3. For the total cross section of the process we obtain:
a, =54 *10-44R7 cm? (E = 30MeV),

o, = 17+10=41R? cn? (E = 100 MeV)

(E? is the value of R? at the average point).

We note that the values of R(g?) calculated in [1 - 3] are different for

v, and v, in the q? interval considered by us, and can range from V1 to ~v10~2.

Similarly, from data on the photofission of nuclei [7] we estimated the cross
section for the fission of nuclei by neutrinos. For Bi?%? at a neutrino energy
v250 MeV we have o = 10~*2RZ cm?.

In conclusion, we note the following: 1) the cross section of the process
(1) at high energies in the deeply inelastic region 1s proportional to the
energy and can reach a considerable value {(on the order of a? times the total
cross section of the weak interaction of the neutrino), 2) the process (1) can
be due to weak interaction with neutral currents.

In principle there i1s a possibility of distinguishing between the inter-
action with the neutral currents and the electromagnetic interaction of the
neutrino. To this end it is necessary to compare the cross sections of the
processes (1) with electronic and muonic neutrinos. If the process is due to
neutral currents and universallty takes place, then the cross sections are equal.
If the processes are due to the electromagnetic interaction of the neutrino,
the cross sections can differ noticeably.

In conclusion, we are deeply grateful to V.M. Lobashov, B.M. Pontecorvo,
V.F. Solov'ev, V.N. Folomeshkin, and R.A. Eramzhyan for useful discussions and
S.I. Bilen'kaya for help with the numerical calculations.
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In the first experiment of "true" proton radicactivity, i.e., decay whose
observable delay 1s connected not with prior emission of the positron but with
the penetration of the proton itself through the potential barrier, observed in
1970 by the CERNY group [1, 2], the emission of the proton occurs not from the

grognd state but from the three-particle state Co”3™ (19/27, T = 1/2)p(f7)2)n
(£572)46.
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It is precisely many-particle isomer states that are characterized by suf-
ficiently high excltation energies (several MeV) capable of ensuring an increase
of the mass number by several units, corresponding to the limit of proton radio-
activity at a given z. This raises the question whether such a two-proton radio-
active decay can take place from many-particle isomer states and is capable of
shifting noticeably, towards the region of stable nuclei, the limit of the two-
proton radiocactivity, compared with that given in [3,

We have considered the list of possible three- and four-particle isomer
states with large angular momenta for spherical nuclei with even A and analyzed
the question of the probability of observing two-proton decay of such many-
particle isomers.

The excitation energies of the three-particle isomers (e.g., Fe*”?) were
assumed to be close to 3 MeV, and those for four-particle isomers (I = 12+, 16%)
were assumed to lie in the range 4 - 5 MeV. The nucleon binding energies were
Ea%en from the tables of Seeger [5], Myers and Swiatecki [6], and Garvey et al.

7]. )

As a result of our analysis, it is possible to present the followlng ex-
amples of two-proton decay of many-particle isomer states:

‘ 17 3
che”m("'z" _) ’";/22).6,,";“) - “Cr“‘(? +y dy,,~ level ),

42M°um“6+)9(9;«'2).3"(9;/2)¢s + 402e?0(0 1),

¢5Cd96(16*) 9(9332)*3 "f9;32)43 » Pt
52Te' (120 plgy,, dy,)hig nlgy2ds 004 = 5 S0004),
52Tem8“2+, Pl97,295,2) io nlgy/3d5,2) 46 = 505"'°"m+).

The change of the spin of the nuclel in such two-proton decays reaches AI =
16, and the role of the centrifugal barrier in the observed decay rate turns out
to be, in general, nc less 1lmportant than the role of the Coulomb barrier (e.g.,
a change of 12 units in the angular momentum in 2p-decay of the isotopes of Te
lengthens the decay time, at a total energy of the two emitted protons 1 - 3
MeV, by approximately 10 orders of magnitude). An increase of the mass number
of the 2p-active isomer compared with the 2p-decay from the ground state is at
times quite large, for example for Te we have AA = U, which greatly facilitates
the problem of searching for two-proton radiocactivity.

Large centrifugal barriers can ensure also the possibility of observing a

number of cases of relatively long-period two-neutron radioactive decay of many-
particle isomeric states of neutron-excess nuclei, for example

22Tijg (144) p(F2, ), nlg32,) g » 25 TiSE (04),

ZGFe;’g(lz*) P”7t/zz Yes n(97,2d5/2) 46 - 26"-35706(0+ )s

if the energy of the emitted pairs of neutrons is sufficiently small (several
hundred keV).

In this connection, definite interest attaches to a search for coincidences
of pairs of delayed neutrons in spontaneous and induced fission, which might
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be observed in two-neutron radicactive decay of fragments.
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We describe briefly the idea of an experiment in which it is possible to
obtain quantities characterizing the change of the Fermi energy due to shifts in
the lattice.

If a solid contains inhomogeneous elastic deformations produced by external
forces or an acoustic wave, then thils leads to the occurrence in the solid of
extraneous electromotive forces analogous to those produced by the temperature
gradient. The presence of a density gradient leads to the occurrence of poten-
tial extraneous emfs in the static state. In the absence of equilibrium, for
example, when a transverse acoustic wave propagates, there can occur also non-
potential emfs, leading to the appearance of current.

The microscopic theory of such phenomena 1s contained in a number of papers
[1]. These lead to more definite expressions for these emfs.

In the presence of transverse acoustic oscillations (displacement along the
z axis, wave vector along the x axis, frequency w), which can be in the form of
either a traveling wave or a standing wave, the emf KZ which enters in Ohm's law
jZ = G(EZ + KZ) turns out to be

2 2
K, = _ Moy, [1 - iwr(:—':)aJ.

where m and e are the mass and charge of the electron, T is the collision time,
Vg the Fermi velocity, St the velocity of the transverse sound. In this formula

we assume the absence of temporal and spatial dispersion, i.e., wT(vF/st)2 << 1.
The dimensionless coefficient o is of the order of X/EF, where €p is the Fermi
energy and A is of the order of the "deformation potential” kij’ which deter-
mines the dependence of the electron energy in the metal on its deformation

€eP) = e, (P) + A, (ply; .
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