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It is argued that the conclusions drawn from recent distorted-wave impulse approximation calculations of
the t2C(e +, 2p) reaction should be based on results of calculations which include distortions. Such results
support the interpretation given in the paper describing the experimental study of this reaction.

Recently, Ritchie et al. ' performed distorted-wave im-
pulse approximation (DWIA) calculations for the

. t2C(n+, 2p)'eB reaction, to be compared with the experi-
mental study of this reaction by Altman et al.2 When the
calculations are performed using plane waves for both the
incoming pion and the outgoing protons, the authors obtain
good agreement with the measured p-p angular correlation,
including a part that was considered as background in the
analysis of Ref. 2. The authors conclude that part of this
background should not have been subtracted, as it
represents a direct quasi-deuteron absorption. As a conse-
quence, the direct quasi-deuteron absorption cross section
should be larger than the value deduced in Ref. 2. The au-
thors justify the use of plane waves by referring to Eisen-
berg and Koltun, who suggest that under certain cir-
cumstances it may be allowable or appropriate to use plane
waves in calculations of pion absorption.

In the present Comment I want to raise two objections to
the results of these calculations and to the conclusion drawn
by the authors of Ref. 1. First, the circumstances under
which Eisenberg and Koltun suggest the use of plane waves
are not met by the experimental conditions involved here.
The use of plane waves is considered adequate for calcula-
tions of inclusive cross sections such as total absorption or
angle-integrated cross sections. It is argued that pions may
be absorbed after scattering, and that it is therefore in-
correct to remove them from the absorbed-pion flux. It is
separately suggested that distortions may be negligible for
very low energy pions, even in exclusive cases, but definite-
ly must be considered in the delta-resonance region. The
experimental conditions of Ref. 2 impose severe restrictions
on the kinematic variables of the outgoing protons, so that
if they were generated after pion scattering they will be de-
flected and not included in the quasi-deuteron peak. Simi-
larly, protons that underwent major final-state interaction
will also be deflected and not counted. This experiment is,
therefore, far from being inclusive, and calculations which
include distortion of both incoming pion and outgoing pro-
tons are more appropriate. The bombarding energies used
in the experiment, namely, 165 and 245 MeV, are certainly

not low as required by Eisenberg and Koltun to justify plane
wave calculations in the incoming channel for a nearly ex-
clusive situation.

The second objection refers to the parameter rd, the ra-
dius of the Woods-Saxon potential which binds the absorb-
ing deuteron to the ' 8 core. The shape of the calculated
angular correlation is very sensitive to this parameter. In
particular, the contribution to the part of the angular corre-
lation which was considered as background in Ref. 2, in-
creases significantly with increased value of rd, as can be
seen from Fig. 4 of Ref. 1. The value of rd used in the cal-
culations is too large, as it yields a wave function having an
rms radius of 3.00 fm rather than 2.45 fm as deduced from
electron scattering. 4 A value consistent with electron
scattering results will, therefore, yield a smaller contribution
to this part of the angular correlation.

When distortions are introduced into the calculations, as
the authors note, the calculated angular correlation becomes
narrower. The calculated shape now resembles that of the
narrow Gaussian peak taken by Altman et al. as the quasi-
deuteron absorption component. There is no significant
contribution in the region considered as background. This
agreement will become even better when smaller rd values
are used in the calculations. When these calculations are
compared with the experimental results they in fact support
the interpretation given in Ref. 2. The reduction in abso-
lute magnitude caused by the distortions is expected, but
the disagreement with the data in the absolute values may
be attributed to various components of the calculations. For
example, the authors neglect absorption on s-shell nucleons
even when using plane wave calculations. This disagree-
ment cannot, therefore, be a reason to favor the results
based on plane wave calculations. The conclusion that
should be drawn from the paper by Ritchie et al. ' should be
based on the calculations made with distortions included,
and these are in agreement with the analysis done by Alt-
man et aI. Consequently, the fraction of the total absorp-
tion cross section observed in the ' C(7r+, 2p) reaction, un-
perturbed by initial or final state interactions, is still only
about 10'/o.
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