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The Cabibbo-Radicati sum rule {1-3] is applicable to any system with nonzero isospin and
relates the isovector radius of charge distribution with the cross sections of the transitions
brought about by the isovector part of the electromagnetic-current operator. In this note we
consider the application of the Cabibbo-Radicati sum rule to the isotopic doublet of nuclei
He3 and H3.

The sum rule is of the form
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where <r?> is the rms charge-distribution radius, u the magnetic moment in nuclear magnetons,

OYQ and 0¥72the total cross sections of the transitions to final states with isospins 1/2 and
3/2 with allowance for the action of the isovector part of the current operator cnly, o = 1/137
and M is the nucleon mass.

An important fact is that the contribution made to the integral (1) by meson photoproduc-
tion processes is negligible. It can be estimated by using the approximate additivity of
the cross sections for meson photoproduction on the nucleons of the nuclei, and the numerical
calculations of the Cabibbo-Radicati sum rules for the nucleon [L4]. In nuclear photodisinteg-
ration processes, the probability of "isoscalar" transitions (i.e., transitions induced by the
isoscalar part of the current operator) is small compared with the "isovector" ones. Indeed,
in the long-wave approximation the operator of electric dipole absorption has no isoscalar
part at all, and the integral contribution of all the higher multipoles is small compared with
the E1 absorption. With accuracy not worse than 10%, we can replace in formula (1) the "iso-
vector" disintegration cross sections by the experimental cross sections for the photodisin-

tegration of He3 [5]. The photodisintegration of He3 has two channels:

y+ He3} s p+ d, (2)
y+ Hed s n +p+p. (3)

The final state of the two-particle channel (2) has an isospin I = 1/2, and values I = 1/2

and 3/2 are possible in the three-particle channel (3). Substituting in (1) the experimental
values of the magnetic moments and radii [6] of the three-body nuclei: uHe3= -2.12, uH3 = 2.98,
<r2>He3 = 3.5 Fz, <r2>H3 = 2.9 FZ, and assuming that the contribution of photoproduction to
the right side of (1) is equal to 0.3 mb [4], we obtain the following interesting result: in
order for the Cabibbo-Radicati sum rule (1) to be valid, the reaction of the three-particle

decay of the nucleus (3) must go essentially via a state with I = 3/2.
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If we put
20_1(1=1/2y = a_;U = 3/2) = 20_,{p p) + [2W1/2) =w3/2)]lo_;(y,n), (L)

where 0., are integrals similar to (1) of the corresponding cross sections and w(I) is the
averaged probability of encountering the value of the isospin I in channel (3), then, assuming
w(1/2)/w(3/2) = 0, 0.1, 0.3, and 0.9, we get in the right side of (1) the values 11.6, 1kL.2,
18.3, and 21.4 mb. The value of the left side is in this case 13.7 mb. Thus, assumptions of
quite general character lead to a result of practical significance, namely that the connection
between channels (2) and (3) via the unitarity condition is immaterial. A study of the me-
chanism of intensification of the transitions in the state with I = 3/2 in the three-pacticle
reaction channel (3), predicted on the basis of the sum rule, may be of interest in connection
with the problem of the "trineutron" n3, which has been widely discussed in the recent litera-
ture (see [7]), and the problem of excited levels in three-body nuclei.

In conclusion, I am grateful to A. M. Baldin and V. N. Fetisov for interest in this work.
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Nonlinear effects in metals placed in an electromagnetic field are usually small. In a
quantizing constant magnetic field H, however, as is well known (see [1]), the magnetic moment
M and the conductivity o oscillate with a frequency cS/efiH >> 1. As noted in [2], a nonline-
arity appears in these oscillating terms even in a relatively weak alternating field. To this
end it is sufficient to have an external-field amplitude H; on the order of the period of the
quantum oscillations, i.e., H} 2 H(efiH/cS)(S - area of the Fermi-surface section).

To observe quantum oscillations it is necessary to have a sufficiently strong magnetic
field (hQ > 2n2kT, Q1 > 1, the latter is equivalent to r < 2. Here Q = eH/m*¥c, 1 and & are the
time and mean free path of the electrons, and r their Larmor radius).

Nonlinearity takes place at all frequencies, The effect reaches a maximum at w << 1
(v is the frequency of the alternating field), when the system is able to "attune itself" to
the alternating field existing at the given instant, -and can "follow" the frequency.

For simplicity of calculation we assume that the normal skin effect conditions are sa-
tisfied: § >> £, and therefore also 6§ >> r (8 - thickness of skin layer). At distances r and
£ we can therefore assume the field to be homogeneous and all the relations to be local. It is

therefore possible to use in the main approximation the formulas obtained for the static case.
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