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Barona B,B, n aop. El1 - 121}7

Hccnenopaline acconuaTHBHON MHOXECTBEHHOCTH B DeaKUHK
Pp — p (Mesa.)+ X upk 22,4 TsB/c

B pa6ore uccieayercsd nopeneHHe aCCOUHATHBHOH MHOKECTBEHHOCTH
xak Gyukuun Aegocrapweil Macch K HAGHTHOHIMPOBAHHOMY NPOTOHY B peak—
une Ppp — plvean.) + X npu 22,4 ['aB/c, IMorasan pasnuudblil XapakTep
noBefAeHH S ACCOUHATHBHON MHOKECTBEHHOCTH ANA AudpaKUiOHHBIX (M_( /s8< 0]1)
Kk HeaudpaxkUoOHMBIX COBLITHI, B pamKkax aByxxomrmosxernTuoil Moaoenu kauecT~
BeHHO O6bSCHeHo rnoBedeHlie oTHoweHnsg <n(M )>/D Kak yHKUUH Mx

l'lpu HCNONL30BAHUH MacurrabHOol nepeMeHHon

(n -1-0.)/(<“(Mx)>—a). e =-104

ana Bcex .3lmqenuu M2 bua nonydeH aHanor ckeilnipHra KNO B cucteme X ,
OrMeuaercs noaobue peakunii pp —» p(meaa) + X ¥ pp —» p(Mena.) + X.

Pa6ora erimonHeda B JlaGoparopin Bhicokux axepruft OUAH,

Mpenpuar O6veArHEHHOTO HHCTHTYTa sAepHbIX ucchaenosanuii, [Jy6ua 1979

Batyunya B,V, et al, El1 - 12117

An Investigation of Associative Multiplicity in the
Reaction Jp— p(slow+X at 22,4 GeV/c

The associative multiplicity as a function of the missing
mass squared to the identified proton in the reaction pp— p(slow)+X
at 22.4 GeV/c is studied, A different hehaviour of the associative
multiplicity for diffraction (M2/S<UI) and nondiffraction events is
cbserved, The My dependence of’ the ratio <n(Mx)z/D is quali-
htlvely explained on the basis of the two-component model.

" An analogue of KNO scaling in the system X is obtained
for all values of M2 with the help of the scaling variable .

=(nh—!—-a)/(xn(M )>-a), a =~104,
A similar behaviour of the reactions pp — p(slow) + X and
pp — p(slow)+ X is pointed out,
The investigation has been performed at the Laboratory
of High Energies, JINR,

Preprint of the Joint Institute for Nuclear Research. Dubna 1979




1. The associative characteristics of recoil system X to
identified particle c¢ in the reaction aN—c+ X have been
extensively studied for various particles a and ¢/ / .

In this paper we study the reaction

Pp — p (slow) + X )

at 22.4 GeV/c. About 21000 .inelastic events were used in this
analysis. Protons with a laboratory momentum of < 1.5 GeV/c
were identified by ionization thus yielding about 5600 events of
the type (1). The questions concerning the separation of elastic
events, the coirrections for losses of inelastic 2-prong events
with slow recoil protons, etc., have been analyzed in ref. /27

2. The average chai‘ged muiltiplicity of system X is defined
through the topological (inclusive) differential cross sections
do_/dMZ(do/dM%) of reaction (1),

<nME)> = I(n-1)do,/dMy /do/ My , @)

as & function of the missing mass squared M2 to the identified
proton. In fig. 1 we compare the Mi/-s' dependence of <n(M)2()> both
for the reaction (1) and the reaciion pp-—» p(slow)+X at
19 GeV/c/%/, We have fitted our data points by the logarithmic
expression

<nM2)> = a+ bInMZ/M7), My = 1Gev, @
in an interval of 4_<_M§5 22 Gev’ and by the power law

<oM)> = 3, + by VM2, @
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Fig. 1. The average charged multiplicity <n(Mx)> of system
X as a function of Mx/s Jor the reactzons/ pp — p(slowk X
(22.4 GeV/c) and pp — p(slow) + X (19 GeV/c)'?,

in the diffraction region (M2 < 4 GeVz) as suggested by multi-
peripheral models (see, e.g., ref. 8 ) and by the fragmentation
model "NOVA”, incorporating cluster production /4/ , respecti-
vely. The f{itted parameters are shown in fable 1 together with
similar parameters for the reaction pp — p(slow)+ X,

2
3. In fig. 2 we show the My -dependence of the ratio <n(Mi) >/D,
where

- «n?@2)> - <o )>H'2, )

A clear dip structure seen for 25_M2 < 4 GeV® can be ex-
plained, e.g., due to overlapping of two different mechanisms

4



Tavle 1
The parameters in eqs. (3), (4)and corresponding

X2/ND.pp(102-405) /Y | poae) Y,

Recction 2 2
nomentum a b X </ND L by *</ND
(GeV/c)

