the effﬁggs of interaction of dipole and quadrupole oscillations, this may be due to the fact
that Er. is statically non-axial. Approximation of Oy by three (lorentzian) resonances of
equal dipole strength yields for Er!6® a non-axiality parameter y = 20 * 3°,

Nucleus o, MeV-b B e, b
Er 166 3.05 £ 0.3 0.33 7.76
Hf'!78 3,16 £ 0.3 0,26 6,72

The table lists the values of the integral cross sections dint calculated from oy and the
deformation parameters B, as well as the values Qo of the intrinsic quadrupole moments of the
nuclei, corresponding to the obtained values of B.
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A low-energy theorem connecting the weak processes It » pY and
* > pr'y is derived by using the PCAC hypotehsis in standard fash-
ion. Using this theorenm, . the amplitudes of the first transition are
expressed in terms of the S-wave of the nonleptonic decay £* - pr®.
The probability and asymmetry parameter of the L* + py decay are
obtained. The results agree well with the experimental data. The
difference between the presented analysis and the analogous
approach in [2] is also explained.

In the present aritcle, using the PCAC hypothesis in the standard manner (see, e.g., [1]),
we establish a low-energy theorem that comnects the two decays * + py and It > pr°yY. This
theorem allows us to express the amplitudes of the £* —+ PY transition in terms of the amplitude
of the S-wave of the I* -+ pn® decay. The first approach of this type to radiative hyperon decay
was used in [2]. However, the theoretical probability value obtained there for the only decay
measured to date, ¥ > py, turned out to be half the presently known experimental value. This
discrepancy is due to the fact that the diagrams shown in Fig. 3 were not considered in [2]1).
Allowance for these diagrams leads to results that agree well with experiment.

The Lorentz and gauge invariance of the amplitude of the I* -+ py decay lead to the general
expression

= + 1]
qu-_.py =< py| H 2> = eUp(a + brs) yuyvk;t‘vuz . (1)

We represent the parity-conserving part a of the transition in the form of a sum of a pole term
which turns out to be determined by the Hiagram of Fig. 2 (see formulas (7a) and (6), and a con-

tact part 3:
~
a.—.apol+a.
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The decay probability is expressed in terms of a and b as follows:

m. — mi
N
rateep -—(—=2__"Jqaz+ 6P .
2 m
p3
We now consider the process
VP pea(q)+ A k), (2)

Using in the reduction formula

M,=~if[dce?® (O-md) <py| TH,(0) ¢ 3 (x)| Z*>
the PCAC relation
(3)
a"a” (x) = m'le"¢(3)(x)'
and also the V - A symmetry property of the nonleptonic weak Hamiltonian H, (no other assump-

tions are made concerning Hw)
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[V - A, H,1=0, A3 o J‘d3xa°(3) x,x,) (3)

we obtain in the limit as q - 0 the equation

. - | + H P R
;irg M,(q) 3F <py{H, I Z7> +}’u3°qﬂ (9 4)

n

where FTT is determined by the Goldberger-Treiman relation

my8a/ 8y , 8478y = LIS, g2n/4m = 14,6,
w

&aN

and PU contains only Born terms, where the axial current is inserted in the middle of the exter-
nal baryon lines. Similar diagrams are found also in M;(q), where, however, a T-meson line is
attached to the external baryon lines instead of the current ay (x). To simplify the calcula-
tions we introduce a fictitious mass difference between the baryons in the matrix elements
<Blay,|B> and <B|Jy|B> and let this difference go to zero after taking the limit as q > 0. Then
the term qu Py, vanishes, and the entire pole term, which no longer has any singularities at q = 0,
is obtalned only from M,(q). It is easy to verify that the results are the same whether this
procedure is used or whether the pole terms are calculated by using both terms q,P, and M,(q).

We examine now the diagrams that will not be taken into account in the left-hand side of
(4). These are, first, the diagrams of Fig. 1, the number of which, taking the permutation of
the vertices ys, <H,>, and Opyky into account, is six. These diagrams are calculated in the
SU(3)-symmetry limit, i.e., writing the vertex BB'm in the form

<B 11 B> =g gl iyl
we use for g;‘B the expression
ighep = 2 NlelBop +i(1-<)dpp],

where f. and d;k are the SU(3) structure constants. The electromagnetic vertex is taken in the
form

e.m. o af
<B|]“ |B>=—x¢UBo'"}v—2; Ug

Mg is the anomalous magnetic moment of the baryon. The charge vertex eUBY Ug will not be taken
into account anywhere, since the calculations show that its contribution to the sum of the dia-
gram vanishes in the limit as q - O.

