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WE have investigated by the nJethod of elec-

tronic differentiation in a spherical capacitor 
circuit 1• 2 the discrete energy losses of electrons 

reflected from a surface of molybdenum coated with 
MoO 2• The MoO 2 was obtained by heating molyb-

denum in air with an increased percentage of steam 
and at a temperature of 800°-900°. Under these 
conditions the surface of molybdenum took on the 

copper-brown color characteristic of Mo0 2 . 

The curves in Fig. 1 represent the energy dis­
tribution of the reflected electrons and were ob­
tained at t = 400° and with different energies of 

..!!!;__ 
l~dV, 

!IJIJO 
900 
8IJO 
700 
800 
500 
'IIJIJ 
JOO 
200 
!Off 

------------~~~---4~-~0 
80 
'10 

--~~~~~~~--~~~·o 

FIG. 1. The distribution curves of the electrons re­
flected according to (their) energies are obtained from 
the four values V : 1- 30, 2- 75, 3- 150, 4- 260 v. 

p 
The maximum of curve 1 when V P - V k = 27 v is de-
pendent on the true secondary electrons. 
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TABLE I 

W(ev) 

1 0 0 1,6 1.8 
() 0 1 4.8 4.5 
1 0 1 6:4 6,4 
1 1 1 8 8.4 
2 2 1 17.6 } 18.5 0 0 2 19.3 

TABLE II 

n'=h'+k<+P I w( ev) I Vp-Vk(v) 

I 2.1 2 
2 8.3 8.3 
3 '18.7 17.5 

the incident electrons V . All these curves, ex-
P 

cept the peak of the elastically reflected electrons, 
have a series of clearly defined peaks. These 

peaks, corresponding to the discrete energy losses, 
are situated near all the curves. with identical 

values for the losses V P - V k' 

Taking the values ±2rrn/d for the oscillating 
vector determining the momentum transferred by the 
electrons of the crystal lattice (in conformance 

with the theory 3 ' 4 \the discrete values of ener­
gies transferred to the incident electrons by the 
electrons of the crystal lattice can be expressed 
by the formula 

(1) 

where h is Planck's constant, m the mass of the 
electron and n/d is determined by the correspond­
ing interplane distances in the crystal lattices. For 

Mo0 2 , crystallized in a tetragonal lattice, 

where h, k and l are Miller indices and a =4.86 A 
and c = 2. 79 A are the lattice constants. 

The energy losses according to (1) give only 
one value, W = 19.3 ev, which is close to the value 
of the losses obtained experimentally. The re­
maining peaks, corresponding to the smallest val­

ues of the losses, cannot be interpreted by this 
formula. However, if we take for the oscillating 
vector determining the momentum transmitted to 



132 LETTERS TO THE EDITOR 

~-~18 !5 !2 10 8 G z 0 

FIG. 2. Photograph obtained by the method described in the text when 

V = 75 v and when the exposure t = 4 min; in the figure only one-half 
p 

of the photograph is presented, the second half, being symmetrical 
with the one presented, is cut off. The distance between the marks 
corresponds to 10 v. 

the electron of the crystal lattice the values 
±TTn/d, which corresponds to the Wulf-Bragg re­
flection of electron waves, then for the discrete 
energy losses we obtain the expression: 

_ ~(1tn)2 
W- 8m1t2 d ' 

which describes well all the peaks of discrete 
losses which we obtained. 

(2) 

In Table I are introduced the values of the 
losses of energies which were calculated accord­
ing to (2) for the series of values h, k and l, and 
likewise the experimental values obtained by us 
for the discrete losses V P - V k" All the peaks in 

the experimental curves for which the values in 
Table I are introduced are well-defined except for 
the one when V _ V =6.4 v. FromTable I it is 

p k 
seen that the values of the discrete losses V P -V k' 

which we obtained experimentally correspond well 
with the values W calculated according to (2) 

Comparing the curves of Fig. l, one can notice 
that with the increase of the energy of the incident 
.electrons V the possibility of discrete losses of 

p 
large energies increases, and with the decrease of 
V the possibility of discrete losses of small 

p 

energies increases. Thus, the ordinate of the peak 
corresponding to v - vk = l.8v' when v = 30 v' p p 

is almost comparable to the ordinate of the peak of 
elastically reflected electrons, and when V = 260v, 

p 
it decreases to "-' 0.65; the ordinate of the peak 
which corresponds to v - vk = 8.4 v, when v 

p p 

= 30v, is equal to 0.2 of the ordinate of the peak of 
the elastically reflected electrons, and when V 

p 
= 260v it increases to 0.9 (see Fig. l, curves 1 
and 4 ). 

In order to decrease the errors introduced into 
the measurements in consequence of some arbi­
trary variation in the system, it is necessary to 
make the measurement as quickly as possible. For 
this purpose we use the following method, pre­
senting the smoothly changing collector potential 
and the signal from the output of the amplifier of the 
electrical differentiation to the oscillograph and 
photograph while this picture is on the screen of 
the tube of the oscillograph 5 • Figure 2 is a photo­
graph obtained by us by such a method from the 
investigated sample when t = 400°. Comparing 
Fig. 2 and curve 2 in Fig. l, which were obtained 

with the same V 's, one can note the following: 
p 
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1) the peak of the elastically reflected electrons 
and the peak of the nonelastically reflected elec­
trons when V P - V k = 1.8 v are resolved well on 

curve 2 of Fig. 1, and in the photograph in Fig. 2 
these two peaks unite into one wide peak; 2) on 
the photograph there is a peak when V P - V k 

"' 13 v which, in fact, corresponds to the minimum 
(see Fig. 1, curve 2 ). This is explained by the 
fact that the sign of the output of the amplifier, 
characterizing the derivative, is presented to the 

oscillograph in the form of a variable voltage, and, 
therefore, the sign of the derivative cannot be 
shown--the minima will be recorded in the form of 

peaks, just as the maxima. 
Considering the investigation of nonelastically 

reflected electrons from cuprous oxide 6 when 
V = 21.5 v, there were discovered three values of 

p 
discrete losses from which it was possible to com-
pare two with the values obtained by means of the 
formula (l), and the third value when V P - V k 

"' 2 v was not explained. However, by means of 
the formula (2) there are obtained values of the 
discrete losses of energy which correspond well 
with all the experimental values of V P - V k ob­
tained by us (Table II). 

For their great help and interest in the experi­
ments, I express thanks to A. Myaniko and R. Reb an. 
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THE most complete of the tables of the K-shell 
gamma ray internal conversion coefficients * 

which we have at present (Rose's tables) were 
established without accounting for the influence 
of the finite dimensions of the nucleus and of the 
screening effect. Besides that, there are no 
data in them for small values of the energies. 1 

Consequently, we undertook anew work on the 
establishment of tables of coefficients of internal 
conversion (c. i. c. ) which would not possess 
the defects indicated. 

Calculations were carried out for 16 elements 
from Z = 25 to Z = 98 and for 13 values of energy 
beginning wth energies close to the threshold 
values and going to k = 5 (in units of mc2 ). The 
values of the energies were chosen by such a 
method that later on it might be possible to 
interpolae with a sufficient degree of accuracy. 
In each point the c. i. c. were obtained for the 
first five electrical and the first five magnetic 
multi poles. 

The relativistic wave functions ofthe electron 
were calculaed from the potential which inside 
of the nucleus corresponds to a uniform distri­
bution of the ch~rge and outside of the nucleus 
has the following form: 
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