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It js widely accepted that hard nroccsscs on nuclei are not 
~creencd since their cross sections are sma ll. It is assumed 
that 	inelastic rescatterings inside a nucleus do .not influence 
the hard parton component of the hadron. However, this state
ment 	 is not true near the kinematic boundary. 

The leading hadron produced in an inelastic collision car
ries, on the average, about half of incident momentum. Thus, 
it cannot produce particles with x F = 1 in subsequent co lli 
sions, j.e., the interior nucleons of the nucleus are screened. 
But the momentum spectrum of hadrons produced in an inelastic 
collision is known experimentally only at asymptotical dis
tances. To find the momenta at a finite distance from the in
teracting point, let us employ the colour string model. After 
all inelastic collision, i.e., a colour exchange, the Iladron 
is retarded by the colour string with tension It i s clea rK. 

that 	hadronization of the string does not influence the re
tarding force acting on the fast end of the st rin~ . Its ener
gy E decreases by hE ""KI\.Z over a di stance I\.z from the co
lour exchanp,f.~ point. Thus the JIll' (or Y P) production cr oss 
sec t ion is 
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The shifts in energy E:::> E - J(,!\z and Feynman va r iable xF' 
x (l-K6z /E)-1 are taken into account here; L\z '" z2 -zl ;

P(b~ z) is the nucleon densily , dependine on the impact parame
ter!) and the longitudina l coordinate z; o(b, z) :::: (p _p)/p 
is the relative difference of the neutron and protonnden~ities ; 
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T(b, Zl ' Z~ -= f d z pCb, z); the had ron-nucleon ine la s tic cross 

s ection is za~i~: The c r oss sec t io n a~IlN =_ 2 mb is dominat ed by 
the contributlo n of the reac tion "l'N . DDX . The 'li N . 'I'X c r os s sec 
tion is small, about 0.08 mb. 

The firs t te rm i n exp ress i on ( I) corresponds to the ca se 
when t he incident ha dron produces .J / II' on one of t he nucleons 
without undergo i ng an i nelastic scatteri ng before the hard p r o
cess . It is clear that such events take place on t he nuclear 
s ur face and their contribution to the cross section inc r eases 
with A as A 2/ 3. 

I f t he i nc ident hadron undergoes inelas t ic scatterings be 
(are produ cing the J / I.JJ, the correspond i ng contribution desc
ribed by t he second t e rm in expression ( 1) has appr oxima t ely 
a I i nea r A dependence at x F::: 0 and ... A2 / ~ as x r • 1. 

Such behaviour of the expo
nent a(",;F;) is confirmed by t he1.'1 cu -

I 

data 14- I s hown in fig . 1. The 
x F ~depende~ce of ~he ratio.1.2 
Aa (x FJ/ a (x FJ 1S shown 1n 

I;; fil."2 . The htl,eoretica l c urves)( 1. 
a r e obtained by using expres
s i on (1) . The nuc lear density 

V 

~ 0.8 
p(b. z) i s t ake n i n t he Woods

D.h Saxon form. We negl ec t t he small 
O ~ I I I I I (about 7%) di ffe f ence be tween 
, - n.2 Off 0., ~A the values of ar.! and arr~p' q.t 

X The energy depenJence of I ° rrN 
F is taken in the f orm 16 1 (1;N (E ) ex 

Fig . 1 - exp(-a/ E) , where a ~ 20 GeV . 
'I' The xr -dependence is ap proxi

mated by "nN(xFJ-(I-x F) 2 ; aN~ (XF)- (1_ xF)o. The s tring ten
s i on K for the colour octe t s tri ng can be cansiderahly l a r ger 
than the value K ~ ] GeV /fm , obtained /21 for the static tri p
l et string . The data /81 fo r the h i gh hadron pair product ion off 
nuclei are well described 191 with K ::: 3 GeV/ fm. We have used 
t his va lue here. 

In f l uence of the Fe rmi-motion compensat e s partially the ef 

fect of retardation. Nevertheless , t he est i mates made f or 

40 GeV i nc ident ene rgy have shown 161 that the corresponding 

correction is small and decreases r a pidly with increasing ener 

gy. 


It is wor t h not ing that t he compar i son of the data in fig.2b J 
for the proton a nd pion beams confirms the r e ta r da t ion effect. 
Indeed , the x r -dependence o f (J 'I' (x r) i s steeper than tha t of 
o ;~(x<ll) ' The comparison of t he 'lata i n figs.2 a and 2b also sho"s 
tha t the effect of r eta r dation i s shi fted t o l a r ger x~, values 
when the ener gy increases. 
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/612. The d ata in fi g.2b 
show thatqFhere is a difference 
be tween orr + 06 and a;_A '\II1his i s 
due ~o the tact tha t aTl + ,. 
F Gr. -p ' The theore t ical ctrves 
in fig.2 should be compared 
with the r a ti o 

A(a'l' + ° 'I' ) /(0'1' + a IjI 
n+ rr - p 1T + A l1-Ap 

where the contribution of S(b, z) 
is cancel led. 

On the othe r hand, the reac-
XF tion of J / 'I' production on nuc

lei can be used to measure the value of 0 charac t e rizing the r e 
la tive diffe r ence o f the neutron and proton densi tie s i n that 
region of th e nucleus wh ich give ~ the main contribut i on to the 
cross section . 

