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Claims in a recent Comment by Liou to find new forms for the three-body interactions
to order 1/c? in an N-body relativistic interacting system are shown to arise from a mis-
understanding. The proposed forms are encompassed by the solution to this problem ob-
tained previously by the present authors, Several other clarifications are also made,

In a recent Comment in this journal® the discov-
ery of “new particular solutions” to order 1/c?
for the three-body interactions in an N-body rel-
ativistic system is claimed; “new” has reference
relative to the results previously reported in ear-
lier publications by the present authors.?** Re-
gretfully, we must dispute this claim and in this
Comment attempt to clarify the proper relation
between the two sets of results. It appears to us
that a misunderstanding is the principal reason
for the disputed claim, this misunderstanding
arising perhaps from the way in which the term
“particular solution” is used in Ref. 1.

References 1, 2, and 3 are concerned with the
solution of commutation relations which, in this
particular context, is analogous to the problem of
solving a system of linear inhomogeneous partial
differential equations. It is well known that
(a) the general solution of such a system is the
sum of any particular solution and the general so-
lution of the associated set of homogeneous equa-
tions (the complementary function); (b) the differ-
ence between two particular solutions is a specif-
ic complementary function; (c) conversely, the
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sum of any particular solution and a specific com-
plementary function is another particular solu-
tion, Hence if one knows a particular solution

and the complementary function there is no more
to be determined beyond the satisfaction of bound-
ary conditions.

If we examine the question of determining one
quantity of interest, V() in the terminology of
Ref. 1, we find that it must satisfy* Egs. (I.6a)
and (I.6b) where in the latter the first two terms
on the right-hand side are dropped because of the
assumption that V© and W® are zero.5 A set of
solutions of these equations are presented in Eq.
(1.10). Each member of the set is a particular
solution.® The difference between any two is a
solution of (I.6a) and (I.6b) with the right-hand
side of the latter now zero. The general solution
of the last set of these equations is any rotation-
ally invariant function of internal variables only;
this is indicated obliquely in the text following Eq.
(1.10).

If one examines Ref, 3 one finds in its Eq.
(II1.31) one of the members of the set given in
Eq. (1.10), and indeed this is remarked in Ref. 1.
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On the other hand, in the first sentence following
Eq. (II1.40) we point out that we obtain a more
general solution’ by including in our U™ (which
corresponds to V(® of Ref. 1) separable rotation-
ally invariant functions of relevant internal vari-
ables only. Thus the two solution sets of Refs. 1
and 3 are in fact identical, and hence the “new
particular solutions” claimed to be found in Ref.
1 are encompassed by the solutions we have pre-
viously obtained in Ref. 3. While in the long run
it is possible that one particular solution may ul-
timately be found to have an advantage over an-
other, there is no basis for such a choice at the
present time.

The essential difference between the approach
of Refs. 1 and 3 is that in the former one starts
from the Bakamjian-Thomas® solution for two-
particle systems and then expands in powers of
¢ "' while in our Refs. 2 and 3 we start with arbi-

trary generators satisfying the Poincaré Lie al-
gebra and expand similarly. If the former meth-
od has any advantages, some of these are sub-
stantially offset by the possibility of unitary
transformations which leave both the Bakamjian-
Thomas form and the separability of solutions in-
variant but change the two-body interactions to
phase-shift—equivalent ones as described in Ref.
3. Referance 1 inadvertently® omits to mention
that Ref. 3 contains a proposal for integrating the
required commutation relations to all orders in
¢! and describes the procedure in considerable
detail relative to its executability.

Finally we note that Egs. (1.9) are not correct
expressions of separability except in the two
special cases: where the system consists of two
particles only, or, if it contains N >2 particles,
where there is no interaction at all or there is
only an N-body interaction. The correct form of
Eq. (I.9a) should read

lim || [exp(- &+ B,) V™ exp(id - B,) -V, -V, ], || =0,

a >

where V, and V, are the internal interactions within subsystems A and B and the superscripts (2m)

represent the part of these interactions of order ¢ "™

replace Eq. (I.9b).

A similar equation, mutatis mutandis, should
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