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trode and the surface of the electret), then , in 
the absence of corona discharge from the con­
ducting wires and from the electrodes, there are ob­
tained insignificant charges ( exhibit of ZnTi0 3 ) 

which drop to zero very quickly. An analogous sit­
uation is also obtained by the polarizations in a 
silicon organic liquid. 

The work on the study of properties of electrets 
from inorganic delectrics is continuing at the pre­
sent time. 

The following persons participate in this work: 
junioc scientific assistant V. S. Mitronina, senior 

laboratory techncian A. N. Kalganova and also~ in 
the early phase of this work, P. Ch. Muchamed1eva. 

*It should be noted that the absolute values of a on 
the opposite sides of the electret are nearly equal. 

**On the surface of dielectrics of high specific 
resistance (for example on quartz) there frequently 
appear, as a result of working the material, friction, 

etc., surface charges. However, these charges, as a 
rule, are of relatively small magnitude and are of the 
same sign at the two ends. Therefoce, the error intro­
duced by these changes into the measurements is small. 
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JT has been considered until not so long ago that 
the dielectric strength at puncture does not de­

pend on temperature. Investigations of recent 
years2-6 have shown that the dielectric strength 
of alkali halides in the region of puncture does not 
remain constant, and, as reported in all cited 
references, thetemperature dependence of the die­
lectric strength at constant intensity exhibits 
.a maximum. The resultli of these investigations do 

not agree, however, so far as the puncture values 
for pulsed voltages are concerned. There is also 
no agreement in the values of the temperature maxi­
mum. 

In ocder to refine the existing experimental 
data, we have investigated the temperature depen­
dence of dielectric strength for puncture KBr and 
KCl in the temperature interval from -170 ° to 
+ 200° C. Investigations were conducted at con­
stant voltage and with pulses of w-2 ' 10-4 and 
lQ-6 sec duration with the voltage increasing li­
nearly. For constant voltages and 10·2 sec pulses, 
measurements of the voltage applied to the sample 
were made with an electrostatic voltmeter whose 
error does not exceed 5%. The cathode ray oscil­
lograph K0-20 was used for recording of the 10"4 
and w-6 sec pulse amplitudes with the sample 
voltage applied to the plates of the oscilloscope 
through a divider. The measurement error In 

this case did not exceed 10%. 
Samples for crystals were prepared from mono­

crystals KBr and KCl grown by the method of Kiro­
pulos . A cavity was bored in the crystal plates 
after which, in order to remove mechanical 
strains, the samples were subjected to a tempera­
ture 50 to 70 ° below the melting point and then to 
slow cooling at a rate of 1° per minute. Mter 
annealing the thickness of the sample in the 
region of the cavity was reduced, by polishing 
of the plane surface, to from 0.1 to 0.2 mm and 
silver electrodes were formed on the surface of 
the cavity and on the plane surface by evapo­
ration in a vacuum. To guard against cracking the 
rate of heating and cooling before puncture was 
made not to exceed 1 ° per minute. 

Figure 1 shows the temperature dependence 
for KBr. Each point on the curve corresponds to 
the mean value of dielectric strength based on 
measurements of 12 to 20 samples. The mean 
square error did not exceed 8% for constant vol­
tages and 12% for pulses. As shown in Fig. 1, 
the temperature dependence of the dielectric 
strength Est at constant voltage exhibits a maximum 

at 50 ° C which is smoothed out with decrease of the 
voltage duration. For pulses of 10·6 sec duration 
there is no maximum, and a gradual increase of the 
dielectric strength with temperature is observed. In 
the region below 50 ° C, the dielectric strength 
does not depend on temperature for constant vol­
tages and pulses of 10·2 and 10·4 sec. Figure 2 
shows the results of Est temperature dependence 

