s f r om t he h i s t ory of c l a s s i c a l phys i c s a nd qua n t um 
me c ha n ic s t e a c h t he gene r a l p r oc ed u r e by wh ic h we ac qu ir e phys i 
ca l und e r st a ndi n g , cre a t ing f i na l l y physi ca l mod e l s a nd the o
r i e s . The r p a r c t.hr e e e l emen t s p r er eq u i si t e t o a q ua l itat i v e 
and qIJa n t i t a t i v e under s t and ing o f <I phys i ca l phe nome nlln : a ) Qua 
l i t a ti ve p i cture o f the ph e no meno n ; b ) A pre c i s e knowl ed ge o f 
t he behav i o ur o f t he va r i a b Lo s c ha r ac t e r i z i ng t he phe nomeno n ; 
c ) The bo un d a r y co nd i t i o ns . 

A q ua l i t a t i v o pic ture i s u s un l l y ha s cd on a fe w se lec ted e x
pe r i men t al r e s u l t s wh ic h fire fi r s t ov e rsi mp li f i ed a nd c ud i f i ed 
[ or i n t r od uc t i o n i n tu modn l o r t heory rhn t ma y co n t a i n a good 
de al o f ad d i t i o na l huma n i nve nt io n s pr i ng i ng f r om t he phy s i 
cis ts i mag i nnri o n , a nd 110 from d i r e r- t «xpc r i men t n I f a c t s . On 
t h i s ba s i s , a t he o r e t i nn I syst e m is bu il l a nd qun n t i t a t i v o p r e 
d ict.ions are mnd c , wh i c l : ha ve t o he che cked by e x pe rimen ts 
wi t h s u ffic ient accu r acy. 

A prec i se kno wl c d gc o f t he be ha v i ou r of the va r i a b l c s cha 
r a c t eri z ing t he phe nome non s ho ul d be ba s pd o n c, xp e r ime nt a l dat a 
obta i ne d i n many s u pp lemen t i n g e ach o the r e xper i men ts ; t he ex
peri ments f orrn t oget her;) comp l e t e s e t o f exper imen ts wh ic h o ne 
might cal l a " t oLI I e xpe r i me n t ", 

The 'bo unda r y c ond i r i ou s s hou I d be a 1wa ys c hos e n adequa t e ly 
t o t he e xpe r i ment a I da t a whic h ha v e t o be used for a t e s t i ng o f 
t he model o r theory. It i s wor r h- whi l e t o e mphasize he r e t ha t 
an expe r i mental l y o b t a in ed c hara c ter ist ic of t he proces s un de r 
s tudy may be a result of many e ffec t s acti ng si mu l t a neou s l y a nd 
i t s ho ul d be bo r n i n mind....w.bc n . t h i s- c har rrtrt e r i s r ie ha s to be 
used [ or a mode l tesLiIl\ ' !~·Ir. · •.•... . . ' \~ : . \. , :ry 
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Genera l i z i ng f r om con~o nly app l i ed pr ocedur e f or the process 
d i s cussed her e , i t can be co nc l ude d that t hi s proces s wil l be 
r eg a r ded a s under s t ood an d de s c r i bed qua nti t a t ive l y when cha
r ac t e r ist i c s o f t he ou t come obse r ve d i n the f i nal sta t e s o f 
t he pa r t i cl e- nucleu s c o ll isi ons wi .ll be expr e s s ed i n t e rms o f 
cor r e spond i ng cha r ac ter i s t ics o f t he ou tcomes in t he f ina l 
s t a t e s o f cor respond i ng pa r t ic l e-nuc l eon co l l i si ons and of t he 
da t a on t a r ge t nucl e i s i zes and nucl eon densi t y d i st r ibutions 
i n them . 

I n my opi n i on, a maj or bre ak t h rough ha s occur r ed du e t o 
compl ex s t ud y o f had r on- nuc l eu s co l l i s i ons in s e ri e s of our 
expe r i me n t s / l-24 / ; wi t h i n a r e l a t i vel y s hor t pe r i od we a re go i ng 
to ac hi eve a dept h of unde r s t andi ng and quantit a t i ve de s c r i p
ti on o f t he pa r ti cl e-nuc l eus collis ion , and o f t he ha dr o n- nuc
l eu s co l l is i on i n pa rti cu la r, tha t a f ew yea r s ag o 1 d i d not 
ex pe c t t o s ee . 

The purpos e o f t he pres ent pape r is t o pu t on r ecord r esult s 
of our effor ts t o under s t a nd t he hadr on-nu c l eu s co l l i s i on pr o
ce s s . We de s cr ibe her e a new pi ctur e o f t he ha dron- nuc l eus co l
l i s i on pr oce s s ob t a i ned expe r i menta l l y, and we pr opos e ade
qua t e f r ee-parame t er l e s s mode l wh i ch ha s t o accoun t , in a co n
v i nc i ng manner , f or all had ron-~u cl eu s co l l isi on da t a i n t e r ms 
o f our kn owl edge o f had r on- nuc l eon co l l is ion da t a . 

2 . EHPIRI CAL BAS IS 

The emp i rica l bas is whic h i s l o be de scri bed now wa s ob
t a i ned i n s tud yi ng exper i me ntu l l y in de t a i l hadr on- nu c l eus 
co l l i s i ons a t i nc i dent had r on energy fr om abou t 2 up t o a bQut 

/
9 GeV/c moment um / 1- 24 und in the ana l y s i s o f a ppropr i a t e expe
r i menta l data ava i lable / 25 - SB/ up to a bou t 8000 GeV/ c moment um. 
Le t us s t a r t wi t h a pr e s en t a t i on of experimen ta l da ta o f s ome 
c r uc i al va l ue . 

2. 1. Fa c t s Stat ed Expe r iment a ll y 

A pi ct ur e o f a phys i ca l phe nomenon is us ual l y ba s ed on a f ew 
s e l e c t ed exper iment a l r esu l t s; we pr e s en t t hem he r e i n connec
t i on wi t h t he pr ob l em in que st ion - i n o r der t o der i ve t he ex 
per i me nta l p i c t ure o f t he ha dron-nucl eus collision pr oce ss. 

[n any co l li si on f ou r ge ne ral processes ma y t ake place: 
1. The nuc l eon emi s sion . II. The par ticl e produ c ti on. I II. The 
f r agme nt e vapo r a tion. IV. The f iss i on of t he r e s i dual t a r ne t 
nu c l e us . Need l ess t o sa y tha t i t wi l l be conve nien t l y t o pre
s en t the e xper iment a l f a ct s s e pa r a te l y for t he pr oces s e s I- IV. 

