
COMMFNTS ON jSOSPIN-FACTORED CURRENT ALGEBRA

generates an algebra isomorphic to the algebra of
E(2)8D, where E(2) is the group of Euclidean motions
in a plane, and D is a one-parameter boost in the s
dlrectlon.

It is also possible to show that if one requires initially
that this algebra is satisied, then a necessary condition
is that M, vanishes, provided one uses (3.1) and (3.2)
which result from the case when k' is zero. First, we
observe that (4.1) used with (3.2) and E written in
the form
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Upon multiplying this equation by 3f3(~) and using the
property that M3(&)' vanishes, one concludes that

(M3)'=0. (4.7)

But since M3 is an anti-Hermitian operator, one obtains
the desired result.

In addition, if the condition (3.48a) is strengthened
to the three separate conditions

(4.8a)

(4.8b)

and if one accepts the results of the case when k'
vanishes, then it is easily seen that the conditions (4.8)
require M3 to vanish and therefore the preservation of
the E(2)3D structure. The case 8=0 is trivial since
in this case 8+ is obviously zero, and we have already
seen that this is sufhcient to show that 3SI3 vanishes.
For the case (4.8b), one finds

&+=~~3(~1) (4 9)

This result together with the equation found by
applying 8(X+) to (3.4) gives

(4 5)

Next we show that this result requires M3 to vanish.
To do this, we apply the commutation operation
P(X+)8'(X ) to (3.6) and use (4.4) and its Hermitian
adjoint to show that

so that (3.1) gives

82=0. (4.10)

However, we have already seen in Sec. III that this is
sufhcient to prove that M3 vanishes.
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V. REVIEW OF SOLUTIONS

The mass spectra representing the solutions of the
isospin-factored current algebra have been presented
elsewhere, ' and the details for the construction of the
solutions can be found there; however, for complete-
ness, a review of the results is presented here. In order
to obtain solutions which are consistent with the &-

independent equation (3.48), one finds solutions of
the Hilbert spaces Xo and K+ which form a basis for
the mass operator corresponding to the cases in (4.8).
It can be shown that a general solution can be obtained.
by a suitable coupling of the solution for the three
separate Hilbert spaces.

For each of the values of 8, it is possible with a
suitable redeinition of the basic operators X~, E, J,

'

and F~ to generate an algebra isomorphic to the algebra
of SJ (2C). These algebras can be used to construct
mass operators which are consistent with the angular
condition (3.48). Further, it is found that each of the
resulting mass operators is equivalent to one which can
be derived from an infinite component wave equation.
Moreover, it is shown that these mass operators admit
spacelike solutions, so that one is confronted with these
unphysical solutions in attempting to carry out the
program of saturating the current algebra at infinite
momentum. However, if these spacelike solutions are
uncoupled by the current operator, then one could still
saturate the current algebra, but this possibility is
closed since it has been shown that the current does
in fact connect the spacelike and timelike solutions in
all nontrivial cases.

pH vsl cAL REvI E& 0 3„NUMBER 2 15 JANUARV 1971

jErratum

DQQRDDcs of R DGUMC-PCRke6 ResoQRllce, R. RUssELL CAMPBELL, PHILLIP W. CoULYER, AND GoRDoN
L. SHAW LPhys. Rev. D 2, 1184 (1970)j.The ordinate label g of the top curve of Fig. 1 was accidentally
deleted in the printing. In the caption of Fig. 1(a), f should read p. In the caption of Fig. 1(b), the equa-
tion should read b=bsw(1+0. 1/P{s—12)'+0.5$}.


