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Comment on "Three-Body Forces and
Neutron-Neutron Effective Range
Parameters"

Slaus, Akaishi, and Tanaka' have suggested a
reconciliation of the neutron-neutron scattering
parameters extracted from the neutron-induced
deuteron breakup reaction D(n, 2n)p with those ob-
tained from the reaction D(w, y) 2n on the basis
of three-body forces present in the final state of
the former.

Unquestionably, three-body forces exist. There
is also some evidence of effects in the nucleon-
nucleon correlation from the reaction D(p, 2p)n
which may be due to the two-pion exchange three-
body force,"pions being exchanged between two

pairs of nucleons. Such effects are seen far from
the nucleon-nucleon pole final-state enhancements
in the correlation spectra and they would indeed,
as they propagate into the pole-dominated kine-
matic regions, change the value of the scattering
length. However, it is also well known that reac-
tions involving the deuteron, with its long-tailed
wave function, are complex and may involve
charge-exchange processes that are difficult to
differentiate from three-body force effects, '
Such charge exchange is, of course, a genuine
three-body effect, but it originates in the well-
known n pchar-ge exchange described many years
ago by the Serber force and potential. ' The usual
"exact" treatments of the deuteron breakup via
Faddeev equations do not consider the charge-
exchange processes in a three-body system, as
usual input is simply two-body amplitudes (on-
and off-shell). To summarize, there is real
difficulty in disentangling charge-exchange
processes in a three-nucleon system from genu-
ine three-body forces. A definite test concern-
ing the actual accuracy of "exact" treatments of
the nucleon-induced deuteron breakup reaction
may be forthcoming in the future, once the reac-
tion D(p, 2p)n is calculated incorporating the full
electromagnetic dynamics, ' as in this case the
nucleon-nucleon interactions are known from
independent scattering experiments. This b. rings
once more into focus a basic criterion necessary

to give confidence in any attempt to extract the
neutron-neutron interaction from reactions in-
volving three (or more) bodies: a test using
pairs of charge-symmetric reactions, where in
one all interactions are known and, in the other,
the neutron-neutron interaction is the "unknown. "
Such a test has been known as "comparison proce-
dure. '" Just to show how uncertain the situation
is concerning the origin of present-day discrep-
ancies, it is worthwhile to mention the results
of Gross ef al. ' using such a method in the reac-
tions 'He('He, 'He) 2p and 'H('H, 'He) 2n which are,
incidentally, far superior to the deuteron break-
up reactions: a„„=-18.11+0.75 fm, a value
which is in excellent agreement with the (&, y) 2n
results cited in Ref. 1, -18.45+0.46 fm. Here
it may be argued that charge exchange is for-
bidden to reach the final state, and hence that
the failure of the deuteron breakup reaction
stems from charge exchange. ' Perhaps the time
is now ripe for a final attack via colliding neu-
tron beams in order to provide totally unambig-
uous information. The effort seems worthwhile.
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