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[Tposepxa rumeredul haxkrTopulalny ARARDYONKX TPAEKTOPHI
Perine 8 HEKMIOIMDHBIX POAKUMAN Ptp-aiiX, Dep + A+ X

p obnacTu $parMeHTAUWE NPOTONA IMPH NMEPBHYHOM HMIYILCa
22,4 TaB/c

Tlponepsnock BHIOHHEHHE THNOTesH $GaxToOpH3alnnr THAHPYIOMUR
rpackropuit Peame (P, p 0 , f Az) B peaknuax p +p -7 + X,
p+paA+ X B obnacTin pparwmeHTAUdH RPOTOUA-MHIEHH TIPH MEPBHTHOM
pmnyasce 22,4 TaB/c. ¥Ycranonneso, 470 ranereda GakTOPH3audd DLICA-
HAeTCH [Ula PeakLHH PoXiaenws 7 =—ma3ones d A -CHIEPOUOB Ka ypoRHE
CTATHCTHYECKON TOYHOCTE IKCNEPHMEHTANLHBIL MAHHLIX,

Pa6ora phnonnesa » JlaBopaTopan poicokux swepruft OWUAH.

Mpenpast O6LERUHEHHOTO HHCTHTYTA SAGPHHX uccrencsaHui, [IySsa 1978
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A Test of the Factorization Hypothesis of Leading _
Reape Trajectories for Inclusive Reactions p+p -n +X,
P+D~A+X in the Proton Fragmentation Region at
22,4 GeVic
The factorization hypothesis of leading Regge trajectories
(P ,p , w,f , Az ) has been tested for inclusive reactions
Tip 2 +X L, Pep o A+X in the proton fragmentation region at
22,4 GoV/e, The factorization hypothesis holds for both reactions
within statistical errors of the experimental data.

The investigation has been performed at the Laboratory
of tligh Encrgies, JINR.

Preprint of the Joinf Institute for Nuclear Research. Dubna 1978

In order to test the factorization hypothesis of leading
Regge-trajectories, we use a method suggested by Miet-
tinen’ 1/ who considered Mueller-Regge phenomenolo-
gical analysis of inclusive processes’?/

In Mueller-Regge analysis the single particle inclusive
cross section of the reaction

4+b oy X (1)

is connected by the optical theorem to the forward elas-
tic scattering amplitude for the three-body process

a+Db4C s 8 beC . (1a)

The elastic process (1a) in the target fragmentation re-
gion (single Regge limit) is shown by the diagram in
Fig. 1, where «; is one of the leading Regge-trajec-
tories (P , p ,o ,f ,A2 ) known from two-body
reactions. For scattering (1a) the total 3-body energy is
the missing mass squared 1\112=(Pu + P, — P, )2 of reac-
tion (1) and the momentum transfer U =(F, —F, ) is
the mass squared of the b€ system (it must be small
for the single Regge limit).

The Regge expression for the invariant cross sec-
tion of reaction (1) is”®;

f(8.5)~Bp(D)s éﬁM(ﬁ),s"”g, @)

The pomeron Bp(b) and meson By (P) residue func-
tions can be factorized according to the factorization
hypothesis:



3. () = 3
B (_p)mygL (b_)(p) (3)

where Y; are the couplings of trajectories «; to
perticle a obtained from the total cross sections and
ey (P) are the unknown couplings of the «; trajec-

tories to the (b€) system (Fig. 1).

Using the expressions (2) and (3) and taking into
account exchange degeneracy in duality models 3.4/ |
Miettinen has obtained relationships connecting the am-
plitudes f(b5¢) ~of the production of particle ¢ in the
target fragmentation region for diiferent beam particles.
In these relationships the unknown coupling l (p)
was eliminated. A test of factorization predmtufns can be
done by comparing experimental single-particle inclu-
sive specira with those calculated from Miettinen’s
relationship. This method has been used to test factori-
zation hypothesis in different inclusive reactions’®’

In this paper we compare the calculated results with
experimental invariant cross sections

a2
f(x,p2)=-=<BE _dlo 4
( pT) 75" dxde )

of #7 -production in th_e reaction
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Fig. 1. One-reggeon diagram for the three-body elastic
process a+byc » arbro.
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Pep o7 + X (5)
and with integrated invariant cross sections

2
Fx) - —2o fRs L0 ap? (6)
TS dxdp . L :
of A -production in the reaction

Prp » A+ X (7)

In the expressions (4}, (6) ki* is the energy of the studied
particle in the c.m.s., 'S is the energy of the reaction
in the c.m.s., x-2 .p*/J/§ is the Feynman variable,
p? is the transvereﬁl momentum squared of the stu-
died particle.

