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A weak interaction scheme, which contains along 
with the product of the charged currents [1•2] also 
the product of neutral currents, was proposed and 
discussed by several authors [3- 6]. Schemes of 
this type, for example the Bludman scheme, have 
the same degree of beauty as the Feynman-Gell
Mann scheme, and do not lead to the appearance 
of experimentally unobservable decays of the type 
JJ-- 3e, K- 1r + 2e(2v), etc, since they contain 
"symmetrical" neutral currents of the type ( vv) 
and ( ee ) , and do not contain ''asymmetrical'' ones 
suchas (JJ-e) and (K1r) (see [GJ). Theexperimen
tal detection of neutral currents in weak interac
tions is very important both from the point of view 
of checking the correctness of the weak-interaction 
scheme, and from the point of view of applications 
to astrophysical phenomena (inasmuch as the ex
istence of neutral currents can lead to very effec
tive mechanisms of emission of vii pairs by 
stars [SJ). However, experiments proposed for 
the observation of neutral currents on the basis 
of effects of parity non-conservation and scatter
ing of electrons by nuclei [4] or in electron-elec
tron scattering [5] are quite difficult. 

We wish to remark that possibly a more real
istic method of observing neutral currents are 
neutrino experiments. The existence in the weak
interaction Lagrangian of terms in the form 

0 = r~'- (I + rs) , (1) 

which was proposed in the papers of BludmanC3J 
and Zel'dovichC4J, should lead, in the case of the 
scattering of high-energy neutrinos by nuclei, to 
the appearance of lepton-free stars due to the 
interaction 

v+N-7v+N. (2) 

At neutrino energies near 1 BeV, the cross section 
of this process should be on the order of 10-38 cm2 

and consequently this process can undoubtedly be 
noted in the presently performed neutrino experi
ments at high energies. 

On the other hand, apparently, there is a possi
bility of verifying the existence of interaction (2) 
in experiments with low-energy anti-neutrinos 
(from a reactor). Indeed, interaction (2) should 
lead to the excitation of the nuclear levels 

(3) 

which can be detected by the characteristic radia
tion Z * - Z + y. The differential cross section 
for the scattering of a neutrino by an angle e with 
excitation of a nucleus, in the case of interaction 
(1), has the form 

dajdQ = (2:nt2 0 2 [ao (I +cos 8) 

+ b0 ( I - + cos e)J (Ev- 11£)2 , 

where 

Go= ~~d-r(Z*,~-raeikriZ> ,2, 

bo = I~ d-r < Z* I~ Taaeikr I z > r. 

(4) 

(5) 

~E is the excitation energy of the nucleus, Ev is 
the anti-neutrino energy. From formulas (5) we 
see that for the antineutrino in reactor experi
ments the vector variant does not make a contri
bution to the cross section, since a0 = 0 owing to 
the orthogonality of the wave functions Z and Z*. 
The total excitation cross section is 

(6) 

The value of the cross section (6) is of the same 
order as the cross section of the process ii + p
e + + n in the experiments of Reines and Cowan [7 J. 

By way of an example we have considered the 
excitation of the Li7 nucleus. The ground state of 
Li7 has the characteristics J = %-, T = %; the 
first excited level has J = %- and T = %; the ex
citation energy is ~E = 480 keV. In the calculation 
of b0 the wave functions of the ground and excited 
states were obtained by mixing the configurations 
with the pair potential in the form of a Rosenfeld 
exchange variant with parameters ~ = -2.1 MeV, 
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L/K = 6, and K = 0. 9 [9], which yields as a result 
b0 = 2.56. The cross section (6) should be aver
aged over the neutrino spectrum Pv< E) from the 
reactor. Assuming as a lower estimate 2> Pv(E) 
~ Pe( E) and taking Pe( E) as given by Carter et 
al [S], we obtain 

00 

o' (LF) > ~ Pe (£) o (£) dE;::::; 2 · 1 CJ-42 cm2. (7) 
11£ 

(For the reaction ii + p- e+ + n, the cross sec
tion for neutrinos from a reactor is 6. 7 x 10-43 

cm2 .) It must be noted that the excited nuclei 
during the process (3) will, generally speaking, 
be polarized in the direction of motion of th~ anti
neutrino, so that the succeeding gamma radiation 
will also have definite polarization properties. In 
principle, this fact could be used to separate the 
process (3) from the background. 

We note that the interaction (1) which we use 
follows from the Bludman scheme, which presup
poses the identity of the muon and the electron 
neutrino. It is not difficult to generalize the Blud
man scheme to include the case vp, ;.o ve. In this 
case the interaction constant in the product of the 
neutral currents (1) turns out to be equal to G/2, 
and the cross sections given above are decreased 
to one-quarter. At the same time, the process 
ve + e - ve + e arises, which is forbidden by the 
Bludman sc~.eme (see also [5]), but unlike the 
Feynman-Gell-Mann scheme it should be charac
terized by a constant G//2 (and not G). Analo
gously, the process vp, + ~ - vp, + e should have 
a constant - G/2. From this point of view, it is 
quite interesting to study experimentally the scat
tering v + e - v + e both on reactor neutrinos 
and on neutrinos from the decay 1r- p, + v. 