2 

\·1£, have f ound experimen t a l l.y t hat, a s i t conce r ns : 

I . The nuc leon emi s sion 

I. Had r on - nucl eu s collision events occur i n whic h t he pro
jec ti le with kinet i c ene rgy milc h l a r ge r than the pion produc
tion thre sh old is fa l ling on t he t argc t nuc l eu s wi t hou t; cau
sing partic l e production, w i t.hou t caus i ng the pi on produ c t i on 
in parti cular; in r e sult of s uc h co ll is io n reac t i on nucl eon s 
Wi l h ki neti c ene rgies fro ~ abo ut 20 up to a bou t 40 0 MeV a re 
in t ens ive l y emitted from the t.a r ge t n uc l cu s a nd th e incid ent 
hadron is defl ected t hrough va ri ou s dc L l cv t i on a ngles , up to 
a bou t 180 de g r ees; when t he k i net ic ene rgy o f t he pr o jec ti l e 
i s no t, h i ghe r tha n 11 f ew Ge V, a nd t h e t a r ge t nuc l eu s is mas
s i ve eno ug h , th e incid ent had r on is o f ro n a bs o r h r-d i ns ide t he 
t ar get nucl eus I I, \0,1 1. 13. 11\' 

n . The nucl e on emis s io n proceed s mo no t o n i ca ll y ; t he numbe r 
UN o f nuc l eons emi t ted i n t he " pro j ec ti l e - sl op ped" and "pro 
j e c t i 1e- de CI ec t ed " event s i s ' :l7 

2 nN = 17 Do" <o » . ( J ) 

where Do Irn i s the nuc l eon d i ameter, A fm i s t he hadr on path 
in t he t.a r gc t nucl eu s , <", nu c l cons Zfm" i s t he mean nuc l eon 
dens it y wi t hi n the t a r ge t nu c l eus il l on!',,\ It wi l l he conve
nient to c-xp r e s s the ha d r on pa t h i n uni t s o f n uc l eons pe r 
S ~I7D~ " 10 f m~; in t h i s ca s l' ,fO r mu ]:l ( I ) ca n be r ewr i t t e n a s: 

n =S A (1 - )
N 

3 . An y ha d r on o f k i ne t i c ene rgy l a r ge r than th e p i on pro du c
tion t hr e s ho l d ca us(' s nuc leon emi s sio n from th e t a r get nucl eus 
in any t.y pe co i l i s i on - when pa r t i c l e s a re pr oduced or uo t ; 

t he pa r t i c l u prod uct io n proc es s doe s not in f l uen ce t he nuc leon 
emi s s ion proce ss a t an y projecti l e e ne rgy ; t h e physi ca l meaning 
of the qun n t i t.y ,\ in formula ~ l - ) i s : A nuc l /S i s t he t hi cknes s 
o f the nuc lea r mat te r l aye r i nvo l ved i n a n a ny- ty pe co l lision . 

4. Ene rgy ar i d rnomen turn s pec r r a and a ngu la r d i s t r i bu t i ons o f 
nuc leons a ppea r e d in lh (' rnonn t.o n i c nuc leon emiss i on process are 
i nde pe nde n t uf t he pro j ec t i l e ene r gy an d i den ti ty , and o f the 
numbe r nN o f emi t ted nuc l co ns , and o f the numbe r n

17 
o f produ

ce d pi on s, in th e t a r ge t. nuc l eu s s ystem o f reference. 

5 . Any hadron o f k inet i c ene r gy hi ghe r t ha n the pion pro
ducl i on t hreshold l ose s its kine t i c energy in traversi.ng an 
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atomic nucleus; the ene r gy AEhMeV of the hadron lost on its
 
path A nucl/S in nuclear matter i s / 22/.
 

AEh =ch A • (2) 

where ch in Ne V/ (nuel / S) is the meas ura bl e coefficien t - for
 
pions {h =(17 '" 180 HeV / (nuel/S ) , for protons (h =c '"
 

'" 360 MeV/(nucl/S) . p
 

Formul a s ( I ) and ( I ' ) determine t he s ize and sha pe o f the 
reg ion in the t arget nucl eus the nucl eons a r e emi tted from / 41/. 

CN = SA [m3 
(3 ) 

and 

<CN > = S <,\> t'm 3 •	 (4 ) 

whe r e CN and <GN>a r e s i ze and the mean s ize of t he region; A 
an d <A> are t he thickness and the mean thicknes s of the nuclear 
matter laye r i nvo l ved i n co l li s i ons . 

II . The particle pr oduc tion 

I. The part ic l e pr oduct i on in hadron-nucleon collisions, in 
nucl p.on-nucl eon col li s ions i n particular, is mediated by inter
mediate ob jects created at fi r s t in a 2 ~ 2 type endoergic re
action at early stage of t he coll i sion / 3 8-40~hese objects are 
ej ected predominantly alon g the i nc i den t hadron course and be
have themselves in pa s sing throu gh nuclear matter as usual had 
ron s do and dec ay aft er th e lifet i.me r < 10-23s; we call these 
ob jects "gene r ons " .	 

2 . In passing through nuclear matter, generons can produce 
new i nt e r med i a t e obj ects , when col lide with downstream nuc
l eons; this way a quas ilinear cascade of generons develops in 
nucl ear matter along the inc i dent hadr on cour s e . 

3. The mean number <m>o f elementarf hadron-nucleon and nuc
leon-nucleon ou t comes appea ri ng i n a co l l i s i on, when an i nci 
dent hadron fell on the nuclear matter layer of the thickness 
A nuel / S, is : 

<m> = e [. ( 5 ) 

where t = AI Ap and Ap is measurable quanti t y - the mean free 
path f or the particle producing hadron-nucleon collision in 
nuclear matter; the distribution of the outcomes P ( m.t ) is 

1(1 t)m-t.P(m,t) =e- _ e- (6 ) 
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4. The size Cs of the r egion in the target nucleus where 
particl e-produci ng reactions occur i s / 41/: 

Cs '" A fm	 (7) 

and t he mean value of Gs 1 S 

<GS >= <A> fm ,	 (8 ) 

I I I .	 The nu cleon f r a gment eva pora tion 

I . The r ela t i on s between t he mean mult ipl ici t y <nb> of eva po
ra t ed char ged f ragment.s and t he mult iplic i t y np o f emitted pro 
tons exi s t: 

A-Z
<n b > = 1.25( n +	 (9 ) p Z 

and 

<nb >1« nb > + <np >) = <nb >1 <nh > = 0.4 ,	 ( I 0) 

where A and Z a re the mass and charge numbers o f the t arget nuc
l eu s ; np = 0 , I ,2 , .. . DS..z.. and 0 i s the di amet e r of t he t arget 

. / Anucleus In nuc l S. 

