
VOLUME 13, NUMBER 15 P H YSI CAL RE VIE%' LETTERS 12 OcroBER 1964

both strong and electromagnetic mass shifts lie
along an eigenvector of A8 whose eigenvalue is
close to one."

A series of more detailed papers treating the
calculation of the A matrix, computation of some
driving terms which may allow an estimate of
the absolute magnitude of the baryon electromag-
netic mass shifts, some effects of higher order
terms, and other related topics is in preparation.
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If strong symmetry violation is spontaneous, Dstrong

= 0 and the enhanced eigenvalue must equal unity in the
linear approximation. When higher orders are included,
however, the eigenvalue is no longer required to be ex-
actly one. In any case the strong mass shifts are ex-
pected to lie along the eigenvector associated with eigen-
value A8-1 whether or not Dstrong =0.

~The parity-violating weak interaction can be studied
with the same techniques, but in this case a different
A matrix with generally different eigenvalues and eigen-
vectors is involved.

R. F. Dashen and S. C. Frautschi, Phys. Rev. 135,
81190 (1964).

~~A. Martin and K. Wali, Phys. Rev. 130, 2455 (1963);
B. Dalitz, Phys. Letters 5, 53 (1963).

Here the numbers dM8+, ", are the coefficients of
normalized octet mass matrices.

The Coleman-Glashow model3 likewise predicts that
electromagnetic mass splittings will follow the same
pattern as strong mass splittings, but does not predict
ratios among the strong splittings since they are needed
to fix the parameters of the model.
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In an earlier Letter with this title, parity-
preserving nonleptonic decays were related to
the violation of SU(3) coupling-constant equali-
ties. It was assumed, for the discussion of
pionic hyperon decays, that SU(3) symmetry is
strictly maintained within the v-baryon couplings
and within the E-baryon couplings, but that the
SU(3) equality of (( and R coupling constants is
broken. It is somewhat discomforting for this
point of view to conclude that the fractional vio-
lation of the coupling-constant equality is signif-
icantly different for the two SU(3) coupling con-
stants f ()) and f "'. We wish to point out that the
situation is improved by including another con-
tribution, the importance of which was not ap-
preciated in I.

It was there remarked that weak mixing of the
baryon octuplet and weak meson mixing cancel
completely if the breakdown of SU(3) symmetry
is limited to the mass displacements produced
by the vacuon (S,~). There are other effects,
however, which enable this parity-preserving
decay mechanism to operate. One is the cou-
pling-constant inequality, f& wf . A second one

is the weak mixing of the baryon octuplet with the
singlet of the broken S; nonuplet. A third one is
the failure of the Gell-Mann-Okubo octuplet
mass formula, which we have attributed to
strong octuplet-singlet mixing. The last effect
was not considered in I, owing perhaps to the
psychological influence of the oft repeated state-
ment that the GMO formula is accurate to with-
in one half of one percent. The more relevant
number is the mass ratio

p= [A-q(2M+2=-Z)]/(A-N) =0.045,

and its consequences are not negligible.
The p-wave coupling constants implied by the

three contributing factors are
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The p-wave sum rule changes into

2f +f~-(g)"*(f~ -f~+)

—g 8 l f 1 l f +))
+

where
0 57'

The upper sign seems the more plausible one,
and we conclude that the K-baryon coupling con-
stants, ' f ~~' and f I', are smaller than the cor-
responding m-baryon constants by a common fac-
tor =0.8. The corrected value of the parameter
8 is 2.1 &10

It is interesting that an f "'/f u' ratio of 0.577,
which would leave the sum rule intact, is con-
sistent with the present imprecise experimental
information about this ratio. In view of the crude-
ness of the decay data, any ratio between ~ and

& might be acceptable.
If we combine f I'/f '" = 0.577 with f& = 0, we

now find that

4f ' '/f I'=0.061+0.094=0.16 or -0.03,

where the ambiguity arises from the unknown
algebraic sign of rf@&/f '2'. The comparison of

f&+ with either fp or f-„—then gives the unique
result

hf "'/f "'=0.17 or 0.05.
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Note the following typographical errors: The symbol
in the seventeenth line, left-hand column, of p. 355
is y&, not Q. The reference to footnote 3 should ap-
pear on p. 356, in the fourth line before "Calculations. "
In the top line, right-hand column, of p. 356, ready&
instead of F~. On p. 357, left-hand column, the first
line of the last paragraph should contain ($23), not
(s~&.

2The K-nucleon coupling constants are fKNA=6-1/2

(2fK fK, fKNZ
——2 fK, while AN =2-&+f~

Thus we anticipate the pseudovector coupling ratios:
fXVA'/'f N' '/'2 fKNZ'/'f N'
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SPLITTING OF SPIN-UNITARY SPIN MULTI-
PLETS. Mirza A. Baqi Bdg and Virendra Singh
[Phys. Rev. Letters 13, 418 (1964)].

The by-line address of the first author was
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