The next class of diagrams is shown in Fig. 2, where the square denotes the S-wave part of
the T+ -+ pr® decay. Further, if we express the amplitude of this transition on the mass shell
in the form

- ME o pn®) = Ty (Spr (47) +y Psr(42)) Uy
then we are left at q -~ 0 only with the S-wave, and the pole diagrams in the P-wave are cancelled

by some contact diagram that does not vanish at q = 0; the value of this diagram is determined
in this 1imit just from the relation (we again introduce the fictitious mass difference)

. .53
lim PSOMt. _ lim pPol ./ 8aN | S#2\71 . G i, Us,
qltgor' 70 2my  2my TeTenTR )
where (see, e.g., [1])
T2+p —<p| lez+> - 2iF"SZ+(0), 8,3 = 2eg, N - (6]

Consequently, one should consider the diagrams that take the contribution (5) into account.
They are similar to those of Fig. 2, but the S-wave is replaced by the vertex (5). We denote
the sum of these diagrams and of the diagrams of Fig. 1 by 1eUpBY5k€Uz, where
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: p= EanTEtp (P 22)
2(7"2‘ "'N) mﬁ mi
Finally, the last group of diagrams (Fig. 3) takes into account the contribution of the
transition Z* > pY to the process (2), and only the regular part a need be taken into account in
the amplitude a. The sum of the diagrams of Fig. 3 is given by

. L~ b i‘u 1 9 1 /2
E(Flg.3)=—leup(¢y’+ ke 2(-7"; + STE)G"N .

We do not consider the diagrams that account for the contribution of the resonances and multi-
particle intermediate states, assuming that their contributions are small. This is confirmed
by the fact that the theoretical results obtained under this assumption coincide with the exper-
imental data.

Comparing the coefficients preceding the structures UbYsEEUz and UpﬁgUz in the left and

right sides of (4), we obtain
T, i
“pol=—"—2 L (E -Le ) » (7a)
m2—mN 27’5 2m~

~ 1 1
d =—xb, X= F”g”N<—;—’;+2(—;2)

(7b)
b=(1-x)'2F,B

We present below the values for the decay probability and the asymmetry parameter

a=2Rea*b/| a|?+ | b|?

We chose for the total magnetic moment of I* the experimental value 2.57 (in units of eh/2myc).
The value of T2+p is determined from (6), and that of Sy+ from the experimental probability of

the Z* - pﬂo decay (see [3] concerning all the experimental data). The value of € was taken to
be 0.37 [4].
12410 || apoyl-1010 |6 o101 Iy 1004 «
MeV-1 [ eV =t Mev | IR B
Theory 1,59 0,01 0,83 1,026 - 0,81
Expt. - - - 1.01 :0,14 -1.02*0-5§

It is seen from the table that the prediction of the PCAC hypothesis is in good agreement
with experiment. We call attention to the fact that the contact part a, which is not taken into
account in [3], makes the main contribution to the probability. It is seen from (7) that all
the amplitudes of the I* > py decay are expressed in terms of one single quantity <p|Hy|Z*>, for
which the AT = 1/2 rule is satisfied; this rule should therefore hold also for the radiative
decay of hyperons.

Similar reasoning can be applied also to the decays A + ny = -(A, Z)Y. The results for
them will be published separately.

The author is deeply grateful to B. L. Ioffe for a discussion and valuable remarks.

1)Each figure shows only one of a given class of diagrams; the others are obtained by
permutation of all the vertices contained in the given diagram.
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ERRATUM

In the article by Yu. P. Malakyan, Vol. 19, No. 1, amplitudes @ and b are determined only by the contribu-
in the left-hand side of Eq. (4) (p. 46), no account was tion of the non-pole part of the amplitude My(g). This
taken of the pole diagrams with contact vertex §B1m°y, contribution is not small, and the results presented in
the contribution of which is completely cancelled by the the article no longer hold.

contribution of the remaining pole diatrams, and the
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