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the nuclear energy level in the latter. It should be
noted that in the present problem the width of the
nuclear energy level is of no importance.
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In the case of an electric transition, therela-
tive probability of the internal Compton effect is
given by the following:
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Figure 2 presents curves of the angular distri-
bution of gamma rays emitted as a result of the
internal Compton effect; these were obtained by
numerical integration from (1) and (2) with the
photon energy % in the range from 0.05 to 0.4 mev
for curve 1 and up to 0.7 mev for curve 2. Curve
1 refers to a transition in Bal37m (M4 transition,
AE = 0.662 mev), while curve 2 refers to a transi-
tion in Mg2* (E2 transition, AE <« 1.38 mev).
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R‘ATHENAU andFast recently published the

results® of their investigation of the initial
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permeability o of two types of NiZn ferrites:

Nio.sZn0 .sFe204 and Ni_, .7 Fe204 under differ-

0.36""0.64

ent external stresses o_. The experimental data were
interpreted interms of rotations of the direction of magneti-
zation of ferromagnetic domains. This interpretation
has in particular been used by Smit and Wijn? as
one proof that Snoek 3 was right in attributing the
magnetic radio-frequency spectra of NiZn ferrites
to gyromagnetic resonance.

As a basis for this view Rathenau and Fast took
the agreement between the experimental data and
the theoretical formula which they derived for the
rotation; this formula (1) establishes a relation
between Ap, and o :

Apy = (9/407) (00,1 | 12) 1y, (1)

where /_ is the saturation magnetization and A_
is the saturation magnetostriction.

Formula (1) was obtained (neglecting the cor-
rection for porosity of the sample) by inserting
in

Ay =5 (*larSaia/ 25 K) = (O00,/ 20Kp,), (2)
the value of K from the equation

1=2rl2/K, )
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which was given by Wijn? and which follows from
the theory of pure rotation processes that was
first developed by Akulov®.

Rathenau and Fast! arbitrarily assumed
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Earor = Hg» Which apparently predetermined their
result since in actuality u_ can be written as the
sum of the initifxl permeabilities p_ =p dis
+ gy oy — 1 which result from boungary dis-

placements and magnetization rotation, respectively.
Experimental values of the anisotropy constant

K, and the effective internal fields 4 of some

NiZn ferrites have been given by Miles®; for

example, for Ni| . Zn, , .Fe O, which is nearly

the same in composition as one of the samples
investigated in Ref. 1, he gave K, = 105 /_and
Hi = 190 oersteds, whence, accor(iing to Kittel$,
we obtain the effective anisotropy constant

K =3/yH ;I =951 which is in good agreement
with K,

Substitution of this value of the anisotropy with
I, =335 gauss and A_ =10 x 1076 in (2) gives for
the first sample Ap =0.013 p kg/mm? as com-
pared with the experimental value 0.15, = kg /mm?
which was calculated by Rathenau and Fast using
an excessively high estimate of p, . = p, =240
gauss/oersted instead of the more probable value
B ror ™ 27 (335/105) + 1 = 20 gauss/oersted (or,
according to Kittel’s formula, p_ .~ (47/3)

x (335/105) + 1 = 15 gauss /oersted).

For boundary displacements, as noted in Ref. 1,
the coefficient 1/5 of (2) must be considerably in-
creased. On the basis of the experimental infor-
mation in Ref. 1 and the values of the anisotropy
constant in Ref. 5 it is easily shown that this
coefficient must be ~ 2 for the first sample of a
NiZn ferrite and ~ 3 for the second sample, i.e.,
it is of the order of the values obtained by Bozorth
and Williams? for 45% permalloy.

For boundary displacements, the magnetization
process in very weak fields can be attributed,
according to Kondorskii’s general theory of re-
versible displacement (Ref. 8, Sec. 53) to im-
purities and internal stresses ;. Since Ref. 1
does not contain information concerning impurities
in NiZn ferrites we shall attempt to estimate
Bo g;5 for these ferrites according to Kondorskii’s

theory of stresses (Ref. 8) p. 359) , especially
since experimental data definitely indicate the im-
portance of magnetoelastic energy A o, in some
ferrites. For this purpose we shall use the graphs
of u (o) given in Figs. 1 and 2 of Ref. 1, from
whicah, according to Vonsovskii’s theory (Ref. 8,
pp. 408 and 767) we can estimate the mean value
of the internal stresses, obtaining 0, ~ 1 kg/mm2
for the first sample and o, ~ 0.2 kg/mm2 for the
second sample. Assuming in zero approximation
that the stress distribution in the material is sinu-
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soidal, we obtain the values of the internal stress
amplitudes o, ~ 2 kg/mm? and 7, ~ 0.4 kg/mm?,

respectively, whence from

Magis— 1 = 4nl3/ 30y, (4)
we obtain for the first sample p_,,; =235 gauss/
oersted and for the second (/_ = 2966, Ag=5x 106

X f, 4; = 1820 gauss/oersted. The first of these

values is in extremely good agreement with Rathe-
nau and Fast!(y_ =240 gauss/oersted); the second

value is in much poorer agreement with these data
(1, = 700 gauss/oersted), which probably indi-
cates the large role of impurities in the second
sample, which was apparently sintered at a rela-
tively low temperatwe. It is interesting to note
that the composition of the second sample is close
to the optimum for NiZn ferrites, which is usually
used at quite high sintering temperature ~ 1350°
in order to obtain cores of high initial permeability
1, = 2000 gauss/oersted. The possibility of ob-
taining such values of p_ for the given composi-
tion when the effect of impurities is eliminated
follows directly from the calculations.

We note in conclusion that the predominant
role of displacements in NiZn ferrites sintered
at not too low temperatures also follows from our
investigations ® of the magnetic spectra of ferrites
with zero and residual magnetization. The fore-
going considerations can therefore be regarded
as an additional confirmation of our deduction.
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