2 . The mean s i ze Gb of the fr agment evapo ra t io n r egion in the 
target nuc l eu s i s a s large as the surface l ay er of t he dama ged 
part of the ta r ge t nuc l eus wi th t he thic knes s of ab ou t Do/ 2 , 
formed a fter the nuc l eon emission : 

<Gb > '" 17 [ ( 1.5Do)2 - D~ ] A fm3 •	 ( 1 I ) 

IV. Fission o f the r es idual target nucl eus 

I. In any had r on- nuc l eus collis i on, t he t arget nucl eus i s da
ma ged and r e l at i ve l y la r ge pa r t of i t is r elnoved away . 

2 . The damage d nucl eus s houl d be ins t abl e and it wi l I decay 
i n t o smal ler nuc l ei , s t ab l e i n t he i r f i na l s t at e s . 

2 . 2.	 The Pi c t ure o f t he Ha dr on- Nuc l eus Co l l i s i on
 
Pr oce s s Ob t a i ned Expe r i ment a l ly
 

I f a high ener gy hadron i s incident on an a t omic nucl eus , i t 
Inay undergo var i ous pr ocess e s , when i t i nteract s wi t h nuclear 
ma t t~r. Thi s ha dr on , as i s known f rom ex pe riment s , can t r averse 
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the t ar ge t nuc l eu s w i t hou t causing particle production 1, :3.2 1, 2 2 ,1 2 

in pa ssing t hrou gh a l ayer o f nucl ea r matt e r, it l os es monoto
n i ca l l y its kinetic ene r gy , by c ausing emi ss i on of nucl eons 
f rom the t arget nu cl eus, ac cor d i ng t o fo r mu la ( 1) , and i t i s 
mono t on i c a l ly de fl ect ed t hrou gh sma l l de fl ection an gles , of 
a few d e gree s per 6 A = I nu cl / S; t he emi t ted nu cleons ar e not 
kn ocked-out one s , t hey are r a t her de cay products of so me t wo
or mo r e- nuc l eo n s ystems emi t te d when t he hadron pa s sed throu gh 
a l a yer o f nucl ear mat t e r . Somet i mes , on th e ba ckground o f t he 
"monoton i c " pass a ge th r ou gh nu c l ea r ma t t e r , th e ha dr on can come 
i n to co I I is i on w i t h one of the downs t r cam nuc l eon s l ead i ng t o 
a l a r ge ang le de f l ection, up t o abou t 180 de gr ee s , . or t o par
t i cl e produ ct i on. 

In th e l arger def l ec t i on co l li s i ons t he r ecoil nu cl eon s can 
appear whi ch , i f of kine ti c ener gy large enough , may caus e mono
ton i c emis s i on of nu c l eons f rom t he t a r ge t nuc l eu s as wel l in 
t he ir pa s s a ge th r ou gh nu c l ear ma t t e r . 

The partic le-produ c i n g co l l is ions a r e endoe r gi c , or rather 
qua s i - endoergi c , reac t ions of the t yp e 2 - 2 l ead i ng t o a ppea 
ranc e o f t wo i n t e r med ia t e obj ec t s ; the objec t s are e j ec t ed pre
dominant l y co l i ne a r ly wi t h the i nciden t had ron cours e and be
have thems elve s i n nu clear mat t er a s usual had r ons do , and 
de cay a ft er s ome time r 2 10-23 s into co mmonly obs e r ved par
t i cl es and r e s onance s; i f t he dO\.Jns t r e am l ayer o f nucl e a r mat
t er i s t hi ck enoug h , the qu a s i - l i nea r ca scade o f t he inte r 
media te obj ec t s may develop in it , th i s wa y t he ou t come in 
a hadron-nu cl eus co l l i s i on c an be the compos i t i on of the out
comes i n element a r y had ron- nuc leon an d nuc l eon- nuc l eon co l l i 
s i ons at cor re s pondi ngl y l ower ene r gi e s . 

Hhen the i nc i den t hadr on and t he produc t s of i t s c olli s i on 
have l e f t t he t arge t nuc l eu s, t hi s nuc l eu s i s dama ged and it i s 
i n s t a ble . The damage is de f ic i t.el y s i t ua t ed in the nu c l eus, p r e
domi nan t l y a t an ou te r pa r t o f i t / 23 /; t he dama ge i s of definite 
s hap e an d t he sur f ac e of t he dama ged pa r t o f t he nu c l eus is u su 
a l l y l a r gc enough. The damaged and i ns t ab l e nuc l eus str i ve s f or 
a t r a ns i t i on i n to a s t a ble st at e ; i t appear s a s t he evaporat ion 
o f nucleo ns and nuc l e ar f ra gmen t s f r om t he damaged su r f a ce of 
the nucl eus f i r s t of a l l . 

The eva pora t i on leads t.o some redi stribu t i on o f nuc leons in
s i de t he re s i dua l nucl eus as wel l and i t causes the de cay of 
t he r e s i dual tar get in to s tab le nu c l e i of var ious A and Z . 

The fr equ en cy of an ap pea r anc e of t he a bove de s c r i bed pro
ces s e s i n ha dr on- nu c l eu s co l l i si ons dep e nds on t he i nc i dent 
ha d r on energy an d on t he ma s s number o f t he t a r get nuc l eus . At 
ene rg i e s l ow enough, l ower t ha n a f ew GeV , t he event s appear 
in whi ch i nc i den t hadr on i s s t op ped completely i nside t he tar
ge t wi t ho u t cau s i ng par t i c l e produc t i on; i n such even t s t he in
tens ive emi s sion of nuc l eons i s observed; t he frequ en cy o f an 
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appea rance o f th e "stopped" event s de creas e s wit h t he incident 
hadron ene r gy increas e, a t ener gi e s ab ov e a f ew GeV the ev en t s 
a r e abs ent . 

Obviou sl y, in many ca s e s the energy l os s o f t he i nc i de n t had 
r on, by the nuc leon emi ss ion , goe s in advance o f the pa rticl e
producing co ll i s i on of th i s hadron in nucl ear ma t t e r . 

