
LETTERS TO THE EDITOH 771 

3 J. A. Harvey, Canad. J. Phys. 31, 278 ( 1953 ). 

4 L. K. Peker and L. A. Sliv, Izv. Akad SSSR, Ser. 
Fiz. 17, 411 (1953). 

5 E. D. Courant, Phys. Rev •. 82, 703 ( 1951 ). 
6 C. G. Shull and E. 0. Wollan, Phys. Rev. 81, 527 

( 1951 ). 

7 H. Pomerance, Phys. Rev. 88, 412 ( 1952). 

Translated by B. G. Saunders 
284 

Crystalline Anisotropy of the Intermediate State 

lu. V. SHARVIN AND V. L. SEDOV 

Institute of Physical Problems, 
Academy of Sciences, USSR 

(Submitted to JETP editor July 18, 1955) 
J. Exper. Theoret. Phys. USSR 29, 897 (December, 1955) 

WE have undertaken experiments on .the investi
gation of the moments of forces wuch act 

through the agency of a magnetic field on a mono
crystalline sphere of lead of high purity 
(99.998%), placed in the intermediate state. The 
specimen was mounted on a torsion suspension so 
that the [0101 axis could be vertical and was 
placed (at a temperature of 3.65 °K) in a magnetic 
field Wiose direction could be changed in the 
horizontal plane. In addition, we superimposed a 
small {l-2 oersteds) magnetic field, which changed 
its sign with a period of 30 sec. Under these 
conditions we could observe the moments, which 
evidently have a reversible equilibrium character, 
and which arise as a consequence of the depend
ence of the surface tension at the boundary of the 
superconducting and normal phases on the 
orientation of this boundary with respect to the 
!attic e. The great scatter of the results of 
various experiments, which is connected with the 
imperfections of the lattice of the specimens, 
does not permit a completely reliable quantitative 
check. However, qualitatively spefking, the two 
samples that we investigated gave results in 
agre-ement, namely, that the free energy of the 
specimen, as a function of the angle between the 
field and the tetragonal axis has maxima in the 
[1001 and [00 1] directions. The intermediate 
minimum is located approximately at an angle of 
25-35°with respect to the tetragonal axis. The 
height of the maxima for our samples (diameter 
12.6 mm, 50% superconducting phase) was of the 
order of 1 o-3 erg. These results are evidently 
in qualitative agreement with the anisotropies of 

the penetration depth found by Pippard 1• 

We express our thanks to A. I. Shal'nikov for 
his interest in this W>rk. 

1 A. B. Pippard, Proc. Roy. Soc. (London) 203, 195 
(1950). 
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Up to the present time the heats of vaporization of 
condensable gases as a function of temperature 

have been little studied, although they are of both 
practical and theoretical interest. The basic theoretical 
methods of calculating hefts of vaporization require the 
knowledge of a great number of other quantities. 
Fxperimental determinations have been few and in
sufficiently reliable. 

We have undertaken to investigate the heat of va
porization of oxygen from 80° to 106'R by a pre
~ision method which we have developed, carried 
out as follows. A calorimeter contains an evapora
tor filled with the liquid, and a measured amount 
of power is applied. The vapor which forms is col
lected by condensation in a light tank anrl weighed 
at room temperature on an analytical balance. Dur
ing the weighing period the evaporation process 
goes on in another similar flask. 
- The apparatus which has been constructed for 

this purpose includes: 
(l) a vacuum adiabatic calorimeter, similar to the 

one described previously 1, with a number of chaq:(es 
and improvements; 

(2) a system of two caQillaries leading out of the 
calorimeter; one is used !luring filling arid evapora-
tion, and the other is connected to a mercury ma
nometer; 

(3) a gas system consisting of two thin-walled 
stainless steel tanks, c losecl by vents of original 
construction, a r~ourdon manometer, aml operating 
valves used during the period of evaporation, 

Thirty-five mea~urements were made of the heat 
of evaporation at seven different temperatures. The 