In conclusion, the authors are deeply grateful 
to V. V. Belashov, B. M. Pontecorvo, and R. M. 
Sulyaev for a valuable discussion. 
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2)It follows from [ 8] that in the region Ev 2: 1 MeV the value 
of Pv(E) can exceed Pe(E) by about 1.5 times. 
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IT has become clear recently that the asymptotic 
behavior of the amplitudes A( s, t) for the transi
tion of two particles into two particles at high en
ergies and at fixed momentum transfer t is gov'"" 
erned by the singularities of the partial wave am
plitudes fz(t) as a function of the angular momen
tum l in the channel where t is the energy. [i- 5] 

If the singularity of fz ( t) farthest to the right is 
a Regge pole at l = l ( t) then the invariant ampli
tude behaves like slct). In the case of elastic 
processes for small t such a pole is the vacuum 
pole, which for t = 0 has l ( 0) = 1. As the momen
tum transfer ~ increases l(t) can become 
negative. And so the impression is created that 
for sufficiently large negative t the amplitude 
may decrease arbitrarily fast with increasing s. 

We now show that in the relativistic theory the 
partial wave amplitudes fz(t) for any t have sin
gularities when Re l ~ -1, consequently, that the 
amplitude A(s, t) cannot decrease faster than 1/s 
for any value of t. This conclusion is valid for 
the amplitudes of any two-particle processes. The 
reason for the existence of these singularities is 
due to the fact that the relativistic amplitude has 
three Mandelstam spectral functions, which give 
rise to the appearance of singularities near nega
tive integer l. These singularities are, appar
ently, poles that accumulate at these points, i.e., 
the points themselves become essential singular 
points. 

To prove these assertions we consider the ex
pression for the partial wave amplitude: [2] 

00 

ft (t) = ~ ~ Qt (z) A1 (s, t) dz, 
Zo 

z0 = 1 + 8112/(t- 4!!2), z = 1 + 2sj(t- 4!!2); (1) 

for simplicity we consider the case of identical 
particles of mass p,. If Re l > l 0, where l 0 is 
determined by the maximum number of subtrac
tions, then, as was shown in [s J , the quantity 
<I>z(t) = fz(t)(t -4p,2 )-l satisfied as a function of 
t a dispersion relation of the form 

_ .!_ f lm CD1 (t') dt' + 4- f !!CD 1 (t') dt', 
<Dt(t) - n .l t'- t .. .l t'- t 

4i!-1 -oo 

where 

(2) 
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Correction 

The article contains an erroneous statement that weak 
ferromagnetism cannot exist in any cubic crystal (with 
collinear or weakly noncollinear antiferromagnetic struc
ture. This was found to be true only for crystal classes 
T and Th, and for others weak ferromagnetism will ap
pear in antiferromagnets with magnetic structure type 
3 + 4-, and only due to invariants of third and higher 
orders in the antiferromagnetism vector L. Consequently 
a line (14) should be added to the table on p. 1100: 

14 I 207-230 I Cubic I 3 +, 4- I MxLx ( L} - L~) 

+ MyLy( Li - L5d + MzLz ( L~- L}) I VI 

The Cartesian axes are directed here parallel to the 
fourfold symmetry axes. • 
The tensors g(i) and g<2) for this (sixth) group of weakly 
ferromagnetic structures will be identically equal and 
isotropic: 

(1) (2) 
gaf3 = gaf3 = goaf3 

At the end of the article there are incorrect expressions 
pertaining to Kp,3 decay. The correct formula can be 
easily obtained from the main formula of the article by 
putti~g gs = gT = 0. The tangent of the angle between the 
I m I curve and the cos e axis will be ~ f3e if gvdgvt 
= -0.5 and ~ 0 if gv2/gv1 = 4.5 and f3e "" 1, so that in 
fact the difference in the angle correlations between these 
cases is even somewhat stronger than indicated in the 
article. 

The horizontal parts of curves 2 and 3 in Fig. 2 should be 
drawn with solid lines (they correspond to the asymptotic 
calculated values of the ionization losses, i.e., to the re
gion in which the theory describes the relation between 
g/g0 and the particle energy exactly). 

When account is taken of thermoelectric processes it is 
necessary to add in the first curly bracket of (24) the 
term 

A= 3v~ Hyc ( etxz - Ctzx )/2 

and in Eq. (31) the term A/9. 

The combinations V1 ± V2, A 1 ± A 2, and I1 ± I2 should be 
divided by !2. 

Reads G/-./2, should read G/2 

An error has crept into Eq. (30). The right half of this 
formula is actually equal to 
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