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LETTERS TO

ASYMPTOTIC RELATIONS BETWEEN CROSS
SECTIONS FOR LARGE ANGLE SCATTERING
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AS has been shown in a number of papers (-7 j¢
is possible to establish within the framework of the
Regge pole method asymptotic relations between
cross sections for various processes for small
angle scattering. The hypothesis that analogous
relations should exist for scattering through large
angles has been advanced by Pomeranchuk. In this
note such relations are obtained for certain
processes.

Let us consider the following process: nucleon
Compton effect, photoproduction of pions and 7N
scattering. We denote by

IV, CAgFIND, MBEIAD

the respective partial amplitudes in the u channel
for these processes, corresponding to transitions
between states with parity + (—1)i—¥2 and total
spin_ A and A’. The generalized unitarity condi-
tion L) for the partial amplitudes has the form:
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Assuming that there exists for one of the ampli-
tudes a principal Regge pole (with largest Rej)
with definite isotopic spin we find with the help of
Eq. (1) that every one of the amplitudes should
have a pole for the same j, with the residues at
that pole related as follows:
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Relation (2) gives rise to a relation between the
amplitudes best seen when the latter are written
in a factored form [5’63:
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The subscripts refer to the bosons participating in
the reaction. When relation (2) is taken into ac-
count all the 'y in Eq. (3) turn out to be equal and
Czy,T = nycm- From here we have the following
relations for the differential cross sections for
scattering through large angles at high energies:

(do/dQ)% = (do/dQ)y (d6/dQ)zn. (4)

Analogous relations exist between the correspond-
ingly chosen polarization effects.

We note that, in contrast to the situation in the
t channel,[mj the experimental verification of
these relations does not require the scattering of
unstable particles on each other.

We consider next the following processes:

A4+ NoK + A (D)

Analogous to Eq. (4) we obtain from the uni-

tarity condition
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The intermediate states of all processes considered
are characterized by the same quantum numbers.
It is therefore natural to assume that they are all
dominated by one principal Regge pole, just like in
the t channel the vacuum pole dominates.

Combining Eqgs. (4) and (5) we find the following
relations between cross sections of processes, for
the experimental verification of which no unstable
targets are needed:
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We are deeply grateful to V. N. Gribov for nu-
merous useful discussions.

M. Gell-Mann, Phys. Rev. Lett. 8, 236 (1962).

2V. N. Gribov and I. Ya. Pomeranchuk, Phys.
Rev. Lett. 8, 349 (1962).

3V. N. Gribov and I. Ya. Pomeranchuk, JETP
42, 1141 (1962), Soviet Phys. JETP 15, 788 (1962).

4V. N. Gribov, JETP 42, 1260 (1962), Soviet
Phys. JETP 15, 873 (1962).

5Gorshkov, Pekalo, and Frolov, JETP 45, No. 2
(1963) (in press).

8V. G. Gorshkov and G. V. Frolov, JETP
(in press).

Translated by A. M. Bincer

(1 £ =0)(Vu——V u), 276