'I' ql 'I' 'P 
- (on+ A - a _ )(a _ + a + )

13 ~ ___ ____~_.L__.!'_..L__ .."_.P_ (2) 
'I' ~I 'I' 'I'
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If x i' O. t here is no nuclear sc r eening and 13 = (A - 2Z ) / A . 
Bu t when x r '" 1 t he screening becomes l arge and one measures th e 
va lue of a on the nuc lear surface. Th i s sta t ement is mode l 
i ndepende nt. The smallness of a~n permits one to avoid t he 
problem to consider secondary i nreractions. Thus the method 
pr oposed seems t o be promi s s ing (cf . ref. / 10/ 

) . 
Th e e f fec tive thi ckness of the corre sponding nuclear matter 

can be estimated in t his mode l : /J" z :: (1 - x y) E/ K. To increase 
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the sensitivity to the va.lue of D, one ~as to ("hoDse interme
diate energies, where the difference 0 _ _ adt- is larger, 
()r to investigate the ,/,,- pair produc~ign ou'tsfde the J/'I' peak. 

3. 111 addition to thc ('Cfecl considered above the shadowing 

of t 'I(lo wcC'-paTtons of the> nucleus al so tAkes place, due to the 

overlap of parton clouds in the system of reference where the 


M~nucleus i::, fast Ill!. This shows up At x --X-A, and becomes 

r sR 


si~nificant at large energies, which may exp l~in the discrepancy 

b~tween the data and calculation in fig.2a and 2c. 


4. The approximation used here neglects the gluon bremsstrah

lung which should be present, since the quarks change their co

lour every time they interact with a nucleon inside the nucleus. 

We assume that the bremsstrahlung is confined inside the colour 

fl ux tuhe , In the framework of the simplified approach presen

tC'd ahove this should show up as an effective increase in the 

value of " with respc('t to the static one, 


The authors ~1re indehted to L. LLapidus for valuable discus
sions, 

REFERENCES 

I . 	 Low F.E. Phys.Rcv., 1975, 1)12, p.163. 
2. 	 Casher A., Neuberger II. ~ NU5sinov S. Phys.Rev " 1979, 


D20,p.179. 


3. 	 Aubert J.J. et al . CERN Prel'rint EP/R2-152, Geneva, 1982. 
4. 	 Antipov Yu.M. et a l. Phys.Lett., 1978, 76B, p.235 . 
5 . 	 Anderson K.J . et.11. Phy!:;.~ev.Let[., 1979, 42, p . 944. 
6 . 	 Corden M.J. ot,1. Phy s.Le lt., 1982, l iOn, p.415. 
7. 	 Badier J.J. et a1. Z.Phys .C, 1983, 20, p.IOI. 
8. 	 Ab'ramov V.V. et a1. Nuc1.Phys., 1984, B245, p.l. 
9 . 	 Kopeliovich B. Z. , Nicdermyaer F. JINR, E2-84-7 14, 


Dubna , 1984 . 

10. 	 Vorobyov A.A . Proc . of X Winter SCllool of LINF, 


Len ingrad, 1975 , vol.2, p.5. 

I I. 	Kancheli C.V . , N~tinyan S.C. Yadernaya Physica, 1970, 

II,p.1305; KancheliO.V. JETP Lett . , 1973, 18, p.469. 

Received by Publishing Department 
on December 24 , 19B4 . 

<t 

KOnl!J1JlOHJI\1 l .3. , l1 H,Ae p,.ta iiep 1%> . 	 E2-84 - 834 
Hnepltoc "I'paHHpOB 3HHe oOpa30e8HHR J / 'I' Me30llOB 
Ii :lCIITOllllblX nap 

TO P'fO.iliCHHC aD,pOHOD lI,aeTHbIMH CMal>l}t npH n p OXOJl\AeHHH 4ep e3 

R.a,pO n pH BO,DHT K 3 Ha4HTenLHOr-ty 3K paITHpOn8HHIO 86.'H3H KlmeMaTH

4eCKoii rpaHHUbl X • 1 . nOKa3aHO, '-IT O, H3Y48ft HMny nbcHhlii cneKT p 

06pa30BLlHH ft J 1'1' linH PP 113 HApax, ~tOjKHO 3Q:MPeKTHBHo H3 Mepl1l' b 
pa3nHllHe nno'rHOCTeH: HeHTp OHOB H npOT oHOB B pa~ 1II D: cnORX RD,e p

uo ,o aemeCTBa AO n OBepXHocTH . 

Pa6oT a. BblflonHeHa B na60paTopHIi .fl.!lepHbIX npo6ne M OHHH. 

ITpenpHHT O&beAHHeHHoro KHcTHTYTa Rne pKWX Hccnenos8HMA . nYaHa 1984 

Kopeliovich B. Z. , Niedermayer F. E2- 84 - 8 34 
Nuc l ea r Sc r eeni ng i n J / ~ and Lep t on Pa i r 
Production 

The i ncident hadron turns i nto a c oloured state in an 
inelastic collision inside a nucleus and i s s lowed down by 
col our forces. This leads to 8 considerable nuclear screening 
near t he k i nemat i c!l boundary = 1. The momentum depenxF 
de nce of J / ~ or ff production off nuclei provides a mode l 
i ndepe ndent in f orma tion .obou t t he d ifference of neutron and 
proton densi t ies inside the nuc l eus up to the nuc l ear sur face . 

The i nve s t i ga tion has been pe r formed at t he Labo r ator y 
of Nuc l ear Problems , JINR . 
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