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does not work simply because of the interference terms. "
As an example, in pp ~ pp7ro at threshold, where the ir'
can be preemitted from either incoming proton, the
combination of pp invariant functions which appears is'

3l~s+~vl 2 Re(~s+&v)(&r +&a )
+11lI"r+Fzl' (6)

quite diferent from the elastic combination given in
Eq. (3). A similar statement holds for a process such as
po. —& pnm' at higher energies, where the z' can be

emitted by the proton either before or after the pn
scattering vertex. Again, the interference term between
the pre- and post-emission graphs gives a different
combination of the invariant functions than is measured
in an unpolarized po, elastic-scattering experiment.

To summarize, we have seen that in contrast to the
case of soft-photon emission the measurement of an
unpolarized pion-radiative cross section can, as seen
in the comparison of Eq. (6) with Eq. (5), give informa-
tion on the elastic-scattering amplitudes that is unavail-
able from unpolarized elastic-scattering experiments.
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In a Regge-pole model of large-angle pp scattering, Huang and Pinsky take the Pauli principle into
account by adding t- and u-channel Regge poles. We point out that this procedure is consistent with the
Gnite-energy sum rules. In a recent note, Pinsky points out some regularities in the experimental data and
contends that they favor a different model in dealing with the Pauli principle, namely, some kind of "duality"
between the t and u channels. We show that the regularities he noticed are also reproduced by the original
"additive" model.

' 'N their model of large-angle pp scattering, Huang
- - and Pinsky take the Pauli principle into account
by adding the contributions of a t- and I-channel
Regge pole, in analogy with Feynman graphs. It is
known, however, that a simple addition of Regge-pole
contributions from two different channels may be
counting the same contribution twice, as is the case
in the so-called interference model for zp scattering,
in which the scattering amplitude is taken to be the
sum of t- and s-channel Regge-pole contributions.
That double counting is committed and revealed by
examining the finite-energy sum rules (FESR).' In
that case, there is a duality between t- and s-channel

Regge poles, in the sense that a t-channel Regge pole
already includes some contributions of the s-channel

Regge poles and vice versa. It was argued in Ref. 1

that the criticism of the interference model may not
apply to the t-I additivity, because the third channel

(s channel) has no resonances. We wish to supplement
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that argument here and to comment on a paper by
Pinsky, ' which contains a criticism of the model of
Ref. j..

The criticism of the interference model based on
FESR is not relevant to the model of Ref. 1, because
the latter is in fact consistent with FESR. To demon-
strate this in a simplified form we write a Veneziano
representation' for a scalar amplitude A (t,u), which is
antisymmetric in t and I, and which has no pole in the
variable s =4m' —t —I:
A (t,u) =p (u, —n.)r (1—n, )r (1—n.)/r (2 —n, —n.)

I'(2 —n,)r(1—n ) I'(2 —n„)r(1—n,)
, (1)

r(2 —n —Q ) r(2 —Qi —n )

where P is a constant. The fact that this is consistent
with FKSR can be shown in a manner similar to that
employed in Ref. 4. Note that the first term in (1)
alone contains the leading 3-channel Regge pole n~,

and the second term alone contains the leading u-chan-
nel Regge pole 0.„, but the daughter Regge poles
n~ —k n —k, (k = 1, 2, 3, . . .) enter into both terms. In
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