The experimental data were obtained from a bubble
chamber experiment at 22.4 GeV/c for whlch experimen-
tal details have been published earlier’®’ The cross sec-
tions of 7  and A production are based on 18000 and

-15000 interactions, respectively. For calculation we

used cross sections of the reactions

DD e 4 X at 24 GeVyc'?,
(8)
7+ p o+ X at 18 G(?V/C/S/,
and
Prp A+ X at 19 GeV/c’ ; (9
77 rp o« A+ X at i8 GeV/c

Using the expressions (2) and (3) and the connections
between the couplings’

A
oM ) N @
e T Ta o Yy N e Ty (10)
R A I‘f o he M

pe) B o (po) (pc)
(here c=7 . A ) we can write the structural functions

for processes (5), (7), (8), (9). The structural functions
are



fp P.c) = v® . TP 2y \ g-1/2
(p ¢) = vy . Iqu ' ] . l(pc) .
7 P M ~1/2
t{p —c) =y? . o oM Mg
P A N
f(p Rog¢) =y? TP an
N (pe)

where S- and 5,_- are the reaction energies squared

in the c.m.s. for pp and " p interactions. The values
of the couplings y, are 1/

}/N = 6.1 mpl’® Y. =3.6 mb!’?
A 1/2
Iy ™ .68y yP ey 214 mb
Y V " C Yy Ty
2 2z
vl oayl =29 b (12)

Combining eqs. (11) and (12), we get a relationship bet-
ween the structural functions

f(p—-—-(,)::2 393. f(p—c) 0412£(p Xc). (13)

In Fig. 2 we show the dependence of the experimental

nd predicted cross sections f(p-—rr_) on the 2 and
p variables in the backward hemisphere of x region.
It is seen from Fig. 2 that experimental data and cal-
culated values agree within statlsthal errors over the
range x<—01 and for all values of p (except x=—0.3
and 0<p?<0.04 ). The difference between experimental
data and calculated values at x=0 systematically dec-
reases with increasing p%, which is difficult to under-
stand in the frame of the one-reggeon model.

It is interesting to compare our resulis with those
obtained for the reaction p+p » 7 +X at 4.6 GeV/c
and 9.1 GeV/c/5"/- A significant discrepancy between
experimental data and calculated values for 7~ -pro-
duction was found for all negative values of x and for
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Fig. 2. The dependence of experimental and from eq.(13)

RE* d %
calculated invariant cyoss section {(xp; ) = —
7 \/S dx dp

on the x and pT variables for the reaction p +psn~ + Tx.

p? intervals of 0 < p% <l  at4.6 GeV/cand 0.2<pi<l.0
at 9.1 GeV/c. For a p? interval of 0< p2T<02 the
experimental data an calculated values agree at
9.1 GeV/c. The discrepancy was explained to be due
to annihilation violating factorization because the anni-
hilation component is supposed to affect mostly at high
Pt and to decrease with increasing energy. From -this
explanation one can understand in part a better agree-
ment between experimental and calculated data at our
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Fig. 3. The dependence of experimental and from eq. (13)
calculated integrated cross section F(x) -,{'—-i'—; —=-dp,_

on x for the reaction pip > A+ X.

energy as the fraction of annihilation is about 209 of
the total cross section (by the difference o (pp)-7 (pp))
while at 4.6 GeV/c and 9.1 GeV/c this fraction is ~509%
and ~30%, respectively. But we see that for our data
there is an agreement at all values of p?, i.e,, the
influence of annihilation is not seen for high 'p_.

In Fig. 3 we show experimental and from eq. (13)
calculated integrated cross section F(x) for the reac-
tion p+p-+»A+X. We notice that the experimental and
calculated distributions agree within errors. Since the

annihilation component is absent in this reaction, it
would be interesting to test factorization also at lower
energies.

CONCLUSION

In the frame of the considered model the factoriza-
tion hypothesis holds, within statistical errors of the
experimental data, for inclusive 7= and A  production
in the region -1.0<x< 0.1 and 0<p2T<1 inpp in-
teractions at 22.4 GeV/c.
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