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The processes of Dhoto- and electronroducti.cn of charmpri hadrons h
t

on nuclei are considered. The values of effective nucieon numbers are nre-

dicted in the framework of multiple scatterina theory, usinn a two-steo

mechanism of h
c
 formation. It is shown that in Ihe nresence of sufficient-

ly exact experimental data one can estimate the cross spction of с -сшагк-

nucleon interaction.
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С.Р.ГЕВОРКЯН, В.М.ЖАМКОЧНН, Ар.М.КОЩШЯН

ФОТО- И ЭЛШРОРОЯДЕЯИЕ ОЧАРОВАННЫХ ЧАСТИТ^

НА ЯДРАХ

Рассмотрены процессы фото- и электророадения очарованных

адронов h
c
 на ядрах. Б рамках теории многократного рассеяния,

с использованием двухступенчатого механизма образования h
c
 ,

предсказаны величины эффективных нуклокных чисел. Показано,что

при наличии достаточно точных экспериментальных данных возмож-

на оценка сечения взаимодействия С - кварка с нуклоном.

Ереванский физический институт

Ереван 1956



During the recent years the nroduction processes of particles with ooen

charm he ( # , Ac.--)
 n e v e

 been intensively investioated. The interpst to

these processes is due to the fact that the Presence o* heavy с -ouark in

the final state gives information about nonvalent component of nucieon wavp

function.

Thus, e.g. the study of photo- and electroproduction reactions n
f
 charmed

hadrons # N —*- h X allows one to determine in a most direct wav the dis-

tribution function of gluons in nucleons. A aood description of experimental

data [1] in these processes is attained in the model of nhoton-nluon fusion
• - _

with a two-step production of h
c
 : y § ~*~CC , С (с) •- he X

In the present work this mechanism is applied to the description o
f

Dhotoproduction processes (by both real and virtual photons^ of charmed

particles, which makes it possible to net information about the cross section

of С -quark-nucleon interaction O ( c N ) .

From experiments on photoproduction of 3 / 4 ^ [?J mesons on nuclei

there was obtained an estimate for total cross section of interaction of this

meson with nucleon 6 ( Y N ) ~ 3 mb. which seernnaiv implied that

6^(c N ) "* 1 mb.

Recently, a noticeable pronress is achieved with the models in which
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account 1? taken of mutual screening (by color) of quark-antiouark pairs at

small distances [3] . From the viewpoint of this approach, the smaTlness of

S C ^ F N ) is due to mutual screenina of C C nairs 1n 3/V -meson

rather than to smallness of quantity 6 ( c N ) . This 1s due to a lesser

radius of J/^K as compared to ordinary mesons.

At high energies in the fragmentation reoion of Dhoton one mav believe

that the transition of С -quark to hadrons occurs oi'tside the nucleus.

This enables one to estimate O ( c N ) from the A-denendence o
f
 Inclusive

spectra of у Я — * ~ h
c
% process.

Using a-standard technique of multiple scatterino theory, the inclusive

spectrum of this process can be expressed throunh the elementary sDectra

as follows:

C2)

In these expressions the followinq notations are used:

.-ST^_

is ? projection

of one-particle nuclear density on impact parameter nlane* N (0,6)



п=1

The Integrand in (2) represents an inclusive soectrum of с -ouark which

suffered n-1 Inelastic collisions 1n nucleus; - . is an In-

clusive spectrum of $(c)H-~cX ; 6 = 6
l
" ( c N ) , and S>c" (*) 1s

fragmentation function of С -quark 1n h
c
 . In view of the fact that the

charmed quark 1n h
c
 carries a larqer fraction of momentum, we shall take

for simplicity that

The spectrum of ^ N **" cX process was chosen in the form:

^jT ~ X (i~X) . This parametrization describes satisfactorily ex-

perimental data [4] on %N-*~Z)
C
X process (usimj (4)).

2 i *

At Я тг О the spectrum of V N - ^ c X process was DarametrizeH

as follows:

d 6 p я,,
 4

a

( О = -0.66, 6=0.13 at Gt
a
= 20 (GeV/c)

2
; Ct = -O.55, 6=0.ПР

at Q. = 80 (6eV/c) , which describes well the calculated SDectrum in thp

photon-gluon fusion model (Fiq.18 of Ref. [5] ). By analoov with

1 d6 ,
hadrons spectra, it was assumed that -=- —j s \

о d X

Taking Into account the above-auoted assumntions we obtain the followina

expression for inclusive spectrum of



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

nuclear density:

with parameters from Ref. [6] .

Fig.l shows the dependence of effective nucleon numbers

d 6 У*'

dx

on A at X = 0.5. while Fiq.2 - on X at A=2O7 (Pb) for different, values

of d 2 and 6 .

F1g.3 presents curves which describe the dependence of sunerscHnt oC

on X in qenerally accepted annroxiination ^ f f = j H * ) f l

а
г
=о.

As is shown in the plots, the value of Neff
 1 s

 rather

sensitive to the value of quark-nucleon cross section. Thus. e.o. at

6^ = 1.5 mb and 6 = 10 mb thp values of effective nucleon number ̂nr

a Pb nucleus differ by &0%.

Thus, in the presence of sufficiently nrecisp experimental data, one

can draw some certain conclusions about the value of cM-intf»raction inelas-

tic cross section.
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