measurements for KCl. 
The following conclusions can he made on the 

basis of the present work. 
l. It is established that the temperature depen-
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FIG.l. Temperature dependence of Est for Khr for 
various durations of applied voltage: J-for constant 
voltage; 2-for pulses of 102 sec. duration; 3-for pulses 
104 sec, durations; 4-for pulses 106 sec, duration 
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FIG. 2. Tem~~rature dependence of E for KBr: st 
1-for constant voltage, 2-for pulses of 106 sec. duration, 

deuce of the dielectric strength E for alkali st 
halide crystals of dielectric voltage exhibits a 
maximum which is smoothed out as the duration 
of voltage application is decreased. According 
to the present the-ories of electric puncture, which 
connect the electric breakdown with impact ioni­
zation by electrons, there should he observed a 
gradual growth at constant strength with tem­
perature in the entire temperature range, inde­
pendent of the duration of voltage application (at 
any rate for JQ-6 sec pulses). In Frohlich's 
"high temperature" puncture theory ,7 , an effort 
is made to explain the existence of a maximum in 
the temperature dependence of Est ; however, it 

is impossible to explain from the point of view of 
this theory the fact, that the definitely exhibited 
maximum at constant voltage is completely absent 
for pulses of 10-6 sec duration. 

2. The obtained temperature dependence indi­
cates that the appearance of the maximum is 
connected with long duration processes taking 
place in the dielectric upon application of the 
field. The theory applicable to the explanation 
of the obtained results is that of Hipple 4 accord­
ing to which reduction in puncture strength is 

caused by distortion of the field at the expense of 
volume charges: at low temperatures negative 
(electron) charges due to cold possible emission, 
and at high temperature positive (ionic) changes 
due to crystal conductivity. It is cathode that at 
a certain temperature, both charges so compensate 
each other that the field is relatively undistorted 
and puncture strength reaches a maximum. In­
crease of dielectric strength with deere ase of ap­
plied voltage duration at high temperatures 
indicates that the time required for the formation 
of the ionic charge is greater than 10-6 sec. 

3. The magnitude of the electron volume change 
apparently depends on the emission velocity of 
the electrons from thecathode and, therefore, in­
directly on the cathode material and condition of 
the contact surface as well as on the concentra­
tion of the electron traps in the crystal, i.e., on 
the degree of crystal contamination, preliminary 
heat treatment, etc. 

Since it is very difficult to set up identical 
experimental conditions, it is quite natural to ex­
pect differences in the data obtained by different 
investigators (especially shift of the maximum). 

Final conclusions pertainingto the causes of 
temperature dependence of Est at puncture, it 

seems to us, can be made by studying the nature 
of the currents in the prepuncture field region. 

The present work was conducted under the super­

vision of Prof. G. I. Skanavi, to whom the authors 
express their sincere thanks. 

l lnge, Semenoff, Walter , z. Physik 32, 373 (1925). 
2 R. Buehl, and A. Hippe!, Phys. Rev. 26, 941 (1939). 
3 A. Hippe! and R. Maurer, Phys. Rev. 59, 820 

(1941). 
4 A. Hippe] and R. Alger, Phys. Rev. 76, 127 (1949). 
5 Y. lnvishi and T. Svita, J.Phys. Soc. Japan 8, 

567 (1953) .. 
6 J. Calderwood and R. Cooper, Proc, Phys. Soc, 

(London) 66B, 74 (1953). 
7 H. Fr"ohlich, Proc, Roy. Soc.(London) A188, 521(1947). 

Translated by J, L. Herson 
21 

Elastic Small An_gle Scattering 
of Neutrons by Heavy Nuclei 

V. S. BARASHENKOV, I. P. STAKHANOV 

AND Iu. A.ALEKSANDROV 

(Submitted to JETP editor September 6, (1956) 
J. Exptl. Theocet, Phys. (U.S.S.R.) 32, 

154-156 (January, 1957) 

R ECENT investigations of the scattering of fast 
electrons on hydrogen l substantiate the con-


