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Experimenfal results on the photoproduction of cumulative
protons on 120 are presented versus the light scsling varieble
d and P . The structure function f(d, P:) is shown to be

. > . 2y
factorized forol >1 and R > 0,5 G-ZV/C )f(d-PJ.)-f,(d"fg(&a)
The functiéns F,(2) and fa(P:) 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 invarient cross
sections on two directly measured values - kinetic enerygy (or
momentum square) and detection angle:

Ed56=§'“—}'17- T, : )
'dbp = (P)- (P: )-}( ’ ) (1)

Such a representation has a certain disaedvantage: the invarient

structure function § is expressed, as in the limiting frag-
mentation suggested by Yang et al. [1], through variables, one
of which (in this case the detection angle) is not inva.ria.pi_:
(the kinetié energy of the detected particle is an invariant

value since for the reection
Q-+ A -_— C 4+ x : (2)

. v
Tes= %{ﬁ_- mc , where P, and P, are the four-momenta
of the particles C and A , respectively).

The final choice of invariant variables for the production

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

- » P, gives no good results, since

Feynmen variables X=
(P" )mo.-K
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the processes of the production of éumulative particles are in-
vestigated mainly at moderate energies when the definition of
X is not valid.

Recently more and more often is used the light scaling

variable [2 '3 ]

ol ={(m:+ Pca)tla_ P, Cos'l)c]/m (3)
which ceincides in the infinite energy limit with the PFeynman
variable X « It should be noted that variables of a number
of model representations of the production of cumulati_ve par-
ticles (for instance, the cumulative number @ in Baldin~
Stavinsky approach [4], the variable K mip in Amado-Woloshyn-
Frankel [5’6] approach etc.) also coincide with the light scel-
ing variable at S —= oo

Experimental dp.ta and their conmparison with theoretical
repredentations on the production of cumulative protons on nuc-
lei, i.e. in the process (1), when @ is the essence of & -
quentum, have been so far presented [7] in the variables (T, -D Y.
It has been shown that the structure function f(T. 1}) isn't
factorized over the variables | ”a.nd ‘1} . 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 invarient va-

riebles o , P, .

2. In Fig. 1 the set of experimental data is presented
cn the angular dependence of the structure function of proton

12 mo.x '
photoproduction on the nucleus C at EK = 4.5 GeV and et
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& 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 (1:1? )-
representation to the (d.,& )-representation, all angular de-
pendences were fitted by- polynomials over ‘J +« The results qf
such a fitting are presented in fig. 1 by solid lines. Since
the number of points in'i';he given '\> ~-distribution is fairly
large, the accuracy of interpclation on curves is good. The
fitting curves have been used to find the points in (dk, Pk )-
representation. This hes allowed to essentially increase the

number of peints (oL, P, ) without prejudice to accuracy.

3. In fig. 2a the dependences of structure function on &«
at four values of P, are presented. Curves mre drawn through
pointe to meke it more obvious. According to fig, 2a the depen-
dences of structure function on ¢ have the same form for all
values of ﬂ . At d a2 { the maximum of J( (o(,Pf) is observed.
Apparently, this testifies the change of the proton gemeration
mode at o & { (it should be noted that to the values of »{
eorreapozids the cumulative region, i.e. the forbidden region
‘for the reaction (2) on a free, até.tionary nucleon}). _

In the region .o( > { the function f (d, ,Df) ig fac-

torized
' . 2 2 ,
Fld R)=F (=) £, (P) (4)
then _£ (d) has an exponenti'al form
£, (o) ~ exp (- et /el) )
with ol, = 0.147. In the case of primary hadrons with the ener-
&y 8.9 GeV -.Qlo4..!_9.-155[8’_9]~ It_should be mentioned, however
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that d, in (8,91 1o gefined for special case only, when
P = O (the proton detection angle is "}P =.180°). Unfortunate-
ly, for other values of 8 such an ang,lysis is 1aci:ing.

A number of dependences of :f (&, P ) on P,2 for various
o are presented in fig. 2h. Pirstly, one can see fairly well
the factorization .oﬂ.’ the funpt:i.on F (d, Pf) on £, (ol)
and fg ( P_l_z) « Secondly, two regions of the function fz ( Ple)
‘stend clearly out. In the case of small velues of o (d=1)
_-}a(P:) is described by two exponents with different .P:'O ,

namely, for sméft1 P,l, the exponent is a more falling one
( P2 = 0.121 (6ev/c)?) than for large P, ( RS =0.195
(GeV/c)). The vaiidity region of the small exponent is consi-
derably extended with the i:ncrease of ol . '

Thus we can assert that for the values ok > { ' and
P.L > 0.5 GeV/c the étrucfure function is not only factorized
into two functions f,‘ (d) and J(c.( P_Lz) , but also that

these two functions have an exponential form.
In conclusion I would like to express my thenks 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

Angular distributions of the reaction d'nc - PX
yield at E; ¥ e 4.5 GeV. Experimen;cal points: ¢ -
for the proton momentum PP = 0.4 GeV/c, ¥ =~ 0.44
GeV/c, B =~ 0.52 GeV/c, A -~ 6.608 GeV/c, ® = O.Gp

'‘GeV/c, { =~ 0.79 GeV/c, ¥ =~ 0.84 GeV/c, O =~ 0.98

GeV/c, & = 1.131 GeV/e, © ~ 1.25 GeV/c. The curves
ere drawn through experimentel pcints by & polynomial
over’ 'JP by the least squares method.
a) Dependence of the structure function f(d, P:) on
the light scaling variaeble o for varicus .P; . Ex-
perimental points: O~ [} = 0.25 GeV/e, A -~ 0.5GeV/t,
0 -0.75 GeV/c, WV - 0.95 GeV/c. The curves are
drawn through experimental points to make it more ob-
vious, o
b) Dependence of the structure function f (d, F;‘,_‘) on
B_a at various valueé of of - Experimentai points:
O-od = 0.5, & =082, & -1.0, O =-1.5
¥V - 1.9. The lines are drawn *through experimentaa

points using the least squeres method by the exponens

tial law.
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