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ABSTRACT

The lattice parameters and fow-temperature therimal ex-
pansion behaviors of a number of cerium-rich alloys containing
up to i3 afo magnesium have been examined.  The lattice
parameter data indicate & maximum solid solubility of 5.9 afo
magnesium in 3-Ce, and @ positive deviation from Vegard's
law. The dilation data show that magnesium decreases the
temperature of the y-« clectronic transformation in cerium at
the rate of about 117K per | afo magnesium. The composition
dependence of the transformation temperature, the lengih
change at the transformation and the cocflicient ol expansion
indicate thata eritical point would exist at about 10 afo magne-
sium, I atm and 0°K, if this amount of magnesium were soluble
in cerium. Magnesium is found to stabilize y-Ce with respect
to f-Ce; i.c., it tends to prevent the formation of the hexagonal
phase. A comparison of these results with those reported carlier
indicate that the oy transformation temperature depends on
the average concentration of electrons in the valence band.

Some of the propertics of the cerium stock used in this in-
vestigation are compared with those of cerium metal previously
uscd in carlicr studics. }

* Permanent address: Department of Metallurgy and Tnstitute for Atomic
Rescarch, lowa State University, Ames, Towa.

** Work partially supporied by the U.S. Atomic Energy Commission and the
Advanced Rescarch Projects Agency.