2 . 3 . The Ta r get Nuc leus a s a Nucl ear Ha t t er Slab 

Due to t he prop e r t i e s of the nuc l eo n emi s s i on pr oc e s s , stated 
expe r iment a l ly , one can t r e a t t he t ar get nuc l eus a s a l ens- sh aped 
s lab of nu clear mat te r of t he maximum t hi ckne s s \ nax . me an th i c k
ne s s <A> . and the th i ckne s s A( b ) a t nny d i st an c e fr om i ts 
ax is , when A' s are exp res s ed i n nuc l eo ns /S , s e e f o r exampl e our 
fo r me r wor k / '14/ . 

Many as pec ts ab ou t th e nucl ea r mat t e r di s tr i but ion a r e now 
so f i rml y e s t abl i s hed tha t i t is pos s i bl e t o use t hem i n o r der 
to inve s t iga te othe r physi cal quant i t i e s '4 :1' . 1n pa r t i cu l a r t he 
qua n t iti es \ nax , <A> and ,\ (b ) nuc l /S can be obta i ned wi t hou t 
d i ff icu lt i e s f or any o f nuc l e i / 4 4 ' 

I n more than ab ou t 90Z o f had r on- nu c l eus c ol l i s i ons t he emi t 
t ed nuc l eon mul t i p l ici t y ON i s the me a s u r e o f t he t h ic kne s s 
A (b) nu cl/ S o f nucl ea r ma tt e r l a ye r i nvol ved i n th e col l i sion, 
and the mea n nuc l e on rnu l t i p l i c i t y <Tl N>nuc l / S i s t he mea su r e o f 
the me an t h i c kne s s <A> nuc l / S of t he nuc l ea r mat t e r laye r i nvo l 
ved in co r r espo nd i ng sample o f co l l i s i ons . 

2.4. A lIad r on a s a Pro j e c t i l e 

Any hadron, which i s t n be us ed as a pr o j ec t il e , s hou l d be 
c ha r a c t c r i zcd by i t s ne au f r e e pa t h fo r any- t ype ca l l i s i on r e 
ac t i on ill nuc lea r ma t t c r : 

- L _ At (l 1 ( 12 )
 
°lllt
 

whc r e 0 l"t i n S/ nu c Jeon i s t he to t al c r os s section fo r nlernen-: 
t. a r y had r orr-nu c l eon co l l i s i on '4:, • Al o l i s i.n nue l / S. The projec 
t i Le r hndr on s hou l d be ch ara cte ri z ed as wel l b y va r ious mean 
f r e e pa t hs AvIlUd / S fo r var io us co l Li s i on r ea c t i.ons ; i n pa r t i 
cu l a r , by till? rnean f ree pn t h " I f o r th e pa rt i c l e-produ c i ng col
Li s i on s 

k (1 3 ) \ a 
I 

whe re "i i s	 the i ne las t ic c r oss s e c t i on fo r the el ementary had
co ll is ion ' 4 n / i n r on-nucl eon	 S/nuc l , a nd k is a measurable coe f

fi c i en t " !i;I . k '" 0.3 +0 .3 . 

7 



3. DESCRIPTION PROCEDURE 

The new way fo r des c r i p t i on o f t he hadron-nuc l eus collis i ons 
propo s ed her e i s based on t he expe r i mental ly sta t ed f a c t s , pre
sen t e d above . In t h i s s e c t i on , l et us star t wi t h a shor t pre sen 
t a t i on o f t he new way fo r i n t e r pre t a tion of t he hadron- nuc l e us 
col lisions ' 24 

3 . 1.	 New '.]a y f or I nt e r pr e ta t ion 
of Hadr on-Nucleu s Col l i s i on Dat a 

The cl a r i f ica tion of t he physi cal mean i ng o f t he obs e rved 
mult i pl ic i ty o f nuc leons emi tt ed i n hadron-nucl eu s coll i s ions 
prov i ded pos sibi l it i e s fo r a new i nt e r pre ta t ion o f t he da t a 
ob t a i ned i n the co l l i sion s t ud ies. In pa r t i cu l a r , t he i nfo r ma
t i on about the t hi ckne s s of nuclea r mat t e r l a ye r the hadron 
fel l on i n a co l l i sion give s t he pos s ib i l ity of de te rmin ing the 
col lision i mpact parameter, wh ich in t urn allows one t o t r ea t '44 l 
the t a rge t nuc l eu s as a nuc l ear ma t t er sla b . Suc h a t r ea tmen t 
of t he t a r get nuc l eus a l lows one to consider r esul t s o f i nve s 
t i ga t i on s o f a sample o f hadr on- nucl eus co l l is i ons a s r e su l t s 
ob t a i ned i n an abso r p t i on experimen t i n whi ch a beam of i nc i 
dent had ron s f el l on t he s he e t s ~ f nuclea r ma t t e r of de f i ni te 
th i ckne s s es A = 1, 2, . .. , l1 j'l (D) nuel / S, o f defin i te mean t hi ck
ne s s <A> nucl/S , a nd de f i n i t e maxi mum thi ckne s s '\ lI axnuc l / S, where 
nN(D) i s t he mean nuc l e on mul t i p li ci t y o f emit t ed nuc l eo n s when 
a ha dr on t r ave r s e s t he nuc leus a l ong i t s d i ame t e r D . 

I t i s obviou s , f r om wha t has bee n said ab ove , t hat we f ound 
a new \~a y l ea d i ng t o der i va tion of r e l a t i ons between t he i mput 
and output da t a i n hadron-nuc l eus col l i s i on s i n t er ms of t he 
ha dr on-nucleon da t a . The r e i s no any pl ac e fo r any f r ee par a 
me t ers i n t hese re l ation s . 

t.]ha t i s t he common f ea t ur e i n t he sampl e of hadron- nuc l eus 
col li sion ev en t s col l e c t ed i n expe r imen~ s perfo r med us ing any 
te chniqu e - bub bl e chambe r s , nuc l ea r pho t oemulsions , el ect r o 
ni c de tec t ors? One common f ea t u r e can be recognized, and we th i nk 
it c ruc i al: i n games of chance- i n t he co l l is i on pr oce s s es we 
f i nd eve n ts r epea t i ng t he mselves again a nd a ga i n . They a r e mass 
phenome na or r e peat i ve even t s ; t h i s unli.mi ted r epeti tion, t hi s 
"mass charac ter" is t ypical l y prese nt i n t he cas e of all t he 
eve n t s unde r stud i es . 

