
ЕРЕВАНСКИЙ ФИЗИЧЕСКИЙ ИНСТИТУТ

ЕИ!-525(12)-82

K.SH.J3GIYAN

ON THE FACTORIZATION OP STRUCTURE FUNCTION

IN THE PROCESS OF PHOTOPRODUCTION

OF CUMULATIVE PROTONS

tm EPEBAH



Ш-525(12)-82

к.ш.Егаян

О ФАКТОРИЗАЦИИ СТРУКТУРНОЙ ФУНКЦИИ В

ПРОЦЕССЕ кетшитивного ФОТОРСВДШИЯ

ПРОТОНОВ

Экспериментальные результаты по кумулятивно^ фоторожде-
12-.

ни» протонов на С представлены в зависимости от световой пе-

ременной d и от Р
х
 . Показано, что для d>1 и(^0,5^струк-

турная функция /(<*,&) факторизуется: f(d, P
A
*J«/

t
(elJ-f

t
(f\

При этом функции £ (с!) и £
г
 (Р

х

г
) имеют экспоненциальный вид.
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. OF CUMULATIVE PROTONS

Experimental results on the photoproduction of cumulative

12
protons on С are presented versus the light scaling variable

ĉ  and Px . The structure function /(cl, f̂ fj i s shown to be

factorized f or o( > i and ft ^ 0,5 G*Y/c } Я^'^ДМ,(<*)*£05*)

The functions ^,(<Л) and §ЛР*\ here have an exponential form.
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1. Most of experimental data on the production of cumula-

tive particles are presented as dependences of invariant cross

sections on two directly measured values - kinetic епегьу (or

momentum square) and detection angle:

Such a representation has a certain disadvantage: the invariant

structure function £ is expressed, as in the limiting frag-

mentation suggested by Yang et al. Li, through variables, one

of which (in this case the detection angle) is not invariant

(the kinetic energy of the detected particle is an invariant

value since for the reaction

a + A -* С + X (2)
p .p

T
c

a
 ~^ * - m

c
 , where P

e
 and P

fl
 are the four-momenta

of the particles С and fl , respectively).

The final choice of invariant variables for the production

of cumulative particles isn't so far made. The use of ordinary

Feynman variables )(« —-—~ > P̂  gives no good results, since



thr processes of the production of cumulative particles are in-

vestigated mainly at moderate energies when the definition of

){ is not valid.

Recently more and more often is used the light scaling

variable I
2
'
3
-»

) *el-[(".'«• P / ) * - P
e

which coincides in the infinite energy limit with the Feynman

variable X • It should be noted that variables of a number

of model representations of the production of cumulative par-

ticles (for instance, the cumulative number Q in Baldin-

Stavinsky approach I J, the variable К miti *
n
 Ajaado-Woloshyn-

Fraakel •«•'•» approach etc.) also coincide with the light scal-

ing variable at S —•* o °

Experimental data and their comparison with theoretical

representations on the production of cumulative protons on nuc-

lei, i.e. in the process (1), when & is the essence of ft -

quantum, have been so fai- presented 4-1 in the variables (T; t? )•

It has been shown that the structure function ;f (T, i?) isn't

factorized over the variables T and I/ . This creates cer-

tain difficulties as compared with theory.

In the present work we have tried to present the results

of the photoproduction of cumulative protons in invariant va-

riables d. , P
x
 '

2. In fig. 1 the set of experimental data is presented

on the angular dependence of the structure function of proton

12 r~ M
a
"

photoproduction on the nucleus С at h
 v
 » 4.5 GeV and at
0



a number of values of the proton Kinetic energy. As it is seen,

no factorization is observed.

In order to make possible the transition from the (T]i? )-

representation to the (oC,fj, ̂ representation, all angular de-

pendences were fitted by polynomials over 1/ . The results of

such a fitting are presented in fig. 1 by solid lines. Since

the number of points in the given V -distribution is fairly

large, the accuracy of interpolation on curves is good. The

fitting curves have been used to find the points in (Л, R, )-

representation. This has allowed to essentially increase the

number of points (ol
f
fj_ ) without prejudice to accuracy.

3* In fig* 2a the dependences of structure function on oC

at four values of P± are presented. Curves are drawn through

points to make it more obvious. According to fig. 2a the depen-

dences of structure function on oL have the same form for all

values of P
x
 . At d ft; 1 the maximum of j- (ol,p

S
)
 i s
 observed.

Apparently, this testifies the change of the proton generation

mode at (A Sfc i (it should be noted that to the values o( > f

corresponds the cumulative region, i.e. the forbidden region

for the reaction (2) on a free, stationary nucleon).

In the region <* > 1 the function /(oi, P^)
 i s

torized

then -f (ot) has an exponential form

with Ы
в

 s
 0.147* In the case of primary hadrone with the ener-

gy 8,9 _GeV _c£e ._• _0_. 166 *-
8 * 9J. It_jfeould be. mentioned, however
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that <&
o
 in L

8
»"l i

8
 defined for a special case only, when

Q * О (the proton detection angle is i A e 180°). Unfortunate-

ly, for other values of r
x
 such an analysis is lacking.

A number of dependences of $(d
f
 P M on P±* for various

e( are presented in fig* 2b. Firstly, one can see fairly well

the factorization of the function j (d, Px ) on /, (oil

and /
a
 ( Р

х
 ) • Secondly, two regions of the function J (ft*)

stand clearly out. In the case of small values of cl ( сЛ S 1 )

;fc(^) is described by two exponents with different Р±
о
 ,

namely, for smell Q. the exponent is a more falling one

( Р Д - 0.121 (GeV/c)
2
) than for large P

x
 ( Р

х
% - 0.195

(GeV/c)). The validity region of the email exponent is consi-

derably extended with the increase of d

Thus we can assert that for the values ct >* f and

(JL ? 0.5 GeV/c the structure function is not only factorized

into two functions ^(ol) and /
e
 ( P L * ) »

 Ъи
*

 a l s o tba
'

t

these two functions have an exponential form.

In conclusion I would like to express my thanks to A.M.

Baldin for useful discussions and interest in this work as well

as to the staff of photonuclear reactions laboratory of YePI

for the help in data processing.
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Figure Captions

Pig. 1 Angular distributions of the reaction У С ""*• PK

— max • ' A .

yield at hv =4.5 GeY. Experimental points: T -

for the proton momentum rp » 0.4 GeV/c, f -0.44

GeV/c, • - 0.52 GeV/c, A - 0.603 GeV/c, • - 0.6b

GeV/c, ф - °«79 GeV/c, V - 0.84 GeV/c, О - 0.98

GeV/c, Д - 1.131 GeV/c, О - 1.25 GeV/c. The curves

are drawn through experimental points by a polynomial

over л^р
 Ь

У *
a e
 least squares method.

Fig. 2 a) Dependence of the structure function S[^> Pj.)
 o n

the light scaling variable ot for various P
A
 . Ex-

perimental points: O - f̂  » 0.25 GeV/c, A - 0.5GeV/fc,

D - 0.75 GeV/c, 7 - 0.95 GeV/c. The curves are

drawn through experimental points to make it more ob-

vious.

b) Dependence of the structure function £ (dt PM \ ox»

Pt at various values of o( . Experimental points:

O-ot • 0.5, A -0.82, Л -1.0, D -1.5,

\7 - 1.9. The lines are drawn through experimental

points using the least squares method by the exponent

tial law.
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