I consider searches for hadronic isomers to be timely both with high-
energy accelerators and in cosmic rays.

In conclusion, it is a pleasure to thank J. Bjorken and K. Tolstov, who
advised me of the Japanese paper, and D. Bardin, S. Bilen'kii, S. Gershtein, V.
Grishin, V. Gribov, L. Okun', S. Polikanov, V. Solov'ev, and D. Shirkov for
discussions.
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The presently available experimental data on the total cross section of
"elastic" neutrino scattering, vu +n=+p+ 1 [1], yield the upper bound of

the tensor constant of a current of the second class and mass limitations for
the axial-vector form factor in weak interactions.

To this end, we represent the hadronic weak-interaction current in the
form

G _ . .
Jy = :/-EPE’V Yt fwopaan) +ifa, « (Fay, + ifq, )y v ’T"uA"A”s]" (1)

Ay

- gV V) Al
J *J# ?'J# +J” ,

u

where q, = (n - p), is the momentum transfer, G = 107°M~% the weak-interaction

constant, and M the nucleon mass.

In expression (1), the vector and axial-vector currents of the second

class [2], JX(Z) and Jﬁ(z), have G-parities opposite to the G-parities of the
corresponding first-class currents JX(l) and Jﬁ(l). When T-invariance is vio-

lated, the constants of the current (1) become complex. In a model in which T-
invariance of weak interaction is violated only by second-class currents [4],
the imaginary part of the tensor constant fT is of the order of

lmf-rﬂ/ M-l (2)

This value does not contradict experiments on the measurement of ?;odd corre-
lations in decays of a polarized neutron [4] and of the nucleus F [5]:

Im fr = (20 + 20)M-'{ 4], (3)
Imfy = (4:28)M-"'[5],
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Using formula (1), we obtain the following expression for the differential
cross section of the process vu + n+p+ y at neutrino energies Ev > M:

2
do _ f. £y + £+ t(Fh + i) s ()

’—dT 2n
where t = -q2 > 0.

The condition E, > M makes 1t possible to disregard in [4] a number of ad-
ditional term whose order of magnitude is smaller than M/Ev or (M/Ev)z. The
total cross section of the process vu +n->p+ yu 1s obtained by integrating
(4) with respect to t from 0 to toag = 5 ° 2M2 + M"S”!, where S = (pv + pn)2 =
M? + 2MEv‘ To carry out this integration, we assume that all the form factors

in (4) have the same dependence on the momentum transfer t as the vector form
factor fV:

Fv = Fy(t); fo = fa(0)Fa(t); £4(0) = 1.26,
Hp ~ Hn (5)

fy = Fylt);  fr = £ (0)Fylt),
2M

where “p and u, are the anomalous magnetic moments of the proton and neutron,

-2
Fylt) = Fu(t) =<l + ——L-—) (6)
: (0.84)2

is the weak-interaction vector form factor in the "dipole" approximation.

Using the experimental value of the total cross section of the process

v, tn >p+ U at 2.5 GeV < E, < 3 CGeV [1], 0 = (1 £ 0.3) x 107%% cm?, we ob-

tain the following upper bound for the tensor constant of the second-class cur-
rent:

HFr(0)] < 2.7TM 1, (1)

This result does not agree with the tensor constant obtained from a com-
parison of the values of (ft)* for B%* decays of mirror nuclei with 8 < A < 30

[6]:
Refy (0) = 3.6M™ ", (8)

If we assume the value (8) for the tensor constant, then the total cross
section of the process vu + n >p + Yy agrees with the experimental value o =

(1 + 0.3) x 1073%% em? if the axial vector form factor is of the form
Fo(t) -(1 ! )-2
AT (9)
Ma

with a mass

0.562GeV < M, < 0.75GeV. (10)

This mass MA’ which is smaller than MV = 0.84 GeV, is not very probable,

since the closest diagram contributing to the vector form factor is apparently

254



a diagram with two pions in the intermediate state, whereas for the axial-vec-
tor form factor the diagram has three pions. Thus the tensor constant (8) of
the second-class current contradicts the experimental data on the total cross
section of the process vu + n > p + W and the present notions concerning the

contributions of different intermediate states to the vector and axlal-vector
weak-interaction form factors. We note that the limitations (7) and (10) can
be considerably strengthened if the accuracy of the neutrino experiment is in-
creased.

If T-invariance of weak interaction is violated only by _second-class cur-
rents [3], there should exist in the process v. + n > p + u a proton polariza-
tion perpendicular to the scattering plane:

201/ 24k fy

UFE + 2+ t(67 + [F219)])

P -

[l‘lpxnu], (11)

where n_ and nu are unit vectors along the proton and muon momenta, respec-
tively. At t = 1 (GeV/c¢c)? and Im fT = M~ ! the polarization is P = 30%. Thus,
measurement of the proton polarization in the process vu + n +p+ U might

serve as a check on the models [3] of T-invariance violation in weak interac-
tion by second-class currents.

The author is deeply grateful to S.S. Gershtein and I.S. Shapiro for a
discussion of the work and a number of valuable remarks, and also to V.S. Kaf-
tanov and V.D. Khovanskii for a discussion of the neutrino-experiment data.
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ERRATA

The following corrections are to be made in the article by V. G. Baryshevskii et al.,
Vol. 15, No. 2: 1) On p. 79, in the first line after formula (2), read ... ry = e2/m_c? ...
instead of ... rg = £2/myc?... 2) In the two lines above the table on n. 80, read .. "the
direction of rotation of the polarization plane"... instead of ...'"the direction of the nola-
rization plane"... 3) In the second line below the table on n. 80, read ... !;! = 2/2€ =
7.69x1072... instead of ... = 7.85x10~2,,. The numerical coefficient in (5) remains unchaneed.

In the article by A. A. Chaban,Vol. 15, No. 2, n, Tk, line 35 from the top, read
ooo expli(kx * wt)]... instead of ... exn[i(kx + wt)]...

In the article by Ya. B, Zel'dovich et al., Vol. 15, No. 3, mn. 111, frames "¢" and "a"

"on

of Fig., 3 should be interchanged, and the scale ir frame "e¢" should be 5 mrad.
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