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modynamic equilibrium, we shall show that the iso-
thermal jump vanishes in a sufficiently hot gas.
We determine the equation of state

Pa+ Py =0RT +a,7*[3=p; o=1,V (2)
and the enthalpy
H=oT + 5l =("32pat 40V (3)

with allowance for the radiation density. By virtue

of the fact that in such a gas the isothermal veloc-

ity of sound increases relatively slowly,
at=(0p/dp)r = (0/0)r (WRT + '/sa,T*)

" = RT =p,V, 4)
the following relation is satisfied behind the shock
wave at certain amplitudes

—V3 o — P— Viow— Vo
Foo (P — P—o) [ (V4 ) (5a)
=ule>ar = —Via(0p/V)r 40

or

— (9P [OV)7 4% = (P+ —‘PI:+§?1/ Vie
€ — (Pt — P—0) [ (Vieo — V_aa),

which leads to the condition

(P P (Ve Vi — 1)
> (V—oo/v+eo —2) -+ Poo [ Pico-

It is easy to see, for example from the p-V
diagram, that condition (5a) is equivalent to stating
that the temperature is monotonic along the line of
evolution of the heat-conducting gas within the shock
wave:

(5b)

_PioTPw  dp
Viw—V_em av

== j?==(pu)? = const.

This is correct also for a non-radiating gas [in

the latter case we obtain Eq. (1)]. For strong waves,
from the conservation conditions for the flow of en-
ergy and momentum

I (Vi — Vg-rm) =2 Ve [(6 —§) Pyopon - (I - 2) Prosls
PBVew—Viw) = P+eoy
we get the total compression on the wave in the ra-
diating gas:
V-m/v+oc =1 - 1 :‘_ (—6_— i)p*{,—i-cq/p+oo">7
for py 1o/ pPrew—1.

Expressing (Py/P)+eo interms of V_e/Vie in
(5b) we obtain the inequality

(Vew/Vin)?—8V_0/Vie+ 13—i>0,
which means that waves on which

Veow Viw>>4+V3+i =645 (fori=3)

(6)

(7

(8)

(we disregard the secénd root, for we specified
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large amplitudes) have a monotonic temperature
profile in the heat-conduction approximation. The
equality corresponds to the transformation of the
isothermal jump into isothermal sound.

In conclusion, I consider it my pleasant duty to
express my indebtedness to my associates at the
Institute of Chemical Physics, K. E. Gubkin, O. S.
Ryzhov, and A. A. Milyutin, for valuable discussions.
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IN the literature there are several references to
the effect of ultrasonics on the luminescence!™
and photoconductivity of semiconductors.®

We have examined the influence of ultrasonics
on the conductivity of a number of semiconductors,
and have studied specimens of selenium, cadmium
sulphide, lead sulphide, cuprous oxide, stannic
oxide and germanium, irradiated with 10 w/cm? of
ultrasound at 600 Kes. In all cases a change of con-
ductivity was found on irradiation, but analysis of
these changes shows that the ultrasound does not
have a specific action on the conductivity, but that
the effects follow from the heating of the specimen.
The conductivity did not change immediately on
switching on the ultrasound, but increased or de-
creased (depending on the sign of the temperature
coefficient for the specimen) during the heating of
the sample on irradiation. Simultaneous measure-
ment of the temperature and conductivity shows
that the latter varies as o =gy exp {—E/kT }, i.e.,
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there is no variation in conductivity over and above
the temperature effect. On switching off the ultra-
sound, the specimen cools down and one finds that
any temperature corresponds to the same value of
conductivity, whether it is reached during irradia-
tion or during cooling. This shows clearly the
purely temperature action of the ultrasound. These
results are illustrated in Fig. 1, which shows the
dependence of conductivity on temperature for lead
sulfide, on a log o vs. 1/T plot, during irradiation
(full circles) and on cooling at the end of the irra-
diation (open circles).

Similar results were obtained with copper oxide,
stannic oxide, cadmium sulfide, and germanium,
but there were some differences in the case of se-
lenium. We examined two groups of selenium spe-
cimens, one with positive and the other with nega-
tive temperature coefficients. On increasing the
temperature by irradiation the conductivity of the
former increased while for the latter it decreased.
The conductivity of selenium showed some hystere-
sis on heating and cooling (this is shown in Fig. 2,
in which curve 1 applies to a specimen with posi-
tive temperature coefficient and curve 2 to a nega-
tive coefficient). The cause of this instability in
conductivity was examined in studies of the tem-
perature dependence of the conductivity of selen-
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ium.® Investigation of the influence of ultrasound
on the photoconductivity of cadmium sulfide and of
selenium also shows that this effect corresponds
to a thermal action.

In view of the foregoing, it is essential to have
some confirmation of a specific action of ultra-
sound on luminescence,! as Leistner did not meas-
ure the temperature of the irradiated specimen.
Some differences between the variation of the in-
tensity of luminescence with irradiation and with
external heating could be explained by the different
heating conditions in these two cases.
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