I n f ac t, a s usua l l y i s pr a c t i ced , t he obser vab l e char ac t e 
r is t ic s corr es pond to de f in i t e r eact i ons : t o t he sampl e of col 
l is i ons o f de f i ni t e i de n t ica l had r on s wit h de f i ni t e target nu" 
l ei , at de f i n i t e energie s . We have , t here f or e , in ex peri men t s 
a pr act ica ll y unlimi t ed s equence of un i f orm i nfo r mat i ons. True , 
in any col l i s i on t he t a r ge t nucleus i s de s t royed , but i n any 
coll is i on iden t ical pr o j ect i l e hadron and i den t i ca l t a r ge t nu c
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l eus a r e a l ways involved ; i t ena bl e s us , i n a t t emp t s t o de s c 
ri be the hadr on-nucl eus co l l i s i on pro ces s quant itative l y, to 
treat the sampl e o f co l lision ev en t s a s inte r a c ti on of a homo
geneous monoener ge t i c beam of pa r a l l e l l y moving hadron s wi t h 
a " s l a b" o f nuc l e a r ma t t e r . Thi s way , t h i s pr oblem i s f ormu 
la t ed as s imi l a r t o t ha t i n a bso r pt i on expe r imen t s , when t he 
i n t era c t i on o f a par t icle beam wi t h a s lab of a mater i a l i s 
s t udi ed . 

3 . 2.	 The Ma t hemati ca l Formal ism 

The r ati onal concep t o f p ro bab i l i t y app l i es bo t h t o pr ob
l ems i n which e ither t he same even t repea t s i tse lf a ga i n and 
aga i n , or a gr eat numbe r of un i f or m elemen t s a r e involved wh i ch 
may be t r e a t ed a s oc c ur r i ng a t t he same t i me . We co nc l ude , 
t he r e f or e , t hat the t heo ry of pr obab i l i t y and s t a t i s t i c s ' 4 7 ~ 8 ! 
i s t he ma t hema t i c al f ounda t i on na t ur a l l y sui t a b l e to prov id e 
ma thema tical form~ li sm f or a quant i t ative descript i on of t he 
hadron- nuc l e us col l i s ion proces s es, e s pecial ly o f the pa r t i c l e 
produc t ion phenomenon occur r i ng in t hem. 

3 . 3 .	 I npu t and Out pu t Da t a 

Accordi ng t o an analogy of t he hadr on-nucleu s col li s ion ex
pe r i ment s i n whi ch nuc lear t arge t s a r e t r eat ed af; nuc l ear ma t 
t e r s l a bs , to t he par t i c l e ab sorp t i on expe r i men t s , i n whi ch 
i nc i de n t pa r ti c l e s co l l ide wi t h s l a b of a ma t er i a l , adequa te 
se t of input and out put data ma y be de t e rmi ned wi t hou t d iffi 
cu lt i e s . 

The input data s hou l d consis t o f : a ) The i dentity o f t he 
inci dent hadr ons , t heir momentum and mean f r ee pa th f or va r ious 
pr oces s e s which are t o be occurr i ng; b) The quantities cJescr i b
i ng t he tar get nu c leus as the nuc l ea r ma t t e r s lab -,\ max' <A> , 
A (b) i n nuc l /S ; c) The set of hadr on-nuc l e on an d nucleon-nu c
l eon col lis i on outcomes in dependenc~ on t he pro jec ti l e momen
t um , thi s s e t may vary depend i ng on the s e t o f t he ha dr on-nuc 
l eus co ll ision outcome which is t o be stud i ed . 

The ou t pu t da t a s hould consis t of: a ) Identiti es o f t he col 
l i s i on reac t ion prod uc t s ; b ) Di stribut ions o f i n tensi ties a nd 
moment um, a nd angul ar sp ec t r a o f emi t ted nuc leons; c ) Di s t r ibu
t ions o f i ntens i ties, momen t um sp ec t r a , an d a ngu lar di st r i bu
t io ns of t he produced par tic l es i n de penden ce on liN (b) = A(lJ)S • 
<ON> =<A> 8; d) Addi tiona l various cha ra c teristic s of the pr o
duced par t i c l e s , i f a ny ; e ) Distribu tions of t he int ens i t i e s , 
momentum s pectra, an d angul a r d i st r i bu t i ons of t he nu c l ea r 
f r agmen t s eva po r a ted i n depe ndence on t he nN ='\ ( b)S and <nN> 
= <,\ > 8 ; f) Ident itie s , an gular and moment um d i s t r i bu tions o f 
t he de ca y pr oduc t s of t he r e s i dua l t a rge t nucl eu s , i n de pen
dence on liN = ,\ ( b )S and <nN> = <A> S . 9 



Th e inpu t an d o u t pu t data s ho u l d be i n t h e labo ra t o ry s ys t em 
i n whi ch t he t ar get nucleu s i s t r e at ed as r e st i n g. 

4.	 FORHULAS FOR EXPER U IENT AL TE STING 

Th e prop e r t i e s o f the h a dr on- nucl eu s col l is ion phenomenon, 
stat e d exp e r i menta lly a nd d e s c r ib e d in se c t i on 2 , a l l ow o ne to 
t r e at separa te ly t he fo ur Inain processes : t he nucl e on emi s s ion , 
the pa r t i c l e p roduction , t h e t a rge t fr a gme nt e v a po r a t i on , a nd 
t h e fis s i on of the r e s idu a l t a r ge t nuc l ei . 

4 . I. Nuc leon Emi s s i o n Proc es s 

Usua l l y, emitt e d p r u t o n s a r c o bse r ved n n l y i n pre domina nt 
number of e x per i me n t s . I n o rde r t o d c s c r i bc t ile c ha r a c t e r i s -: 
t i c s o f th e i n t e ns i ty o f t he c rni t t e d p r o t o n s til l! mi l t i.pli c i t y 
nN i n f o rrnu l a ( I ) o r i n fo r mu l a ( I ' ) s hou l d be mu l t i p Li e d b y 
the c o e f f i c i e nt ' ,1!l 7. 'A • a nd t he t h i ckno s s e s A (h) , <.\> And .\ l1I ~ X 
o f t he t arge t n ucl e u s s hou l d be ex p r e s s e d in pr o t o n s r S c o r 
r e spo nd in g l y . 

