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1. It was shown 9’2] that the hypothesis of nucleer sca-
lirng for processes induced by strong interacting particlesl?’4]
is also valid for processes induced by high energy J— quanta,
Analogous data are reported in Ref.[s]. The hypothesis of nuc-
lear sceling is usually considered to be valid for secondaries
at emission angles in back hemisphere[4,6]or in kinematically
forbidden range of the given particle produced at the interac-
tion of the incident particle with quasi-free nueclear nucleons.
It was shown [1,2,4,5] that B and C parameters of exponen-
tial representation of normelized invariant cross-section

1L E d% - -BP°
P25 % dgap = C Pl )zcep(-BP)

change with the variation of the sngle of secondary particles,
However the angular distribution of these parameters is not yet

investigated in detail, ileanwhile our knowledge of the type

of these dependences may be very important for the chaice of

model representations explairing the effect.

In the present work the results on B and C dependences

on the emission angle of the proton in process

Y+A—P+A (2)
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7.

on nuclei 120, 630u and 208Pb at maximum energy of bremsstrah-
lung’ K -quanta 4,5 GeV are given,

2, The meesurements[7] where conducted at ["-3 beam of
Yerevan synchrotron. Secondary protons in reaction (2) with
the kinetic energy T = 80,100,130,180,210,290 HeV were identi-
fied by means of the range-teleacope [8] for emission angles
ranged from 20° to 160°, The errors of angle determinstion
are within ¥ 15', The mean -square errors of energy measure-
ment are ¥ 7,5 eV for T=80 eV and % 3 MeV for T=290 MeV. The
intensgity of incident ( -quanta was meesuréd by means of
Wilson quantameter with % 2% errors., The results obtained_
were corrected for nuclear absorption and multiple acattering(
in the telescope and for the decrease of the effective number of

nhotons due to the pair production in target.and for the regis-
tration efficiency., For the fixed value of emission angle v
and for the given target nucleus the parameters B and C

were found by the formula (1).

The dependences of B on the emission angle for 120 (§ )
53 (4 ) and 2%8py (§ ) are given in Fig,1. Only the statis-
tical errors are shown, The systematic errors of the determina-
tion of B are estimated to be less than 20-25%, From Fig.?
one can see that the parameter B doesn't depend on the target
nucleus [1] and decreases smoothly with the smission angleq?.
In Pig. 1 the experimental points from Ref.[1] and[5] are
shown together with our date. As one can see, the17-dependence
of B is the same for all the three works, though the values
of 3 from Ref,5 exceed systematically those from the Ref Eﬂ
and the ones of the present work.It is pointed out in the Ref.[<

-A=:
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that the point at 4% = 144° has large statistical errors(~ 303%)
but the points atq¥ = 30°,60°,100° and 120° are statistically
wall determined, This excess may be poggibly due to either
th- sistematic errors in the measurements or to the fact tﬁat
the maximum energy of f-quanta in Ref.[5] was ( Ea,)max =1,2
GeV. So, according to Fig.1 the B parameter for angles 20°
< U< 140° is the monotone function of €03V and tends to sa-
turation at U2 “IOo.

4. In Pig.2 the dependences of parameter C on Ca5ﬂrfor
the same nuclei '2¢($), ®%cu (3 ) ana 2®pv (§) are given. If
ro'r 120 nucleus the parameter C increases with the decrease of
ﬂr angle,it remains constant for 63-(;u,wl:ui.le for 208Pb it shows

+the tendency to decrease,This interesting experimental result con-
firms the conclusion of Ref. [2]based on preliminary measure~
ments of ¢f -dependence of C that at large angles C depends cn
the atomic number of the target wnucleus and for small angles

such a dependence is noi observed. Such & behaviour of the

parameter C is difficult to explain unambiguously at the pre -

gsent time.
5. last year there appeared in literature the model esti-

metes for explanation of the cumulative effect and the nuclear
scaling. In Ref.[al an attempt was made to explain the results
of available experimental deta by calculating the multiple re-
scattering of secondaries on nucleons of the target nucleus.

