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Recently it has been reported in a photoproduction experiment that the ratio of 7" /7 is high in the
target fragmentation region, yielding a value of 10 near x = —1. The presence of this backward peak
has been confirmed in wp and pp experiments. We explain this result by applying the triple-Regge

formalism for 7+ and =~ production.

Single-particle inclusive distributions have been
extensively studied with different beam and target
particles. Recently, a study has been published
on 7~ inclusive production in a photoproduction ex-
periment on deuterium.! From a comparison with
the results of the SLAC -Berkeley-Tufts collabora-
tion,? the ratio of 7*/7” inclusive production was
calculated as a function of the Feynman variable
x (as described in Ref. 1). It is experimentally ob-
served that this ratio is high in the target-frag-
mentation region, reaching a value of 10 for -1.0
<x<-=0.8; it drops off sharply at x= -0.5, reach-
ing a value of unity in the pionization region (x~0).
The data available for 7*p (Ref. 3) and pp (Ref. 4)
experiments seem to support the presence of this

backward peak.

In this note we show that the observed high /7~
ratio in the target-fragmentation region can be
understood within the framework of the triple-
Regge formalism. Consider the reactions

yp- 7* +anything.

For the fragmentation of the targets we can de-
scribe these reactions according to the triple-
Regge diagrams shown in Figs. 1(a), 1(b), where
P stands for Pomeron and the «(f) are the ex-
changed Regge trajectories. For 7 production we
can exchange either the neutron (N) or the A° tra-
jectory. For 7~ production only the A** trajec-
tory is allowed.
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If we write now the formulas® corresponding to TABLE I. Parameters obtained in Risk’s analysis
these diagrams, we obtain for the different ex- (Ref. 6).
ed trajectories
chang rajectori ay(t)=-1.35+1.25¢ t>0
do _ -1.35+0.35¢ t<0
i dx N=7p7-,(0)')’p)m(1)|ﬁN(i)lZ(l—Ix[)l zow(t), ap(t)==1.9+1.25¢ >0
-1.9+0.75¢ t<0
do 2 1-2aa(t) Byi(t)=50el3¢ t>-1.2
dldx AzyPyr(O)VPAA(t)lﬁA(t)] (1 - xprrzeatty N 10.5¢ 0-345(t +1.2) —4<t<—1.2
4 t<—4
where the y’s are the corresponding couplings and BAl(E )= 35¢1-03(¢ +0.2) £>-0.2
B(t) the Regge residues. From kinematics 35¢0-47(¢ +0.2) —1<£<—0.2
2 2 2 2 35¢70.38 t<—1
t=m*(1 - | x|)+ u* - (Pp*+u?)/| %],
where m =mass of proton, p=mass of pion, and .
P, =transverse momentum. We have also used cels out. ypyy and Ypaa can be related using SU(6)
the relation and the corresponding coefficients:
M?2 l I YPNNzl-ZYPAA'
—=1-|x|.
$ For the calculation of the ratio it remains to intro-
The first conclusion we can reach from the ob- duce the trajectories a(f) and corresponding Regge
servation of these expressions is that the ratio residues B(¢). We will use the values of the effec-
m*/n~ will be independent of the beam as Ypyy Can- tive trajectories obtained by Risk,® who uses an
analogous formalism in an analysis of pp inclusive
Y Y collisions. These trajectories should be related to
the experimental backward mp collisions, and this
relation between the inclusive amplitudes and back -
ward elastic scattering has also been done in the
same paper.® It is important to notice that the
baryon trajectories obtained from inclusive stud-
Triple Regge
contribution
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FIG. 1. Triple-Regge diagrams of the reactions FIG. 2. Comparison of the triple-Regge predictions

(a) yp — " + anythiag, (b) yp — 7" + anything. to the ratio 7*/7~ for yp reactions.
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ies have intercepts one or two units lower than
those obtained from two-body reactions.” This re-
sult has been confirmed in other analyses.?*®

Thus, using the values of Risk (reproduced in
Table I) and integrating with respect to P;?, with
the corresponding weight due to the experimental
decay with a slope of ~6,° we calculate the triple-
Regge contribution to the ratio as shown in Figs. 2
and 3. (We would like to stress the fact that our
triple-Regge prediction is not a fit to the experi-
mental data.) In Fig. 2 we have plotted also the ex-
perimental values for the ratio as obtained in the
photoproduction experiment of Ref. 1. In Fig. 3
a comparison is made with the compilation of the
ratio 7*/7~ for 7*p reactions as given by Morrison.
As we can see, the triple-Regge calculation con-
tributes with a strong backward peak in agreement
with the experimental results. The double-Regge
model’! predicts a value of one for the ratio in the
pionization region.

For the photoproduction case, if we would apply
the same formalism but now in the fragmentation
region of the beam, using vector dominance, it is
easy to see that the same trajectory would be ex-
changed for 7% and 7~ production. Therefore, we
would predict a value of unity for the 7*/7~ ratio
in the photon-fragmentation region, as is con-
firmed experimentally (see Fig. 2).

It is interesting to note that the comparison of
triple -Regge predictions is being made with an ex-
periment where there is not enough beam energy
to be strictly in the triple-Regge limit (s large
and s/M? large), but, as was pointed out by Lam
etal.,'? according to duality one can extend the
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FIG. 3. Comparison of the triple-Regge predictions to
the ratio 7*/7” for n*p reactions.

validity of the triple-Regge formula to lower ener-
gies and a larger region in x and in that case it
should describe the average behavior. In conclu-
sion, we find that the triple-Regge formula!® can
be used to understand the strong backward peak
observed for the 7*/7~ ratio in inclusive experi-
ments.
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