I f	 hn d o n s p a s s h ro u g h o n o r t. h o u r c o I o n sr t n u c l r ma t t wi I i si
l ead i ng t o appc n r .m cc of «u e r gc t. i c r e c o il nu c l c un s , the mul ti 
p l ic i ty dis t r i bu t i on lI f th e emi t ted nu cl. e o lls , o r t h e pr o t on 
mu lt ip l i cit y on l y , i s d e t c r rn i ne d by t h o d is t r i bu t ion WoI A(b)S,A l= 
= WO l n l>l . A I ~ Wo [ l1 p ,A ~() [ t he A (h ) S t h i c kne s ses i n t he t a r ge t n uc
l e u s wi t h a g i ven mas s numbe r A. Var i o u s p r o c es s e s d i s t u r b i ng 
t he d i s t r i bu t i on , a s till' l o.r ~e- ;l11 g 1 l' d e fle c t io n o f t he i ric i d e u t, 
ha d r o n , s ho u l d he t ak e n i n to acc o un t wh en t h e d is t r i bu ti on 
\II [.\ (h) S , A l i s t o b e t rs t c d by a n cxpe r i nu- u t, 4 ~J . Fo r mu l n s a r e 
va l i J, whe n A ( Il )S s II Nl!) ) . 

Ene r gy a nd a ngu l a r d i s t r i bu t i on s a r o th e s nme f o r :11 1 hnd ro n 
n uc l e u s coll i si o n s , f o r thei r d c s c r i p r i on a nd f or a n un d c r s r au 
d in g 0 1' t he i r phys ic a l me a n i n n one need s a d d i t i o ua l in form a t i o n 
a bo u t the n u c l e o n e rn i s s i.o n rncc ha n i sm u nk nown 1l 0W :.? :! • 

4 . 2. Pa r t ic l e Pr od ucti o n Pr oce 5~ 

Accord i ng t o t he p i c t u r e of the pan i c le producti o n proce ss 
o b ta i ned e x pe r i men ta l l y , a l l wha t is s e en ; IS <I n ou t c orn e i n 
a ha dron- nucl e u s co l l i s i on at a n ene r gy E i s .1 cornpo s i Li on ,If 
some n umber 1IJ o f s r. a r i s t i ca l Ly i nd e pend e n t ou t rom c s wh i c h «ou l d 
be ob s e r v e d s e pa r a te l.y i n e lement ary hadr on -nuc l eo n and nUI' le 
on- nuc l e on col l is io ns a t inc iden t hadron ene rgy v~ lues of abou t 
E /m .The qua nti ty n: i s d e f i ne d by f o rmu l a s ( 5 ) and !JJ) f o r a g i -' 
v en nu c l e a r ma t t e r l a ye r t hi ckne s s .\ nuc l!S, i r in t ile fo r mul a s 
'\ is i n u ni ts n uc l f S ; for 1= .\ /A i 

10 

Be c a u s e the quantit y Ai is mea surabl e one a nd the thickne sse s 
A = .\ ( b ) a t a ny i mpact par ameter b c a n be e s t i ma ted f or any tar
ge t nucl eu s as we l l , we c a n t r eat P (m;t) and < m> a s kn own , 

In the th e o r y of probab ility a nd s ta t is t ics there a re simpl e 
r elati ons b e t we e n a composi t i on o f m s ta tis t ically i ndepend e n t 
fr equen c y d i st r ibutions a nd it s mome nt s and t he component di s
tri but i ons a nd t hei r momen t s . He u s e thes e r elati ons a nd wr i t e 
s i mi l a r ones f or t he f requency d is t r i bu t ion s, avera ge va l ues < v > 
o f	 va r i ab l e s v an d [o r the -io r rna Li z ed d is persi on Z ", « v 2 > 
-	 < v> 2 ) 112 I < v > i n t he c a s e und e r c on s ideration . 

Th e r elat i on betwe e n t he fre que n c y distri bu tion FhA[ vhA (E.h,t)! 
o f a v a r i a b l e vlJ A( E.h.t ) c ha r a ct e r i z ing s ome pr o c e s s i n hadron 
h co ll i s ion wi t h nuclea r ma tte r l a ye r o f a thi ckne ss L= A/ h j 

in a t a r ge t nuc l eu s o f t he ma s s number A a nd t he c ha rge num
ber Z , a t an e n e r gy E , a nd t he f r e que nc y d i st r i but i ons 
fhN[ vlJ N( E ',h ,N)] of co r responding var i a bl e vhN( E ' ,h,N ) charac 
t er iz ing c or res po n di ng pr oce ss i n colli sions o f thi s had r on h 
with nucl e on s N , a t energ i esE ' o~ E /III <E . can be wri t t en : 

m=k E 
Fh [ vhA( E ,h,tl] = ~ P ( rn.r ) <1J I f [ VI N(- , h •N ) ] I , ( 14 ) 

A m=l m hN I m 

whe r e k = 1, 2, 3" •. ; <Ilm i s th e c ompo s ition of m s t a t i s t ic a l l y 
inde pe nd ent fr equ e n c y di stributio ns fhN[ vhN(E/m ,h ,N )] includ ing 
a pprop r iat e no rm a l i z a t ion coe ff ici e n t . Th is c.omposit ion c a n be 
ob t a i ned s i mp ly , if l'h N a re k n o \vn i 50 - 52 ,4 7 .48 . 53 /. 

Fo r t he a ve rage value s o f va r i a b l e s , we c a n wr i te : 

< v ( E ,h.t» =< m> < v (~ , h . N» ;	 {.15 ) 
!IA '	 hN < m> 

f or th e no rm a li z e d d i s pe rs i o n s: 

1	 E 
( 16 ) 

v' < III > 
ZlJ A[ vhA( E,h ,t) ] = --====- Z hN[ v lJ N(m. h . N ) I + 0, 

whe r e 0 is f o r t h e no r mal i z e d d i s per s i on of t h e qua n t i t y III . 
Th e qua n t i t y t = A/ A j c a n be re l a t e d e i t her t o a ny t h i c k 

ne s s A o:A( h ) o r to t he me a n t h i c k ne s s A ",< ,\ > o f t he t a r ge t n u c 
l e u s . 

One c a n f i nd a ddi t i on a l i n fo r ma t ion a bo u t t he pr o b lems d i s 
c u ssed he r e i n my previous wo r k " Fr e e -Par ameL e r l e s s ~I o del o f 
High En e r gy Pa r t i c Le Co Ll i s i ons wi.t h At omic Nucl e i " ' '19 1 

4 .3 . Nuc l e a r Fr a cme nt Evapo r Rt i o n 

Al l wha c i.s known now a bo u t fr a gmen t eva po ra t i o n p r o c e s s 
occ u r r i ng \"he n a ha d r o n co l l id e d wi tit a nu c l ou s ma s si v e enou gh 
may be d e s c r i be d by f or mu l a s ( 9 ) . ( 10 ) . a nd ( I I ). The s e fo r 
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mulas, toge t her wi t h t he theory of t he eva po r a t i on pr ocess, 
whi ch should be mod i fied in t he light of the pictur e presented 
above , wi l l pr ovide a we ll des c r i pt i on of the proce ss i n ques
t i on . 

