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It 1s shown that if the cumilative phetepretoms (CPP) are reytstered n
soincidence with the forwird hedrens (noncumilutive protens and K mbom)
and without coincidenee (1.e. tnclusive), then the PP spactra ere ¢fferent,’
and in the Tatter process ﬂny are hevder. It 1s alse shown that th the
former case the structure function of the fraguontation syetem (FS) tn the
CPP 1s enriched with high-sumentum component of the ¥S constiiments.
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1. Introduction.

In Ref. [1] we have presented results of the measurement of correlations
between the cumulative protons (CP) and the forward protons and 5 -mesons
produced.by the bremsstrahlung b’-quant'a with E;” = 4.5 GeV from a lzc
target in the reaction:

'x+‘2c——‘5+'5(5r')+x (1)

where "=—* apd " —= " denote the backward (cu:iu'lative) 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 correlatfon function:

Ko = 6 38 (2)

on angle and momentum, whereas in the (p% ) coincidence - through the de-
pendence on the CP momentum onlv (Fig. ia,b). In the (1) *P‘ 1s the two-
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-particle tmvarfant yleld, ;fp and 3 are the corresponding inclusive
yiedds ( i = p% ).

Fo'l_'lou‘lngAthe above-cited results, in the present work we are making an
attempt as to obtain information about the similarity of the CP energy
spectra and the encrgy dependence of FS structure functions obtained in the
CP inclusive production andl in the coincidence with the forward hadrons.

2. Spectra.

The variation of the correlation function (2) with the CP energy ( or
- momentum) (Fig. 1a,b ) points out the alteraticn of the energy dependence of
the two-particle spectra ;f',l(T, 6) as compared to the inclusive fP(T, 6) .
Note that the character of this varfation ( Kp; orows 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 restr‘lct‘lons' only,
then at f,, = const the '.bi would have been a decreasing function with
increasing TP . 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 correlaiion
between the CP and the forward hadrons, obtained with the hadronic beams.

In Ref. [2] performed on the T beam with P = 3.7 GeV/c, there
were studied correlations between the CP emitted in the angular range of

- 180° and the forward positive-charged hadrons ( P-— » 0,8 GeV/c).
It was found that the correlation function * K ph " 1s CP-energy-independ
ent, 1.e. the CP energy spectra are the same in corre'lation and without it
(they are described well by the exponents with the same slopes). The differ-
ence between the cases with primary hadrons and ¥ -quanta, apparently,
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can be explained by the difference in the mature of interactions of ¥y -
-quanta and hadrons with the mcléus, which consists in the fact that the
high-energy ¥ -quantum interacts with the mucleus once, wherees the had-
ron - <~ A% times. Therefore, 1t 1s natural to expect in the hadronic
data a considerable admixture in correlations, which is due to the coinci-
dence of particles from different collistons. This in turn will result in
the weakening of tie dependence of the CP spectrum shape on the correlation.
It follows from stated above, that if for the hadronic processes ome chooses
conditions when V = 1, then the variation of the spectrum in the case of
correlated protons should be expected. Such conditions can>be pravided when
studying the process (1) on the Tightest muclei! ( D, He) or by decreasing
the bincidlent hadron energy. Unfortunately, up to the present time, the
correlation measurements on the 1ightest nucle! are performed nefther for
the low-energy photon beams nor for the high-energy (> 1 GeV) ones.
However, there are results [3] obtained with 1 Gev proton on ¢, when the
number of interactions for the CP production cannot be more than unity.

In Ref. [3] the CP spectra were méasured at 109°, in coincidence with the
charged particles in the forward semisphere at -41° Fig. 2 shows the de-
pendence of Kp; (or rather of the ratio -{L ) on the CP momentum. One
can see the increass in- Kp; 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 varfable o which 1s
a fraction of the fragmentation system momentum carried away by CP in the
frane where the FS is fast. In this case @)y o consy M fl"-@'),& -
= const are the momentum distribution of constituents in_the fragmentator
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in the inclusive and the correlation cases, respectively.

Unfortunately, the present number of measured points is insufficient to
study in detail the structure function fPi(d,P,.) , as it was done with the
case of fP (s, P.) 1in [4,5] ; nevertheless, we can draw some conclusions
as to the behaviour of fpi(d)&umh relative to fp(ct)&‘w versus of .

Fig. 3a,b presents Kpp and Kpg as functions of o« at threé
fixed values: R = 0.2, 0.3 and 0.4 GeV/c. One can see that Kep and Kpg
increase with ol at fixed P, . From (2) there follows: |

e .
fpi(&;d)afp(&td)sfot 'KPi-(PJ.;d') (3)

The increase of Kﬁ with o implies that the structure functions f,;(&v‘*)
differ from the same functions for the inclusive CP.\To be more
concrete, if fp(d)&_ const is a decreasing function with « [4,5] , then
fpt(d)& « const decreases relatively slow with of .
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, in some cases one can even estimate quanti-
tativelv the variations of the structure function slope. Indeed, as can be
seen from Fig. 3a, the o -dependence for all the P, 1{s well-anproximated
by the exponent Kpp(at,P.)=const -exp (af/clox) , where olo, = 0.726:0.05.
According to [4,5] . fp(d, P.) fin the region P, =0.2 N 0.5 and at
ol > 1.5 is well-factorized: :fp(‘x,&) = fp(d-) ’fP(P,.,) ; here
fp (d)p:‘:-; me‘{:P fot/olop) with olop = 0.134. Taking account of the
latter circumstance for fPP (d)&-consi , we obtain fpp(d)m-co l;exp(-%w
where dapp = 0.165 + 0.06 , which differs substantially from olep = N.134,
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- Fig.1.

Fig.2.

Fig.3.

Figure Captions

The correlation functions Kgg (a) and K¢ (b) versus
the emission angle of cumulative nroton, ©f , at two
momenta: Pp =0.4 (O )and 0.57 (@) GeV/c.

The lines are drawn through experimental points for

11lustration only.

£

The ratio -{—,PL (@ ) as a function of p;. of CP
P

emitted at 6,‘,':- 1099; the forward hadrons emitted

at -419 ( O ) - this work.

Keg (Po,d ) (a) and  Kpg ( Po,ot ) (b) as
functions of of for three values of P, =0.2( @ ):
0.3(@® )and 0.2 ( O ) GeV/c. For {a) the 1ine is
drawn through the points by the least-square method
according to the relation Kgp(at) ~ exp (o/atox)
with olox = 0,726 + 0.06. For (b) the 1ines through the

points for the given P, are drawn by eye.
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