=13u.

gest fl'[u:u”'_
lative], iy
1ges,
3magnpn‘ _

urie poi,,,
ons. |
2sirab|n

1€ proh|,

Tties of noc ),

‘.hfnn "

‘o °  APTE-IL 68-0634

THEORY OF CERIUM ISOMORPHISM. II. SINGULARITIES OF CERTAIN

: PHYSICAL PROPERTIES OF THE ISOMORPHOUS PHASES*

I.L. APTEKAR' and YE.G. PONYATOVSKIY
Institute of Solid State Physics, Academy of Sciences, U.S.S.R.
(Received 6 April 1967)

Using the model of “pseudobinary solid solutions” developed in [ 6], the p-V-T
relations have been studied for the isomorphous crystalline phases of cerium with a
{ace-centered cubic lattice. A number of the anomalous properties of cerium have
been explained: (1) the minimum coefficient of thermal expansion at atmospheric
pressure; (2) the change in the coefficient of thermal expansion when the temperature
and pressure vary from anomalously high to negative valves; (3) increase in the
compressibility of the phase, which is stable at low pressures, as the pressure
rises.

Jies in the p-V-T relations of cerium have been observed by a number of investigators. Bridgman
~first to show that, in contrast to all the other solids investigated, the compressibility of the high-

- w-modification did not diminish at room temperature, but rises as a function of pressure. Bridgman’s
.s were confirmed by Voronov, Vereshchagin and Goncharova by means of the ultrasonic method

« Beecroft and Swenson by the static method [3], and thev found that at room temperature the

Jlitv of a-Ce near the equilibrium line was greater than that of the high-pressure phase a' -Ce.

.ccording to Davis and Adams [4], at 470°C the opposite is observed: the compressibility of a-Ce
- an that of a' -Ce.

“ing to the data of [ 5], the coefficient of thermal expansion of the /3 phase of a-Ce diminishes at

¢ pressure in the range 300-500°K and rises at higher temperatures (minimum around 500°K). At
-=me as the pressure increases, the coefficient of the /3 phase of a-Ce diminishes and, at pressures

.zap for instance, it becomes negative; the value of /1 rises for the o' phase as a function of pressure

v

same pressures it has an anomalously high positive value [1]. Fven greater positive values of the
=2 of thermal expansion have been ohserved for cerium at u pressure of the order of 20 kbars [3].
esent articles deals with analvsisaf the p-} -7 sinvalarities of the cerium relations, based on the
sed in [ 9], according to which cerium is treated as a “psendobinary” svstem, and the amorphous
cises as solid solutions of variable concentration, based on components 1 and B (Ce*t and Ced+

-~

2ons

cermordvnamic potential of the pseudobinary svstem will be given, in accordance with [6], as

Ge=(1—C)Ey— TSy 4+ pV )+ ClE,—TS, +pl') + C1 —OU +
F+RT[CInC+ (1 —OIn(1 —O)]=E, —TS,_+pV,. N

“centration of component K: [T the energy of mixine. The extremal conditions for (0

v

~ gives the
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