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Fig. 6. ~.fca l1 c0clTkient of lil1c~r th ermal c'r:l l1 sion from 200 ' tl' 295'K 
( - 73 ' [I) +-22 C) fl'r some ccrium-m:lgncsiul11 :lllo) S :lS :l [u nctio n of 
C 1111 PO, itio l1. 
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These data, which are also substantiated by the thermal 
expansion results (see below), suggest that a critical point would 
exist at about 10 30/0 magnesium, OOK and 1 atm if this . . nount of 
magnesium were soluble in cerium. 

Expansion Coefficients. The uycrage coefficient oflinear thermal 
expansion from 200° to 295cK ( _73° to + 22°C) is incre3.5cd from 
13.9 x 10-6 (CK-l) fo r pure cerium to 18.4 x 10- 6 CK-l) fo r 
the alloy containing 4.8 a/o magnesium (see figure 6 and Appendix 
III). The increasing value of the thermal expansion coefficic '1t 
with increasing magnesium content is also indicative of an 
inll'en rl ing critical point at higher magnesium concem r.,tions. 
\V:-tber and co-\':orkers~o have found in cerium-thorium ::l1oys 
that the coeftkient of expansion is quite large, ........ 60 x 10- 6, for 
the alloys in the \icinity of the crit' ... nl composition. 01 e might 
reasonably expect the co.:'TIcient of expansion to reach this value 
for tree critical composition of th se cerium-m:lgne~ium alloys . 
On the b tsis of this assumption and the data shown in figure 6 it 
is concluded that the critical composition is probably higher than 
6 a/o Ill <1:;ne~ i Ll m. Th 'sc data, th('rd"o re, also support 111C choice 
of 10 2 , 0 n~ <.l:::11 csillrn for the crit ical composition rather t l1,. 11 the 
10wcr \ alue of about 6 a.'o magncsium. 

Formation of /3-Ce . As is well known, fJ-Ce (hex. 2c-axis) forms 
from ,'-Ce at approximately 250~K (-23°C) during cooling.1o In 
previous studies it was observed that the solutcs scandium, 
thorium and plutonium stabilize I'-Ce, and thus prcvent {J-Ce from 
forming. if more than 10 a/o of the solute is present,l and that the 
rare earths, in general tend to stabilize (3-Ce.6 It is possible to 
detect the formation of {J-Cc from the appearance of the dilato
mctric Cllf\"e. e\'en though the \"olumc difference between fJ and y 
is only OA percent and only small percentages « 10 percent) of fJ 
may be prcsent.1. 6 Examination of the dilatometric curves for the 
cerium-magnesium alloys indicates that the amount of{J-Ce formed 
dcerea~es \\ith increasing magnesium content. That is, 30 percent 
of ,J-Ce formed in rure cerium during the first cooling cycle was 
decreased to about 5 per cent in the 4.4 a/o magnesium alloy. 
Therefore, it is concluded that magnesium is a y-c.'! stabilizer. 
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