4.4 . Fiss ion of t he Res i dua l Target Nucl eu s 

The ne Vi pictur e of t he hadron-nuc l eus co l l ision proce s s 
shoul d he l p t o explain quan t itat i ve l y expe r i ment a l r e su l t s ob 
t a i ned in stud i es of the fi s sion of r es i dual t ar ge t nuc l ei . 
Na ybe , we wi ll be able to pr ed ict di s t r i bu t i on s of pr ob abi l i 
ti e s of an app ear ance of de f i n i t e f inal nucle i and the i r ener 
gy an d angul a r s pec t ra . 

5 .	 EXPERIMENTAL TESTmG 

Expe r imenta l te s ti ng o f t he presented above pi c tu r e a s 
a whol e ha s been per f ormed pa r tl y - some o f obs e r ved charac 
t e r i s t i c s of t he ou t come were t e s ted / :iS-40. 50- 52,54 .5f';Add i t io
na l ly , sp ec i al t e s t i ng o f f ormulas de scr i bi ng t he int ensiti e s 
of the nuc l eon emi ssi on an d target fr agmen t evapor a t i on ha s 
been don e 123,24<Agr eement we ll enough i s obse r ved in an y ca se 
under te st i ng . 

More compa rison s of formu las propos ed should be performed 
again and aga in wi t h new more ac curate an d mor e compl et e ex 
perimental da ta late r on . Nev e r t hel es s, it can be s t a t ed by 
now t ha t our new way for interpretat ion of the phenomena ob 
served whc>n a hadron co ll ide s with a nuc l eu s pr ov i des an e f 
f e c t i ve too l f or i nve s t igat i ons of t he had r on- nucl eus , nuc l eus
nucl eus, and nuc leon-nu c l eon col li s i ons . 

REFERENCES 

I.	 Strugalski Z. , Plu t a J . J our n . of Nuc l. Phys . (Rus s i a n ) ,
 
1974 , 20 , p .504 .
 

2 .	 Hi lle r K. e t a l , J ourn. of Nuc l. Phys . (Russian) , 1976 ,
 
23 , p , 754 .
 

3 .	 St r uga lsk i Z. e t a l . J I NR, EI- 11 975, Dubna , 1978 . 
4.	 St r ugalski Z. e t al . J I NR, El-8D-39 , Dubna , 1980 . 
5 .	 Str uga l s ki Z. e t a l . J I NR, EI - 8 1- 578, Dubna , 1981 . 
6 .	 Per y t W. e t al. J INR, EI - 8 1- 803 . Dubna , 1981 . 
7 .	 St r ug a l ski Z. Nuc l . Phy s ., 1966, 87. p . 280 . 
8 .	 St r uga l sk i Z., Hill er K. J INR, EI-8 1-781. Dubna , 198 1. 
9 .	 St r ug a l sk i Z. et a l . J INR. EI - 82-286 . Dubna . 1982. 

10 . Struga l ski Z. e t a 1. JINR. EI- 82- 7 18, Dubna , 1982 . 
I I . St r ugal sk i Z. e t al . J I NR. EI- 82-7 19, Dubna . 1982. 

1 

12. St r uga lski Z. JINR, EI-82-80 2, Dubna, 1982. 
13. Strugalsk i Z. e t a l . JINR, EI-82-84 1, Dubna, 198 2. 
14. Strugal sk i Z. et a l . JINR. EI-83-68, Dubna, 1983. 
15. Strugal ski Z. J I NR , EI-83-1 55, Dubna, 1983. 
16 . Strugal ski Z. et a l . JINR, EI-83- 234 , Dubna. 1983. 
17. St rugal sk i Z. e t al . JINR. P I- 83-237 , Dubna , 1983. 
18 . Strugal s ki Z. J I NR, EI- 83-344 . Dubna, 1984. 
19. St r ugal ski Z. e t a l . J I NR, PI -83-564, Dubna, 1983 . 
20 . Strugalsk i Z. et a l . J INR. PI-83-568, Dubna, 1983 . 
2 1. St r uga l ski Z. J I NR. EI-83- 850 , Dubna. 1983 . 
22 . Struga lsk i Z. JINR, EI-84- 194 , Dubna, 1984. 
23 . Strugal sk i Z. J I NR, EI- 84- 195 , Dubna, 1984 . 
24 . Strugal sk i Z. J INR, EI-84- 268 . Dubna, 1984. 
25 . Meyer H. et a l . Nuovo Ci m., 1963, 28 , p.1399. 
26 . \Hnzel e r H. Nuc1.Phys . • 1965. 69 , p . 661. 
27 . Otterlund I . et al. Nu cl.Phys., 1978 , B1 42, p. 445. 
28 . Faess l e r M.A . et al. Nuc l .Phys . • 1979 . B157 . p .1. 
29 . Tsa i-ChU C.O. et al . Nuovo Cim.Let t .• 1977, 20 , p. 257. 
30. Tol stov K.D . Zs . f. Phys . , Ato ms and Nucl e i , 1981 , 301, 

p.339. 
31. Bann i k B.P. e t a l . JINR , P1-13055, Dubna , 1980 . 
32 . Busza W. I n: Hi gh Ener gy Phys. and Nuc l . St r uc t .• Santa Fe 

and Lo s Al amos, AlP ConLProc .• 1975 ; No .26 , p . 21 !. 
33. Gur t u A. e t a l . Pramana, 1974, 3, p. 31 I . 
34 . Abdur akhimov E.O. et a l , Sov.Journ. o f Nu c 1.Phys., 1978, 

27 , p .1020 . 
35 . Flo r ian J. R. e t al. Phys.Rev. D, 1976, 13, p . 558. 
36. Fumuro F. e t a l . Nucl.Phys .• 1976. B1 52, p .37 6 . 
37. Strugal ski Z. JINR, EI-84-853 . Dubna, 1984 . 
38 . Strugalsk i Z. JINR, EI -81-576 , Dubna, 198 1. 
39. Strugal ski Z. JINR , EI -81-577 . Dubna, 1981 . 
40 . St r uga lski Z. JINR. EI-82- 277 . Dubna, 1982. 
4 1. Strugal sk i Z. Sec ond Int.Con f. on Nuc l eu s-Nuc l eus Colli 

sions , Vi sb y, Sweden, 1985. 
42 . St rugalski Z. JINR, EI-12 422 . Dubna , 1979. 
43. Elton L.R. B. Nuc l ear Si zes, Oxfo r d Un i v . Press . Oxf ord . 1961 . 
44 . St rugalski Z.• Pawl ak T. J I NR , EI-8 1- 378 , Dubna. 1981. 
45 . Famino V. e t a l . CERN-HERA 79-01, 79-02 . 79-03 , Gene va , 

