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In this note we discuss, in the SU(6) symme-
try model,'”3 the proton-antiproton annihilation
at rest into two pseudoscalar mesons:

p+p~M,+M,. (1)

This problem has been recently considered by
Dyson and Xuong,* including in the final state
all the mesons of the 35-plet. As our treatment
and results are different from theirs, however,
we think it would be worthwhile to report them.
For annihilation at rest, we take the initial

and final states in Reaction (1) as 35, and P wave,

respectively.’ Considering that the final two-
meson state must be symmetrical under the
exchange of the two particles, we see that in
the odd angular momentum case it must be
antisymmetrical in the SU(6) part, which there-
fore must, in general, be of the form
0 ) f
m P *@-m *om P, (2)
a b 0% a
The matrix element A for (1) can be written
as

A=y 6 Yo, 3)

where XiTs xj are the antiproton and proton two-
component spinors, q is the relative momen-
tum of the mesons, and w is a suitable expres-
sion involving internal SU(3) quantities. We
introduce the hypothesis of minimal SU(6) vio-
lation by requiring that XiTij behaves like

the (1, 3) component of the 35-plet.

As in reference 4, we complete (Gq) to a
spurion @, # of the structure of the 35-plet of
SU(6) by defining it as

K - m M
=03, "0,

[with the usual correspondence u = (m,M) be-
tween SU(6) and SU(2), SU(3) indices], so that
A becomes formally SU(6) invariant. C invari-
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ance can be taken into account for the initial
S3=0 state by imposing
A= —AT, (4)

where AT means transpose of A in SU(6) indices.

There are eighteen 35-plets which can be con-
structed out of 56®56®35®35, corresponding
to the product of ] Baﬁy, "BaBy, M4B(1), and
My (2) multiplets. Requiring the conditions
(2) and (4) to hold, however, we are left with
just four termsS:

v = ayy B 00y 4, O B o
1, =B, By Om @)= (" (@),

T afy 4} v
o, = HB B Ou @)

v 3} — aBv b% )
-M, (l)MY (2)]—BaByB [Ma (l)M“ (2)
-m S, W,

v_— apbd Y Viov_ag V Y
Iy, =B 5 B [M# (1M~ @2)-M (l)M“ ()],
and

Vs ayd., B v
1, =B, B Pom ")

v 3 — abdby, B Y
—M6 (l)My (2)]-Ba;3)/B [M6 (I)Mli (2)
v @1,
so that, in general,
4 v
A=i§1gili“ Q, - ®)

Explicit calculation shows that I, does not
contribute to final two-pseudoscalar-meson
state, while I, and I, contributions are propor-
tional. The final expression for the matrix
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elements is
A™n™)=g,+5(g,+g3),
AKKT)==g, +4(g,+g,),
AKK®)=~28,-(g;,+85) (6)

(apart from an irrelevant factor), where A (ntr )
stands for the matrix element between the ini-
tial pp and the final 7 (1)r~(2)-7—(1)n*(2) state,
etc. [see Eq. (2)]. Of course, A@%°) =A@nn)
=A(%)=0, as it should be.

From (6) we obtain the triangular relation”

Atr=)-AKYK™)+A(K°K®) = 0. (7)

From the experimental data of reference 5,
if we take the rate for Reaction (1) to be pro-
portional to the meson momentum times the
squared absolute value of the amplitude, we
get, in arbitrary units, the following values:

lA@@+r=)1=1.991 0.10,
IA(KTK™)1=1.32£0.19,
|A(K°K°)|=0.87+ 0.086.

Equation (7) seems very well satisfied by these
quantities.

We conclude that, at least for annihilation
at rest into two pseudoscalar mesons, the SU(6)-
symmetry model seems to give a rather sat-
isfactory agreement with experiments.
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8The terms I, and I, apart from exchange antisym-
metrization, correspond to the two independent terms
of Eq. (4) in reference 4.

"It should be noted that Eq. (5) is fully symmetrical
as far as the SU(3) part is concerned. In SU(3) sym-
metry alone, however, there is no relation for charged
meson production, so Eq. (7) is a pure SU(6) prediction.
We recall that the only prediction in SU(3) involves
apparently S -wave neutral mesons, and gives no con-
tribution in the low-energy region. See M. Konuma
and Y. Tomozawa, Phys. Rev. Letters 12, 425 (1964).
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Recent developments in particle physics have
led to a phenomenological but quantitatively
successful correlation of a variety of proper-
ties of strongly interacting particles (including
the low-lying resonances). The success of this
approach raises fresh problems,! since the
symmetry groups underlying these systemiza-
tions were by no means symmetry groups of
the Hamiltonian of the system? the apparent
violations of the symmetry were sufficiently
large to invalidate any traditional method of
computing the effects of symmetry violation.
And yet the simpler predictions of these (uni-

tary) symmetry groups have had significant
success. With a view to avoiding this embar-
rassment, several people have attempted to
depart from a conventional approach to sym-
metry and to try to base it on the algebra of
certain (“current”) operators.® The formula-
tion involving the (space)-integrated currents
has been used recently* to rederive several
results of the SU(6) and SU(4) theories in a
more direct fashion. It is the purpose of this
note to show that insofar as one uses only the
integrated currents, the formulation in terms
of the algebra of currents is completely equi-
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