Pp (22.4) 0.69%0.I1 0.94%0.05 7.8/7 0.6320.09 0.6I%0.06 5/2
pp (36) 0.7830.45 0.85%0.16 I1.4/5 0.6820.I8 0.55%0.I3 0.3/

i (58%7 -0.55%0.39 1.3720.09 -  0.71%0.I7 0.72%0.07 -

in the diffraction region. In such a two-component model/ 5/ the
dispersion can be written in the form

D - (8 Df +ﬁ2D§ + B, Bf<n, (M§)>-<n2(M,f)>)2)”2, (6)

25
Q
= * i b }
i B
S
15t l
10l _ . N )
10 20 590
M (GeV)

Fig. 2, The Mi ~dependence of the ratio <n(Mi )>/D,



where the probabilities 8; of the two processes satisfy the
normalization condltlon B+ Bz— 1. The diffraction mechanism
(D= Dl) dominates at Mx ~ 1 GeV? and the nondiffraction mecha-
nism is responsible for M > 4 GeV (D= D ), while in the
intermediate region the ”inter!erence” term in (6) increases
the dispersion thus yielding the observed dip structure.

4. We analyse also the possibility of an analogue of KNO-
scaling for the system X /6/ . In table 2 we show the normalized
moments Cq =<nq(M,2()>/<n(M »! . It is seen that ¢_ values are
different in the diffraction (M2/s<0.09)and nondiltraction re-
gions. From this it follows that the usual KNO-scaling for the
system X is not valid, i.e., the function

2 2
<n(Mx)> dcrN/ de

vz M) - - Q)
do/ de
Table 2
The normalized associative moments for various intervals of
2
M./s- pp(205)/6/
& . o o Reactien
(GeV/e)

0. - I41%0.02 2.71%0.16 6.56%0.85 o (2.4)

0.09 1 40t0.04 2.58%0.20 5,51%0.82 m (36)
141003 2.54%0.I7 5,54%0.69 pp (205)
1.2610.02 1.85%0.09 3.I862%0.44 Pp (22.4)

0.09 - ;o5+006 1.80%0.19 2.9 %0.60 P (36)

0.I8 1221002 1I1.71%0.06 2.66%0.18 P (205)
1.23t 0,02 I1.72%0.08 2.71%0.18 Ip (22.4)

018 - ;232004 I1.71%0.15 2.63%0.43 P (36)

0.0 1232002 1772007 2.87%0.20 P (205)
1.23%0,02 I75%0.04 271012 PP (22.4)

0.0 - 1,27%0.06 1.8610.17 3.02%0.5 pp (38)

3 123to@ 1.7Mio0.06 2.2%0.I8 P (205)

0.39 - 1.23t0.02 I1.74%20.04 2,742%0.I3 Pp (22.4)
0.0 I.24%20.04 1I1.7%0I5 2.73%0.47 o (36)




essentially depends on M2 . To get rid of the Mi dependence,
we introduce the scaling variable

2’ = (ny, -1-a)/(<nM2)>-a) . (8)

The parameter « = ~1.04 in (8) is determined from the condition

[<n%)>-a)/D], = [(<n(M})>~a)/D] . )

where the l.h.s. (r.h.s.) have been calculated for 0 <M§<4 Gev?
(4<M2 < 22 GeVZ) The corresponding normahzed distribution
¥(z") 1is shown in fig. 3 for 0<Mx < 22 GeV>: The solid curve
is the result of the fit:

W (z*) = (0.0540.01) exp( (7.780.50) '~ (4.17+0.58) z %+ 0.13:0.18)2°(10)

with X* /ND = 26/90.

5. CONCLUSIONS

The following results have been obtained in a study of the
assoclative multiplicities in the reaction (1).

(i) We observe striking similarity between the reactions
Pp—p(slow)+X and pp — p(slow)+ X for comparable energies
in an interval of 0< M2/s<0.5. This fact is illustrated by the
<n(M2 )> distribution in fig. 1 and the corresponding parameters

in table 1. Besides, in the diffraction region M2 /8<0.09 the
\n(M )> distribution is clearly independent of incldeut momen-
tum (see the parameters a, ,b in table 1).
(ii) The M2 dependence of the ratio <n(M )»/D is qualita-
tively explained on the basis of the two- component model.
(iii) An analogue of KNO-scaling in the system X is obtained
for all values of M% with the help of the scaling variable

2w (n, ~1~-a)(<nM2) ~a), a=-104.



¥(2) PP— P(SLOW)+X
M2 - INTERVALS

o 0<M? <4 GeV?
® 4<M! <8 Gev?
o 8<M?<13GeV?
® 13<M3 <17 GeV?
x 17 <M} <22Gev*

10 20 30 F 4
2 2
Fig. 3. The distribution ¥(z%) - —"0x)> = @)do, /aMy
do/ dMg
2’ = (n,,~1-a)/nM})>-a), @ = —1.04

. 2
in an interval of 0< Mx < 22 Gev?. The solid curve is defined
in eq. (10).
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