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Durina the recent years the oroduction nrocesses of narticles with npen
charm k¢ (ED,/\C,".) have been intensively investinated. The interest to
these processes is due to the fact that the nresence of heavy ¢ -cuark in
the final state glves information about nonvalent comnonent of nucleon wave
function.

Thus, e.q, the study of photo- and electroproduction reactions nf charmed
hadrons gN — hX allows one to determine in a most direct way the dis-
tribution function of gqluons in nucleons. A aood description of exnerimental
data [1] in these processes is attained in the model of photon-nluon fusion
with a two-step production of he : ;g ~cc , €(C) = heX

In the present work this mechanism is anpiied to the descrintion of
photoproduction processes (by both real and virtual photons) of charmed
particles, which makes it poséib]e to aet information about the cross section
of C -quark-nucleon interaction © (cN) .

from experiments on photoproduction of ﬂ//‘P' [2] mesons on nucled
there was obtained an estimate for total crnss section of interaction of this
meson with nucieon O (WN) ~ 3 mb. which seeminalv imolied that

G(eN) ~ 1 m,.

Recently. a noticeable proaress is achieved with the models in which



ST

account ir taken of mutual screening (by color) of quark-anticuark pairs at
small distances [3] . From the viewpoint of this approach, the smallness of

6 (WN) is due to mutual screenina of CC nairs in J/‘-F ~-meson
rather than to smallness of quantity 1) (CN) . This is due to a lesser
radius of J/W' as compared to ordinary mesons.

At high eneraies in the fragmentation reaion of photon one mav believe
that the transition of C -quark to hadrons occurs ovtside the nucleus.
This enables one to estimate G(C N) from the A-denendence of jnclusive

*
spectra of b’ﬂ —= hcX  oprocess.
Using a-standard technique of multiple scatterino theorv, the inclusive

spectrum of this process can be expressed throuah the elementary snectra

as follows:
H—"hc 1 xn_—cx .
-———dG d& ' he X dx
dx (> =S—§" (x') 2 ('7")";‘ (1
x
A-»cX e e
a'_x— nZ. M (6) gdx,, _5-_;: "‘-_G'—dxn_‘, S(X Xo ** X pet) dxodX,,,
(2)

In these expressions the followina notations are used:

M 6 - N(O,B) H a n=0 I
n(8)= N(O,a)‘_gNt(6)7n>1 '

Na(S)= —61::_‘- S(6T)n e ; ; T(B)= SP(S 2)dZ  j5 a predection

of one-particie nuclear density on impact parameter nlane: N (o, 6) =



a——l_

] E; N (6)

The intearand in (2) represents an inclusive sbectrum of ¢ -auark which
db ¥(ey»c

suffered n-1 inelastic collisions in nucleus; a x is an in-

clusive spectrum of Y(€)N—-cX : © =6'""(cN) , and Echc(X) is

fragmentation function of C -quark in hg . In view of the fact that the

charmed quark in hc carries a larger fraction of momentum, we shall take

for simplicity that

,‘ac"'°(x)=6(1-x) (8)

The spectrum of XN == cX  process was chosen in the form:

d6
ax
perimental data [4] on XN—"SCX process (using (4}).

~x3(1- x) . This parametrization describes satisfactorily ex-

2 »
At Q ?é 0 the spectrum of KN" cX process was parametrized

as follows:

da‘*°

e ~ [x3(1-x)%+ ax®(1-x)% + Bx (1-x)]

{ A= -0.66, b=0.13 at - Qz= 20 (GeV/c)z; = .N 55, g - 0.nq
: 2

at Q= 80 (GeV/c)z, which describes well the calculated spectrum in the
photon-gluon fusion model (Fig.18 of Ref. [5] ). By analoav w'lth Jeadina

4 d6°¢Tme_
hadrons spectra, it was assumed that =
6 dx

Taking into account the above-audted assumptions we obtain the followina

expression for inclusive spectrum of X'H — h. X

A~ heX N =heX N=heX o 29 dxy 18
36 " (x)= 22 (x) [NOS)* ZMn(G)S S xy La)" e 15



In the calculations we used the Fermi parametrization for one-narticle

nuclear density:

fo
7-R
1+exp =

() =

with parameters from Ref. [6] .
Fig.1l shows the dependence of effective nucleon numbers
dg ¥4 heX
gA—~heX ax

Ne;f = d6& IN-—"hcA
dx

on A at X =0.5. while Fia.2 - on X at A=207 (Pb) for different values
of Qz and 6
Fig.3 presents curves which describe the denendence of sunerscrint of
on X in qenerally accepted anoroximation Nege = B(X) A% at
Q- 0.
A heX
As is shown in the plots. the value of NEH is rather
sensitive to the value of quark-nucleon cross section. Thus. e.q. at
G=-=15m and © = 10 mb the values of effective nucleon number far
a Pb nucleus differ by 20%.
Thus, in the presence of sufficientlvy precise exrerimental data. ore
can draw some certain conclusions about the value of cN-interaction jnelas-

tic cross section.
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