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It is widely accepted that hard processes on nuclei are not
screened since their cross sections are small. 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 xp = 1 in subsequent colli-
sions, i.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
an inelastic collision, i.e., a colour exchange, the hadron
is retarded by the colour string with tension «. It is clear
that hadronization of the string does not influence the re-
tarding force acting on the fast end of the string. Its ener-
gy E decreases by AE =xkAz over a distance Az from the co-
lour exchange point. Thus the J/W¥ (or fFP) production cross
section is
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The shifts in energy E=E -kAzand Feynman variable EF =
= x (1 -xAz/E)"! are taken into account here; Az = Zo - 745
p(b, z) is the nucleon density, depending on the impact parame-
ter b and the longitudinal coordinate z; #&(b, z)=(p, ~p ) p

is the relative difference of the neutron and proton densities;
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=9
T(b, Zy. z,) = [ dzp(b, z): the hadron-nucleon inelastic cross
z

section is Ji";The cross section oy’ =_2 mb is dominated by
the contribution of the reaction WN .DDX.The YN . ¥Xcross sec—
tion is small, about 0.08 mb.

The first term in expression (1) corresponds to the case
when the incident hadron produces J/W on one of the nucleons
without undergoing an inelastic scattering before the hard pro-
cess. It is clear that such events take place on the nuclear
surface and their contribution to the cross section increases
with A as A%/3,

If the incident hadron undergoes inelastic scatterings be-
fore producing the J/¥, the corresponding contribution desc-
ribed by the second term in expression (1) has approximately
a linear A dependence at xp= 0 and = A%® as xpo 1,

Such behaviour of the expo-

1wt o e 40 nent alxg) is con?irmed by the
a —O‘/35 data “*=% shown in fig.l, The

12 * xradependence of the ratio
N Azzs Ao, (x Vo ( is shown in

X
: h h .
flgf . The theoretical curves

are obtained by using expres-—
sion (1). The nuclear density
p(b, z) is taken in the Woods-—
Saxon form. We neglect the small

~ IR vy P (about 77) diff%rence between
0 02 04 06 ¢ the values of o, and Tr—p" Y
X The energy dependencg qf'p [
F is taken in the form’%o  (E)=

Fig.1 « exp(~a/E), where a = 20 GeV.

v L v The xp-dependence is approxi-
mated by o, (xp =(1-xp)75 oy xp)= (1 - xp)°. The string ten-
sion x for the colour octet string can be considerably larger
than the value x = 1 GeV/fm, obtained ’?/ for the static trio-
let string. The data’8/ for the high hadron pair production off
nuclei are well described’®/ with x = 3 GeV/fm. We have used
this value here.

Influence of the Fermi-motion compensates partially the ef-
fect of retardation. Nevertheless, the estimates made for
40 GeV incident energy have shown ’®/ that the corresponding
correction is small and decreases rapidly with increasing ener-
gy- )

It is worth noting that the comparison of the data in fig.2b
for the proton and pion beams copfirms the retardation effect.
Indeed, the xp-dependence of ”p)(xF) is steeper than that of
0.8 (xg). The comparison of the data in figs.2a and 2b also shows
that the effect of retardation is shifted to larper Xp values
when the energy increases.
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7 where the contribution of &(p, z)
y T VT 7 is cancelled.
A & On the other hand, the reac-
Xg tion of J/¥ production on nuc-—

lei can be used to measure the value of 8 characterizing the re-
lative difference of the neutron and proton densities in that
region of the nucleus which gives the main contribution to the
cross section.
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If x# 0, there is no nuclear screening and 8= (A-2Z)/A.

But when x g+ 1 the screening becomes large and one measures the

value of 8 on the nuclear surface. This statement is model-

independent. The smallness of oy permits one to avoid the

problem to consider secondary interactiogs. Thus the me thod

proposed seems to be promissing (cf.ref. eyl

The effective thickness of the corresponding nuclear matter

can be estimated in this model: Az = (1-xF)E/x, To increase
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the sensitivity to the value of 8, one has to choose interme-
diate energies, where the difference O = =04 is larger, "
or to investigate the y'p~ pair productibn outside the J/¥  peak.

3. In addition to the effect considered above the shadowing
of the wee-partons of the nucleus also takes place, due to the
overlap of parton clouds in the system of r%ference where the

nucleus is fast/11{

This shows up at Xp '>_..'l}_i.A, and becomes

et g - ‘. Shy | :
significant at large energies, which may exp1%1n the discrepancy
between the data and calculation in fig.2a and 2¢.

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 assumie that the bremsstrahlung is confined inside the colour
flux tube. In the framework of the simplified approach presen-
ted above this should show up as an effective increase in the
value of « with respect to the static one.

The authors are indebted to L.I.Lapidus for valuable discus-
sions.
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