The author [?] came to the conclusion that the dependence of pa-

rameter B has tihe following form:
A Pt L(v)
B- Tme [d(l’n(e{ +1)-n 1&*]- ei%a (3)
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where 1J is the emission angle of protons for the angular range
Gi>U>1, mand P are the mass and the momentum of protons,

o and D are some constants. The function L{(1V) variesy over
the range 12,5~(-8) at17changing in the intervel (BT}ﬁyég ).
The term Zz{L/bog)is very small with respect to the first term
in square bracets. As one can see, B depends not only on 17 N
but on P too. It is necessary to point out that (3) is strict-
ly valid for P > 2,0 GeV/c, at 0,4<P<1 GeV/c one can usge it
for qualitative comparison only[9]. Normalizing the exXperimental
data and the relation (3)e.g.in the point 4% = 90°, then the
quadratic dependence for 60% . = 130° agrees well with ‘he re-
sults of the present work(fig.3). Outside this range the a.scre-
pancy is considerable,

In Ref. UO] the authors tried to explain the generation of
cumulative particles on nuclei by means of the statistical model
of the interaction of incident particles with the nucleon of the
nucleus. It was supposed first that the cluster (fire~ball) is
generated during the collision which could interact with nuc -
leons in the nucleus, The secondary particles are generated
owing to the cluster decay at its flight. In this case the in-
variant cross-gsection (particles spectrum)

E-V-P
f~exp (“ T vk ) 1)
where V is the critical velocity at which the cluster decay
takes place, To is the universal hadron tempcrafure. The pre-

sent value of T, is 160 MeV.

Making uve of the uncertainity relation the authors [19]



eswvimated the value of the critical velocity to be V = 0,7.

For Teem (i.e.T=P2/2m) one can find the expression from (4)

B=[1-(amv/p)cosdyp]/mT, (1-V3)7 (5
it high energies, when &2xP(E»»m)

B=(1-VcosUy,)/PTo (1-v2)7=.

Une can see that B depends on both 7 and P. The ¥ in (9)

(6)

and (6) is the angle between the direction of clusier motion
and the diréction of secondaries. Assuming that the Jirection
of cluster motion coincides with the direction of the initial
porticle, then on the basis of (6) we can find for example
R = B(180°)/8(0°%),
4s the experimental data of the present work are vubtained
for emission angles from 20° to 150° one can find 3(1800) and
B(0°) by the extrapolation of -data in Fig,1.
It follows from the relation (6), that the calculated
value of Ry is DyTe Accordingvto Lhe data of fiz.t, Rexp is
4.6%51,A1though the relations(4),(5) and /i) ure valid for ener-
gies of secondaries Far in excess of that of aecondary protcns
in the present work, nevertheless the calculated and the ex-
perimental values of R turn out to be sufficiently near.
It should be .pointed out that the above comparisons have just
illustrative character, as the theoretical consideration49’10]
are far from being perfect.
The authors are would like to thank Prof.A.Ts.Amatuni for

interest ts the work, to Prof, G.A.Vartapetyan and Prof. 3.G.

iatinyan for support. to G.G.Grigoryan, D.V.Karumyan, Zh.L.




Cocharova for participation in physical experiments and pro-
cesziug the data and the Yerevan Synchrotron crew the assis-
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fig.3

figure Captions

Dependence of parameter B in relation P=C- exp(—BPa)
on emiésion angle of protons in b‘ftﬂ "Pﬂq’ reaction.
The experimental points §_,§, § correspond to
2, 63Gu,goan respectively, ® from Ref. [1] }- from
Ref, [5].

The same dependence as in Fig. 1 for parameter C.

The experimental points }, } ’ i correspond to
208

12

°3cu,“%8eb, respectively.
4 -dependsnce of parameter B for the 12(}.1‘11(9 curve cor-—
respond to rel,.(3) (normalized to the experimental

rasults at = 36%),
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