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A number of interesting results were recently obtained with the aid of current algebra
and the hypothesis of the partially conserved axial current. In particular, Suzuki [1] ob-
tained for the ratio of the matrix elements of the K + 2rn and K » 3x transitions a value
thet agrees with the experimental data within about 15%.

In this paper we obtain, under the same assumptions, the connection between the matrix
elements of the K » x and K » 2r transitions, so that we can calculate the contribution of
the w-meson pole diagram to the mass difference of K; and K. When added to the contribu-
tion of the n-meson state (the K > =n and K ~ 1 decays are related with the aid of SU(3) sym-
metry [2,3]) this leads to &Am = my - mp = 0.750;.

The matrix element of the K; + 2no decay is transformed as follows-

<n°n® | H(O) | K > = fdxePX(p 2 = 42} <#°| TH(O) $*(x) |K ;> = ,
1)

= cp? <n®{[Q3(0), H(ONIK,> A(cp?)/2] < n°[H(O) | K,> .
Here Q3(0) = [ daxag(x, 0) and we have made the substitution @ = cd a(:, where
¢ = -[g/MpagA]- The commutator [Q3(0), H(O)AS=_1] = -é—H(O)AS=-l

responds to the usual assumptions concerning the current algebra and the (V - A)(V - A)

which we have used [1] cor-

structure of the weak-interaction Hamiltonian. It is also assumed that only the isospinor
part of H contributes to the transitions in question. We hope that the matrix elements
change little when the pion momenta are altered by an amount on the order of m/2 (m is the
K meson mass).

The virtual no and n states are possible only for the XK, meson. Their contribution

to the mass difference of Ky and Ks is [3]

2mAm=| <n°|H(O)K,>} 2(—1  , _1 1 Y (2)
u2 —m?

We have used here the relation (n]H|Kz) = (1/~/3)<nO|H|x2), which follows from SU(3) sym-
metry [2,3]. Expressing Am with the aid of (1) in terms of experimentally known quantities,

we find

Am 167 m 1 1 1
—_— = e+ )=l0zx0,1,

r, MCyz)zlgl p? - m? 3 m% -m? (3)

It is known, however, that the ratio I'(XK » 3x)/I(K + 2r) obtained by Suzuki [1] is smaller
than the experimental value by 20 - 30%. 1In our case it is natural to choose the constant

¢ such as to make this ratio agree with the experimental value. Then
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Am
=075+ 0,1.
ry (%)

Experiment yields [4]

m
—— =044 4+ 0,06.
rl

(5)
Equation (2) was used to calculate the mass difference in [3]. However, the estimate used
there for the matrix element of the K + n transition leads to a Am value smaller than ex-
perimental by one order of magnitude. Calculation of the pion contribution to the mass
difference [5], using for the K > xn transition an estimate based on the pole model of the

K +» 3n decay, yields Am/I‘l = -2.2. TFor some unexplained reason, however, the estimates
using the same K-decay model led in [6] to the results of [3].

The question arises of the role of other virtual states. Thus, one should have taken
into account the X-meson pole. If the XK + X transition is of the same order as X + n, then
the contribution- of the X meson to Am is of the order of 0.5I';. As to the contribution of
the bipion states, various estimates [7-9] give a range from -1.6I'; to 1.5T";. In our opin-
ion, the negative values are more probable. It can be hoped that owing to the larger masses
of the remaining states they have little effect on Am. In addition, many of them change
the masses of both K; and K», so that their contributions may cancel out in part [7].

Our result (4) gives therefore only the order of magnitude of the mass difference of
the neutral K mesons.

In conclusion, let us discuss the pole model of the Ky + 2rn decay [2], in which know-
ledge of the K + = transition is also necessary. Assuming that the process proceeds via
decay of virtual :ro and 1 mesons, we can obtain [2]

Th=l<e®|HIKp>(2( 1L, 1 1 gz mysr,, (6)
3

p? —m? m2 —m? M

n
Using the previous value of the K + x transition amplitude, we get

R- T2y = (4,44 1,2). 1074, (7)
r,
(We have assumed [10] that T0 = (0.74 * 0.105) x 1078 sec.) Experiment yields [11]
R= (1.3 £ 0.6) x 107*%.
The contribution of the X meson to this process is not clear, since the X ~ 2rn decay has

not been observed experimentally.
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Measurement of the circular polarization of the y quanta emitted by unpolarized nuclei
mekes it possible to determine the admixture of weak nucleon-nucleon interaction in nuclear
processes. A convenient object for research of this type is the 482-keV y transition in
Tal8l which is excited in B decay of Hf?2l. We have shown in an earlier paper [1] that the
circular polarization of this transition is smaller than =2 x 1075, 7In this paper we report

new measurements of the circular polarization of the Tal®l

7 quanta with the aid of a pro-
cedure proposed in [2] and developed subsequently in [1] and [3].

The Hf®! source was obtained by irradiating in a neutron flux =105 cm™2sec™! (in an
SM-2 reactor) tablets of HfO, prepared from the separated isotope Hf8° (954 enrichment) and
mixed with magnesium oxide. The use of the separated isotope makes it possible to eliminate
the Hf17S admixture, which decays via X capture with emission of positively polarized in-
ternal bremsstrahlung. The activity of the Hf'®! source at the start of the measurements
was =500 Curie.

The experimental effect was determined by calculating & = 2(J; - Jo)/Uy + Jo), where
Ji,2 are the intensities of the registered y quanta corresponding to opposite directions of
polarimeter magnetization. The measurement results are given in Table 1.

The data indicate the presence of a certain effect & = -(2.9 + 0.4) x 10”7, which cor-
responds to a polarization P = -6 x 10"®. The measurements were made with lead absorbers
of varying thickness (see [3]) and with an interval of 60 days between runs II and III. We
see that, within the limit of statistical errors, the effect is independent of both absorber
thickness and time. This excludes the possibility of the effect being due to bremsstrahlung
in B decay of Hf'8l, or due to any admixture of some 8 activity.

We used Sc*® and Bi®2 as control sources of unpolarized y quanta (unhindered E2 and El
transitions). The results of measurements with these sources are alsc listed in Table 1.

Other control experiments were carried out in the same marmer as in [1] and [3].
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