1979 . 
46 . Strugal sk i Z. J I NR, EI-83-5 63, Dubna . 1983 . 
47 . Yul e G.V., Kenda l l M. G. An I n t roduc tio n to the Theory of 

Stat i st i c s . Ch . Gr iff i n et Co Ltd., London, 1953 . 
48 . Arl ey N.• Buc h K. R. Introdu c tion t o t he Theory of Pro 

bab i l ity and Sta t i s t ics , New York, 1950 . 
49 . Struga l s ki Z. JINR, EI -82-401. Dubna, 1982. 
50 . St r uga lsk i Z. JINR, EI -81 -1 54. Dubna, 1981. 
5 1. Strugalsk i Z. JINR, EI -81 -1 55, Dubna, 1981. 
52 . St ru gal s k i Z. JINR, EI-81-1 56, Dubna, 1981. 

13 



')3 .	 Wen tze l E . S . The o r y of Pro bab i l i t y (Ru s s ian ) . "Nau k u '" , 
Hosc O\~ , 1969 . 

54 .	 Sr ed ni awa B. , Struga l ska-Go l a E. J I NR, EJ-83-2 77 , Dubna , 
1983. 

5 . Sred n iawu B" Sl r u gu l ska - Gol u E. J TNR, EI-84-4 11, Dubnn , 
19Bt, . 

B 06D e A~HeH HoM HHc THTy Te RAepH~X HccneAoBa H~H Ha4an 
B~XOA~Tb C6 0 PHHK " Hpamtcu e c o o ovien u» OH.flH". B HeM 
6 YAYT nOMe~ aTb CR CTCl TbH. cOAep~a~He opHrHHanbH~e HaY 4H~e , 
Ha Y4HO- Te XHH4 e CKH e , MeTOAH ~e CKHe H npHKnaAH~e pe 3ynb Ta T~ , 

Tpe6YIO~He Cp04HOH ny6n HKa 4HH. 6YAY4H 4i1CTblO "Coo6~e HHH 
OH ~H1" , Cr a r sa , BoweJ\W He B r 60pHHK, HMe IO T , KaK H APy r He 
H3Aa HHR OHRH, cT a Tyc o~ H 4Ha n bH~X ny 6 n HKa 4HH. 

C60 PHHK " Kpa TKHe C0 06l1\e HHR UHHH" 6YAe T BblXOAHTb
 
pe r ynRpHO.
 

The Joi nt Inst i t ut e for Nucl ear Research begins pUbl i 
shing a col l ect ion of paper s enti tl ed JINR Rapi d Communi
cations which is a sect ion of t he J INR Communications 
and i s intended for t he accel erat ed pUbli cat ion of impor
tant resu l t s on t he fol l owi ng subjects : 

Physics of el ementary par tic l es and atomic nucl ei . 
Theoretica l physics. 
Experimental techniques and met hods .
 
Ac ce1erato r s .
 
Cryogen i cs .
 
Comp ut i ng mat hemati cs and methods.
 
So l id state physi cs . Liquids .
 
Theory of condensed rna tter.
 
Appl i ed researches .
 

Bei ng a par t of t he J INR Communicat ions , t he arti cl es 
of new col l ect i on l i ke all ot her pUb l ications of 
t he Joi nt Ins t i t ut e for Nucl ear Research have the st at us 
of off ic i al pUblicat ions . 

JI NR Rapid Communi cat i ons wi l l be i ssued regul ar ly . 

Rec e i v ed by Pub l ish i ng Depa rtmen t 
on Apr i l l , 198 
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CTpyranbCKHH 3. El-85-230 
lloJiyKJiaCCH'·IeCKOe OIIHCaHHe a,I:(pOH-Hp;epHbiX CTOJIKHOBeHHH 

BbiXO,D; B ap;poH-<Hp;epHbiX CTbJIKHOBeHHHX OIIHCbJBaeTCfl B TepMH
Hax p;aHHbiX "o6 ap;poH-HYKJIOHHbiX CTOJIKHQBeHHHX, 0 pa3Mepax Hp;pa 
MHmeHH H o pacnpegeneHHH B HeM HYKJIOHOB. Ha6op agpoH-HgepHbiX 
CTOJIK.HOBeHHH MOlKHO TpaKTOBaTb KaK B3aHMO,I:(eHCTBHe IIY'IKa agpo
HOB C IIJiaCTHHO.H 113 H,I:(~pHOH Ma TepliH. TaK.aH TpaKTOBKa II03BOJIHeT 
aHaJIH3HpOBaTb 3TOT Ha6op 8,HaJIOrH'IHO TOMy, KaK aHaJIH3HpyiOTCH 
gaHHbie 113 a6cop6~lfOHHbiX 3K~rrepHMeHTO'B - K.Orga paCCMaTpi1BaeTCfl 
B3aHMO,I:(eHCTBHe IIyql<a 'laCTH~ C "r,maCTHHOH H8 KaKOrO-TO MaTe
pl1ana. Teop11H aepoHTHOCTeii: lf cTaTHCTl:IKa HBJIH.IOTCH ecTeCTBeHHbiM 
MaTeMaTI1'1eCKI1M arrrrapaToM AJIH aHanH3a "TaKoro poga. 

Pa6oTa BbiiiOJIHeHa B Jla6opaTOPI111 Bbic'tnmx 3HeprHH OIDIIL 

Coo6~eHHe 06~e~HeHHOrO HHCTHTyTa 

Strugalski Z. El-85-230 
Semiclassical Description of Hadron-Nucleus Collisions 

It is shown how it is possible to describe tbe outcomes 
i n hadron-nucleus collisions in terms of suitable outcomes j n 
hadron-nucleon collisions and the data on the targe~nucleus 
size and nucleon density distribution in it. A sample of 
hadron-nucleus collision events may be tre.ated as an interac
tion of a homogengous monoenergetic beam of hadrons with 
a slab of nuclear matter. This way, the. data on hadron-nucleus 
collisions are considered similarly as the data obtained in 
absorption experiments - when the interaction of a. particle 
beam with a slab of a material is studied. The theory of 
probability and statistics is the mathematical foundation na
turally suitable .for a quantitative description of the par
ticle-produc,ing hadron:-nucleus collisions. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 
Coi!IDunl.cati,on of the Joint Institute for Nuclear Research. Dubna 1985 


