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Показано, что если кумулятивные фотоцротоны (КФП) регжот-

рируются в совпадении с вперед летящими адронами (некуцулято-

ными протонами и Я -мезонами) и бея такого совпадения (т.е.

инклюзивно), то спектры КФП различны, во втором случае спектры

КФП более жесткие. Показано также, что в первом случае струк-

турная функция фрагментирущей систет (ФС)в КФП обогащена вн-

сокоимпульоной компонентой составлявджх ФС констжтуентов.
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1. Introduction.

In Ref. [l] we have presented results of the measurement of correlations

between the cumulative protons (CP) and the forward protons and 5Г -mesons

produced.by the bremsstrahlung £-quanta with Ey"** • 4.5 GeV from а С

target In the reaction:

where """— " and " —•" " denote the backward (cumulative) and forward

(noncumulative) particles, respectively. Such correlations are shown to be

present. In the (pp) coincidence the presence of correlation Is expressed

through the dependence of the correlation function:

h-
 (г

>
on angle and momentum, whereas 1n the (рЯ ) coincidence - through the de-

pendence on the CP momentuw onlv (F1g. la,b). In the (1) f,* 1s the two-



-partfcle Invariant yitld, f' M d ;
(
 a n th* corresponding Inclusive

yields ( i « p.* )•

Following the abovt-dttd results, In the prtstnt work we aft «talcing an

attempt as to obtain Inforaation about the similarity of the CP energy

spectra and the enargy dependence of FS structure functions obtained In the

CP Inclusive production and In the coincidence with the forward hadrons.

2. Spectra.

The variation of the correlation function (2) with the CP energy ( or

momentum) (Fig. la,b } points out the alteration of the energy dependence of

the two-particle spectra fpi,(T,e) as compared to the Inclusive fp(T,6)

Note that the character of this variation ( K
p l
 grows with Increasing the

CP energy) testifies that the kinematic restrictions are not Important here.

Indeed, with Increasing the CP energy, the energy for the forward hadron

becomes less and less. If there had acted the kinematic restrictions only,

then at f
t
 • const the Itj^ would have been a decreasing function with

Increasing T
p
 . The experiment shows a contrary situation; therefore,

the variation of energy spectrum Is connected rather to the mechanism of

the CP production. There are similar experimental data on the correlation

between the CP and the forward hadrons, obtained with the hadronic beams.

In Ref. [2] performed on the Si" beam with P « 3.7 GeV/c, there

were studied correlations between the CP emitted In the angular range of

160° - 180° and the forward positive-charged hadrons ( P r > 0.8 SeV/c).
h

It was found that the correlation function
 м
 К pj, "Is CP-energy-1ndepend

ent, I.e. the CP energy spectra are the same 1n correlation and without 1t

(they are described well by the exponents with the same slopes). The differ-

ence between the cases with primary hadrons and у "Quanta, apparently,



can be explained by the difference 1n the nature of Interactions of у -

-quanta and hadrons with the nucleus, which consists In the fact that the

high-energy у -quantum Interacts with the nucleus once, whereas the had-

ron - « ) ~ Я * times. Therefore, 1t Is natural to expect In the hadronic

data a considerable admixture In correlations, which Is due to the coinci-

dence of particles from different collisions. This In turn trill result In

the weakening of the dependence of the CP spectrum shape on the correlation.

It follows from stated above, that If for the hadronic processes one chooses

conditions when \> • 1, then the variation of the spectrum 1n the cast of

correlated protons should be expected. Such conditions can be provided when

studying the process (1) on the lightest nuclei ( 0, He) or by decreasing

the Incident hadron energy. Unfortunately, up to the present time, the

correlation measurements on the lightest nuclei are performed neither for

the low-energy photon beams nor for the high-energy ( > 1 SeV) ones.

However, there are results [з] obtained with 1 6eV proton on
 1 2

C , when the

number of Interactions for the CP production cannot be more than unity.

In Ref. [3] the CP spectra were measured at 109°, In coincidence with the

charged particles In the forward semisphere at -41°. Fig. 2 shows the de-

pendence of K
P
t (or rather of the ratio т ^ ) on the CP momentum. One

can see the Increase 1n K
p i
 with Increasing the CP momentum. Fig. 2 also

shows two our points at p • 0.4 GeV/c and p • 0.57 GeV/c. A good agreement

can be observed here.

3. Structure Functions.

Consider the correlation function (2) versus the variable cC which Is

a fraction of the fragmentation system momentum carried away by CP In the

frame where the FS Is fast. In this case f
p
C<*Jj^ .

 const
 and f ^ M f ^ .

- const are the momentum distribution of constituents In.the fragmentator

-it,



in the Inclusive and the correlation cases, respectively.

Unfortunately, the present number of measured points is Insufficient to

study in detail the structure function £,{(*, ft.) . as 1t was done with the

case of JL(ct, PA) In [4,5] ; nevertheless, we can draw some conclusions

as to the behaviour of fp. WPjLSemal relative to fp(«)Pj:cemst versus « .

F1g. 3a,b presents Kpp and K p S as functions of ct at three

fixed values: B. » 0.2, 0.3 and 0.4 GeV/c. One can see that Kpp and Kpjr

Increase with oC at fixed Px . From (2) there follows:

The Increase of K p l with ot Implies that the structure functions p

differ from the same functions for the Inclusive CP. T O be more

concrete, If / p ^ J ^ ^ ^ t 1s a decreasing function with ot [4,5] , then

!pl(°Op« const decreases relatively slow with oL .

Thus, FS fragmentizing to CP and the forward hadrons are enriched with

high-momentum constituents as against the FS fragmentizing to Inclusive CP.

For the (pp) coincidences, 1n some cases one can even estimate quanti-

tatively the variations of the structure function slope. Indeed, as can be

seen from Fig. 3a, the oC -dependence for all the rl is well-approximated

by the exponent K
PP
(«,Р

А
)=»const-exp(o£/rfOK) , where otOK = 0.726+0.05.

According to [4,5] , foC*; Rt) 1" tne region Px * 0.2 * 0.5 and at

d > 1.5 1s well-factorized: $p(<*jP±) = | p ( ° O ' fp( Px) 5 here

U^P^coni^ ^ ° L o p ^ w1th ^"P и 0 Л 3 4 < Так1"9 account of the

latter circumstance for f
pp
W

P
^

consi
 . we obtain ^ « * k ^ * « p ( - j - y

where °^opp • 0.165 ± 0.06 , which differs substantially from оС
0|
> » n.134.
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Figure Captions

F1g.l. The correlation functions K"pp" (a) and Kff (b) versus

the emission angle of cumulative proton, 6jT , at two

momenta: Pp * 0.4 ( О ) and 0.57 (•) 6eV/c.

The lines are drawn through experimental points for

Illustration only.

Fig.2. The ratio -y- ( • ) as a function of p^- of CP

emitted at 6^* 109°; the forward hadrons emitted

at -41° ( О ) - this work.

F1g.3. K-p? ( P
x
,ot ) (a) and К щ ( P

x
 , ot ) (b) as

functions of ot for three values of P
x
 = 0.2 ( • );

0.3 ( ф ) and 0.4 ( О ) GeV/c. For (a) tho line Is

drawn through the points by the least-square method

according to the relation K^(oC) ~ exp (°*/o£oic)

with d-ок ' 0,726 ± 0.06. For (b) the lines through the

points for the given Р
х
 are drawn by eye.
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