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of the 30-in. Brookhaven hydrogen bubble chamber.
This film is currently being analyzed for other pur-
poses as part of a Columbia-Rutgers-Stony Brook col-
laboration.

2This number is consistent with the number of K~
decays expected from 350 000 incident K~ mesons with
an average momentum 220 MeV/c in hydrogen.

130One conceivable source of bias would be the fact
that in testing for momentum conservation, we used
the momentum and angles of each track assuming it to
be a pion. That this is not a serious source of bias
can be inferred from the fact that the transverse miss-
ing momentum distribution for all events had a width
of 10 MeV/c when all tracks were interpreted as pions,
and a width of 20 MeV/c when all tracks were inter-
preted as electrons. (The cut on allowed transverse
missing momentum was 30 MeV/c.)

4This could conceivably arise because of differences

in scanning efficiency, differences in the reconstruc-
tion-program reject rate for electrons and pions, and
in other ways.

15We assume that the transition matrix element for
(2) is the same as that for ordinary K, 3i decays ex-
cept that the Fermi coupling constant Gg has been re-
placed by GBB. Because (2) can only proceed through
|arl =2, |AQI| =2 transition, the suppression of larl
=32 relative to that of |AIl =% amplitude in ordinary
semileptonic K decays has been ignored in this estima-
tion.

6We have also estimated £ from the data of the K+
— nte*e™ experiment [U. Camerini et al., Phys. Rev.
Letters 13, 318 (1964)]. Since one cannot differentiate
K*—rn~e%et from KT —nteTe™ by a 1C fit kinematical-
ly (when the measured momenta were ignored), we can
therefore estimate that R < (8/9.4)%X10°=0.85x107,
which is in agreement with our result, R<1.5x1075,
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Weinberg’s first sum rule applied to the axial-vector currents is shown to split into
two separately valid sum rules if the usual assumptions concerning SU(3) mixing are
adopted. New relations among masses, coupling constants, and mixing angles are ob-
tained in the meson-dominance approximation, e.g., Fg/Fr=1, and the implications

are discussed.

Weinberg’s first sum rule! extended to the nonet of axial-vector currents A ua(x) (¢=0,1,--+,8)

reads
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where s and s’ are constants independent of @ and 8. The spin-0 and spin-1 spectral functions p © (m?)
and p ©(m?) are defined by the representation of the axial-vector-current propagator

L

+pa

To discuss SU(3) symmetry breaking? it is con-
venient to define the (9% 9) matrices
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and to write their inverses, suppressing indi-
ces, as
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Here M) = [A(i)(O)]‘1 is a constant matrix
and 1 ()(0)=0.

There are two basically different models for
introducing first-order SU(3) violations into
the inverse propagator matrix A~*: (i) the
“mass-mixing” (or “particle-mixing”) model3
in which the mass matrix M is not SU(3) sym-
metric but contains an asymmetric part of the
octet type, while I1(¢?) is SU(3) symmetric and
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(ii) the “current-mixing” (or “vector-mixing”)
model? in which the mass matrix M is SU(3)
symmetric, but I1(g?) contains a symmetry-break-
ing part of the octet type. Although more com-
plicated schemes are possible, it is usually
argued? that “mass mixing” is appropriate for
spin-0 fields while “current mixing” is appro-
priate for spin-1 fields. Indeed, it has been
shown® that Weinberg’s sum rule (1) requires
the “current-mixing” description for the con-
served vector currents.

Adopting this conventional view, we take II ©’(¢?)
and M “ to be SU(3) symmetric® but allow M©’
and II1 ’(¢?) to contain SU(3) nonconserving parts
of the octet type. From the SU(3) symmetry

of T ©’(g?) and M*’ one immediately obtains
the two axial-vector spectral sum rules,’

fdmzpa ©(m?)=s +s 5 6 (5)
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where the constants S +s,” are independent
of @ and 8. Clearly, the sum of Egs. (5) and
(6) is just Weinberg’s sum rule (1) which ac-
tually holds for SU(3) & SU(3) although sum rules
(5) and (6) are separately valid only within SU(3).
In addition, to first order in the assumed oc-
tet-type symmetry breaking in M ©’ and I *)(¢?),

one finds that
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and
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That is, these moments of the spectral func-
tions satisfy the Gell-Mann-Okubo formula.

In the approximation that the spectral func-
tions p© and p*’ are dominated by the 0™ (,
K,n,m’) and 17(A1,K,D, E) mesons,® respec-
tively, Eqgs. (5)-(8) yield the following relations:
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Here the coupling constants and mixing angles
are defined by the following matrix elements
of the nonet of axial-vector currents®:
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For convenience, the angles x and ¥ have been
introduced such that®
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and
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Finally, some remarks on the result Fg/F
=1 are in order:

(i) Previous calculations!! of Fy/F, based
on the Weinberg sum rules! have given
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However, in obtaining Eq. (19) one uses the
extension of Weinberg’s second sum rule! to
SU(3) ® SU(3) which has been shown by sever-
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al authors2 to be in disagreement with exper-
iment.

(ii) Assuming that Weinberg’s first sum rule
(1) holds for SU(3) ® SU(3) but that the second
sum rule is valid only for SU(2) ® SU(2), and
neglecting the contribution of the spin-0 spec-
tral functions of the strangeness-changing vec-
tor current which is of second order in SU(3)-
symmetry breaking, one obtains!®
F 1-m___2/m 21/2

K [ K* KA } ' (20)

= T 2/, 2
FTT 1 mp /mA1

Combining Eq. (20) with Weinberg’s result!
my =V2m,, and the present result Fg/Fn =1
we conclude that

mKA =wfimK* ~1260 MeV,

b

in close agreement with the recently reported
meson'? K*(1250).

(iii) From the ratio of the K ;9 and 7,9 de-
cay rates'® one determines |Fy/F  tan n |2
=0.075, where 64 is the axial-vector Cabibbo
angle.'® With Fy/F, =1 this yields tanf, ~0.27
in excellent agreement with the value determined
from the hyperon p-decay rates. However,
from the K 3 decay rate one finds tan6y ~0.23,
where 6y is the vector Cabibbo angle,'® if the
SU(3) breaking in the K 3 form factor (g%
is neglected. If indeed 0y # 6,4, one looses the
elegance of Cabibbo’s universality hypothesis.!®
However, more attractive alternatives remain
open. For example,'” the SU(3)-symmetry break-
ing in £, (¢%) might be significant (~15% is re-
quired if 6= 64) even though it is of second
order.1®
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