conducting state and the transition in the magnetic field become greatly diffused at this
pressure, possibly as a result of the fact that the sample is not single-~phase. This phase
has apparently a positive value of ch/dP. At pressures below 100 kbar, no superconductivity

is observed above 0.1°%K.
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The use of current algebra in the analysis of the amplitudes of weak hadron-lepton
processes in the higher orders in the weak interaction has shown [1l] that in some cases an
exact allowance for the strong interactions does not lead to an effective cuteff of the in-
tegrals, which remain divergent and can be cut off, by the same token, only via weak or
electromagnetic interactions.

In the case of nonleptonic processes, in the theory with an intermediate boson, the
situation is less clear, but here, too, there are grounds for assuming [2 - 4] that the
strong interactions do not cut off the integrals with respect to the momenta of the virtual
W bosons. To eliminate the resultant difficulties, it was proposed in [3 - 5] that the
Hamiltonian of the interaction is the sum of the following terms: symmetrical in SU(3) x SuU(3)
and SU(3) x SU(3) symmetry breaking terms that transform in accordance with the representa-
tions (3, 3) and (3, 3) of the SU(3) x SU(3) groups. Then, as shown in [3], the contribution
of the diverging terms to the amplitudes of the transitions with AS = 1 (and also to the
parity-nonconversing amplitudes with AS = 0) vanish rigorously.

In this peper we wish to present an estimate of the diverging terms in the amplitudes
of weak nonleptonic processes, without using the assumption made in [3 - 5], and to find
the resultant values of the cutoff parameter, The main assumption used here will be the
hypothesis of partial conservation of the partial current without change of strangeness (PCAC)
or more accurately, the assumption that in the limit of zero pion mass the axial current with
AS = 0 is rigorously conserved. ‘

The matrix element of the transition between the hadron states a and b due to emission

and absorption of an intermediate W boson can be written in the form

- ) 4
Mzn)484(p, -p,,)=(——-- [k —— (8, -2 ) x

k2 K (1)

x [d¥xadyelk(x=y) < p|T 1 @, jmilas,
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where lurgzluz = G/2 and Ju is the weak hadron current. The gquadraticelly divergent term in
in (1) is of the forml)
P d*x

' 3 2 4 84 — = X .
dlv( n) (Pa Pb) 4”3“2 f k2u2 (2)

x fd¥xd¥yeik(x~7) 5 (x —5 ) < 5108,k (%)5 i (1)) a>.

We shall assume that the matrix element of the equal-time commutator <b I[auju(x), Jo(y)] |a>
contains only terms proportional to §'(X - ¥) and 8' (X - ¥) [sic!]. Since the terms pro-

portional to 8" (X - ¥) make no contribution to (2), we cen write

q? d4 k

4 4y44 - :
My;o (2778 (py ~pp) = W f ;.2._-2 [ d%xd®y 8 (x,-y,) x

o
(3)
2 A2
x<BI L300, )] a> = =i £ rate<bila, iy (7 Qlxlle>
4y

where A is the cutoff limit and Q(xo) = fdx jo(x, xo).

Let us consider the most interesting transition with |AS| = 1, and assume for con-
creteness that AS = Sb - Sa = 1, Then the only terms making a nonvanishing contribution to
(3) are those with AS = 0 from auj: {x) and those with AS = 1 fram Q(xo). The main con-
tribution to the divergence of the weak current without change of strangeness is made by the
axial current. If it is assumed that the axial current without change of strangeness is

+ .
conserved rigorously in the limit of zero pion mess, then auj will be of the order of

auJ: = auA: ~ (pﬂ/mo)a, where m is a certain effective mass2). We thus get for the diverging
part of the matrix element of the transition with AS = 1 the estimate3)
§2 A2 . re o, G P 2
Miiy ¥ —— 8in § (—)% = ———_ sin0A° (—), (k)
4mu m, (4m)2 /2 m,

where 0 is.the Cabibbo angle.

The effective parameter of the partial conservation of the axial current will be assumed
s .

l)As usual [3 = 5], it is assumed that fdhx eI < blT{d J (x)3_J (0)}|a> aecreases
when k » =, and 2) the Schwinger terms are c~numbers. The 1aktbr asguﬁption is ve im-
portant, for if it is not satisfied nonvanishing terms that are proportional to ng . It
should be noted that assumption 2), in particular, denotes that either there is no direct
interaction between the W and the ‘field ¢* of the 7 and K mesons, or else that this intera-

ction contains term of the form W'W'¢+¢, which cancel completely the contribution of the
Schwinger terms,

2) .
. Such an estlmat? hol?s true in all cases, with the exception of matrix elements con-
tglnlng pole diagreams with single~pion intermediate states. It can be shown that these
diagrams meke no contribution to (3).

3)
The diverging part of the matrix element of the K + 2 decay was calculated in [6]
but the calculated result was not proportional to the small paremeter (u_/m )2, The dif-
ference between the results of [6] and of our work lies in the fact that thé author of [6]

applied the approximate method of the PCAC hypothesis to a zero matrix element <279 J |K>
and obtained for it a nonzero result. ke
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equal to (u“/mo)2 ~ 0,1, i.e., m, = 0.5 GeV, We then get for M

div
My; ~ 5. 1074 G A2 sin g, (5)
Comparing Mdiv with the contribution of the nondiverging terms, which should be of order
Mconv v Gmosine for the cutoff limit A, we get the limitation
A < 25 GeV. (6)

We now consider transitions with AS = 0 and with parity change P = -1. In this case
one of the weak currents in (1) should be the vector, and the other axial, and we can write
the quadratically diverging part of (1) in the form (3) in such a way as to include a diver-
gence of the vector current auV:°h If neither current changes strangeness, then the order
of smellness of auVZ is determined by the violation of the isotopic invariance, i.e., by the

/M the estimate

electromagnetic interactions, and we get for the ratio Mdiv conv

Ziw ——ég2A2  om? e T (=1, Mg 1m0
~ —/Gm* « — _ (—) < 1, AE 150 GeV.
MOOIV 4y ” ° \/?(41]) 2 x Dy (7 )

On the other hand, if both currents change strangeness, than the order of smallness of

auv: is determined by the breaking of the SU(3) symmetry, and we get

252
M. g“A A ,

_div_ 3 sinO&/Gmg~2-,10'4(—)2h< 1, Ag 150 Gev, (8)
Mconv 4y Mo

where A is a small parameter characterizing the violation of the SU(3) invariance, A = 0.2.
Let us estimate, finally, the matrix elements of the transitions with AS = 0, AT = 1,
P = +1, Such transitions may be due to allowance for the electromagnetic interaction, so

that the matrix element (3) should be equated with Moony ™ ee/n, so that

Maiw GA? o (u,,)z , 06(/\2 (
‘ —) ~2.10°%(—) <1, A 60
Mooy (4m2 e o ~) S 1 Ag 500 GeV 9)

Transitions with 48 = 0, AT = 0, and P = +1 are of no interest, since they are indistinguish-
sble from transitions due to strong interactions,

The obtained estimates of the cutoff limit A, (6) - (8), are close to those following
from an examination of leptonic decays of hadrons [1].

We are grateful to V. I. Zekharov, V. I. Oglevetskii, V. V., Sckolov, and I. B,
Khriplovich for useful discussions.
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h)Strictly spegking, for transitions with AS = 0 formulas (2) and (3) should be
asymmetrized with respect to the currents j+ and J.
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