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It 1s of interest, in the theory of inelastic hadronic processes, to study
the asymptotic distributions near the boundary of phase space, for in this re-
glon, by using the quasi-two-particle phenomenology, 1t is possible to reduce
the problem to a determination of several unknown parameters - three-reggeon
constants. Thus, for the particle-beam production processes 1llustrated in the
figure, in which vacuum exchange 1is gossible, the following three-reggeon for-

mulas are valid in the limit - t ¢ m*; s >> M?, M;%, M2 >> m?:
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In (la - lc) we have retained only the terms that do not vanish as s + = and
correspond to exchange of a Pomeranchuk pole, o is a certaln effective trajec-
) pP PP

tot 214 Tgops
and y(t) are the effective three-reggeon constants and include the residues and
the signature and kinematic factors.

tory that determines the behavior of the total cross sections o

It was shown in a number of papers [3, 4] that the three-pomeron constant
is small (va't as t ~+ O), and consequently the contribution of the three-

pomeron mechanism (PP, P) to (la) is (doé%)/dth7)t+O = (ty'/M?). 1In the lan-

guage of two-component duality this means that the production of the background
dies out asymptotically, and contributions to the processes in question are
made only by resonances, or, which is the same, the trajectory dual to them
P'(a(0) = 1/2). The experimental data [5], however, point apparently to an even
faster decrease with respect to M? [4]. We note that this decrease can be at-
tributed to the 2m-cut corresponding to o(0) = -1, which effectively takes into
account the contribution made to the matrix element of the process NN - NN7m by
one-pion exchange [6], which is appreciable in the mass region M v 1.2 - 1.4
GeV and fades out rapidly with increasing M2. We note in this connection that
as t + 0 the contribution of electromagnetic effects becomes appreciablé (and
even dominant).
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Namely, as t -~ m?, the expressions for the cross sections of the electro-
magnetic processes described by the diagrams of the figure, with P replaced by
a gamma quantum, take in the region under consideration the form
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Here O%P(ME) %~ 110 ub and U%Y(MZ) = (G}P)E/G;P ® 0.3 ub. The results (2a - 2¢)
were obtained in analogy with [7]. Comparison of (la) and (2a) yields
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(M2, t, and s are henceforth given in GeV?).

For the processes pp > pX and m - nX [4, 5], assuming «(0) = 1/2, we ob-
tain ¢P) = (5 + 2.5) x 1075 ana ¢{™ ~ 2¢(P).
Actually, however, the region where the electromagnetic effects become

noticeable is much broader, owing to the interference of the hadronic and elec-
tromagnetic mechanisms.
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Namely, the contribution from the interference, for example for the process
(la) at large s, is
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where n(t, s, M) is the effective signature factor. Re n(t, s, M) indicates
the contributions of the branch cuts, the secondary trajectories, and the real
part of the contribution of the Pomeranchuk pole, which as t + 0 are respec-

tively proportional to l/ln2(s/M2), [(M2)3/2_a(0)]//§, and t. Consequently,
the contribution of the interference can be neglected in the dominance region.

A similar situation obtains for the process of Fig. b. The corrections to
the process of Fig. ¢, due to the interference of the P and y exchanges, are
determined by five-reggeon diagrams with even P and are of the order of
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The entire foregoing analysis had an asymptotic character, with s » « gs-
sumed. At the realistically attainable energies &f the nearest future, however,
it is necessary to take into account also the contributions of the secondary
trajectories. In this case we obtaln for the process (la), in view of the ab-
_sence of interference between the vacuum and second exchanges (PR, P) and

(PR, R) [8], neglecting the term (RR, R) and putting o = 1/2, the formula
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From an analysis of the experimental data for pp - pX [4, 5] we find
YPPR(O) = 5 and YRRP(O) = 100 with accuracy up to 50%. It follows therefore

that at large but fixed s, in the region s3/2 >> M3 > 5 x 107%s the spectra are
described by the second term in (6), thus greatly decreasing the region of
electromagnetic dominance. The interchange of regimes in (6) occurs at M = 5.6,

The contribution from the interference takes in the region in question the

form
47y “VyR.Pw) 'm:nl/z
= b — | 1.- . ()_“)
dtdm? R=p,& V-t sM? f

The contribution (4') becomes comparable with the second term of (la) at |t|M?
< (107° - 107%)s(1 - (t;,./8)).

If the experimental data at large M permit reliable separation of the con-
tribution of the (RR, P) background from the contribution of the resonances
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(PP, R), then the corresponding electromagnetic terms (yy, P) and (yy, R),
which result from putting 0¥P = aYYYP(O) + (uYYYR(O)/M) in (2a), will make a
contribution to each of them, and at small fixed t the term (yy, P) will imi-
tate the (PP, P) mechanism. On the other hand, if these contributions are sepa-
rated only in accordance with their asymptotic behavior with respect to s, then
the asymptotic analysis given above holds for the contribution that does not
depend on s as 8 - o,

We note that the background can be investigated by studying the process
pp + AX at large M, for in this case only p, A2, and T exchanges are allowed,
and consequently we have the formula
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For comparison, we present the corresponding electromagnetic cross section
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TaL py = 0.72MeV,

In conclusion, we are grateful to A.A. Ansel'm, S.G. Matinyan, and R.M.
Ryndin for useful discussions.

[1] L. Caneshi and A. Pignotti, Phys. Rev. Lett. 22, 1219 (1969); 0.V. Kancheli,
ZhETF Pis. Red. 11, 397 (1970) [JETP Lett. 11, S, 267 (1970)1.
[2] H.D.I. Abarbanel, G F. Chew, M.L. Goldberger, and L.M. Saunders, Phys. Rev.
Lett. 26, 937 (1971) .
[3] V.N. Gribov and A.A. Migdal, Yad. Fiz. 8, 1002 (1968) [SOV.J. Nuc. Phys.
8, 583 (1969)1; R.D. Peccel and A. Pignotti, Phys. Rev. Lett. 26, 1076
{1971); P.D. Ting and H.I. Yesian, Phys. Lett. 35B, 321 (1971).
[4] P.H. Frampton and P.V. Ruruskanen, Phys. Lett. 38B, 78 (1972).
. [5] E.W. Anderson et al., Phys. Lett. 16, 855 (1966); 25 699 (1970).
;) [6] K.G. Boreskov, A.B. Kaidalov, V.I. _f151n E.S. leolaevskil, and L.A. Pono—
marev, Yad. FlZ 15, 361 (1972) [Sov. J. Nue. Phys. 15, 203 (1972)1.
) [7]1 V.N. Gribov, V.A. Kolkunov, L.B. Okun', and V.M, Shekhter, Zh. Eksp. Teor.
Fiz. 41, 1839 (1961) [Sov. Phys.-JETP ;5 1308 (1962)]; V.M. Budnev and
I.F. Ginzburg, Phys. Lett. 37B, 320 (1971).
[81 %u.F. Pirogov, Yad. Fiz. 16, 628 (1972) [Sov. J. Nuc. Phys. 16, No. 2
1973)1.

290





