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caused by a variation ofthe potential V (r; A) 
_, V (r, A +fA), where A is some parameter. From 

Equation (5) we have 

+ pE ~ + av o (v2 F(Yl> 'Y2))jo).. =-- lji - lji1dr 21t' 2 iJ).. 0 

(9) 

Variational principles (5) and (6) and the virial 
theorem (7), (8) are also valid for a Coulomb field 
for r .... oo , if we take account of the fact that in 
this case the asymptotic form of the wave functions 
should include terms in ln (pr). 
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S PHUCH and Goertzel' have calculated the rela
tive probability of the internal Compton effect 

for magnetic22-pole transitions and Iakobson 2 has 
obtained a~ approximate relativistic formula for 
electric 21 -pole transitions, but only for small 
gamma-ray energies. In the present work a general 
formula is derived for the relative probability of 
this effect for both magnetic and electric transitions 
in the Born approximation and numerical calcula
tions are carried through for some specific cases. 
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The process under consideration is characterized 
by the Feynman diagrams in Fig. 1, where the 

heavy lines correspond to a nucleus and the thin 
dashed lines correspond to an electron and photon. 
In the initial state we have an excited nucleus 
with charge Z, energy E and angular momentum J 0 , 

and an electron in the K shell with energy f 0 • In 
the final state, the energy and angular momentum of 
the nucleus are designated by E f and J f , and the 

energy and momentum ofthe electron and photon by 

f f, Pf and k, k, respectively. Hereinafter, we 

shall use the system of units in which h = c = l. 
Using the general methods of quantum electro

dynamics in our calculations (see Ref. 3) v.e ob
tain the relative probability of the internal Comp
ton effect (the ratio of the absolute probability of 
the effect to the probability of a radiation transition 
of the nucleus) which for the magnetic 2i -pole tran
sition is expressed by 

(l) 

k fl.E ] Ptk +-+- -(x2-1) m mp' p2 

2e1 (fl. Em+ k p') 

mp' [ ~2 + ) 2 ] [fl£m2 

+ k (m + k) p') sin &d&dk, 

L = (2 I 1t) (p 1 fl.E)i+'l• (p2- fl£2- 2!Zma.fl.E)-1, 

where !'} is the angle between the vectors Pf and k. 

This formula is in agreement with the re~ults of 
Spruch and Goertzel' if we neglect the width of 
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the nuclear energy level in the latter. It should he 
noted that in the present problem the width of the 
nuclear energy level is of no importance. 

In the case of an electric transition, the rela
tive probability of the internal Compton effect is 
given by the following: 
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26.Em . A 1 [ + -- lPf [(.1.£ + m) cos (ppf)) + - 2 2j(k-(e:f- m) (k- ?m) -m2e) 
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2.1.£; A J} - _p_._ Pf (k (k + m)- m2 ) cos (ppf) sin &d~dk. 

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 (l) and (2) with the 
photon energy k in the range from 0.05 to 0.4 mev 
for curve land up to 0.7 mev for curve 2. Curve 
1 refers to a transition in Bal37m (M4 transition, 
11E = 0.662 mev), while curve 2 refers to a transi
tion in Mg 24 ( E2 transition, M..., 1.38 mev). 
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R .ATHENAU andFast recently published the 
results 1 of their investigation of the initial 

permeability a a of two types of NiZn ferrites: 

Ni0 •5Zilo.sFe20 4 and Ni0 •36 Zn0 •64Fe20 4 under differ

ent external stresses a a. The experimmtal data were 
inteq:reted in teriiJS of rotations of the direction of rmgneti
zation of ferromagnetic domains. This inteqretation 
has in particular been used by Smit and Wijn 2 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 (l) establishes a relation 
between l1fla and a a: 

6.fLa = (9j407t)(AsO"afLa / 1;) fLa, (l) 

where I is the saturation magnetization and A s s 
is the saturation magnetostriction. 

Formula (l) was obtained (neglecting the cor
recti on for porosity of the sample) by inserting 
m 

the value of K from the equation 

(3) 

which was given by Wi jn 2 and which follows from 
the theory of pure rotation processes that was 
first developed by Akulov 4 • 

Rathenau and Fast 1 arbitrarily assumed 




