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THEORY OF CERIUM ISOMORPHISM. II. SINGULARITIES OF CERTAIN 

PHYSICAL PIWPERTIES OF THE ISOMORPHOUS PHASES* 

I.L. APTEKAR' and YF:.C. PONYATO\,SKIY 

Institute of So lid State Physics, Academy of Sciences , U .S.S. R. 

(Received 6 April 1967) 

!Isin g th e model of "pseudobinary solid solutions" developed in [61. th e p./I·T 
,e lations hav e been studied for the isomorphous crystalline phases of cerium with a 
f.lce · rentp- red cubic lauicl' . A number of the an om alou,; propertie,; of cerium have 
h.e n f'xp lained : ( I) th e minimuR1 coe ffi cient of th erma l expansion at atmospheric 
r r('~su re ; (2 ) the c hange in th e coe ffi c ient o f th e rmal expansion when th e tem perature 
.10<1 pres,;ure vary from anomalou,;ly high to nega ti ve va lves ; (3) increase in th e 
• ,)rnpr"ssibi litv o f th p. phase . whi ch is stable at low pressures, as th l' pressure 
ri~ps . 
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, 'f'~ ,n th e p- V. T rel a tion s of cerium have been observert by a nu mbe r of in vest igators. Bridf!;T11an 

;If~t to s l, ow that, in contrast to all th e other solids investigated . the compressib ility of the hip;h-

.. :_Il,odificati on d id no t dimin ish at roon; tempf'rature . but ri ses as a fun c ti on o f pressure. Brid/l;man's 

.s "ere confirmed by \' oronov , Vereshchagin nnrt r.on char ova Ill' means of th e ultras onic method 

, Heecroft anel Swe nson by t he static meth od r11 , and the\' founel that at ro om temperature the 

lit ,' of a -Ce near the equ ilibrium line was /1:reater than th at of th e hip;h -pressure phas e a' -Ceo 

,::ord ing to Davi s nnel Adams 1'41, a t 470 0 C the oppos it e is ohser\'cd: the compressibility of a-Ce 

1~ tha t of a' -Ce o 
·.i ng 10 the rtata of r ?iI, th e coe ffi c ien t of thprma l expansio n of thf' (l phase of a·Ce rtirr,inishes at 

. ~ pressure in thp ran~e 100-S00°1\. a nd riscs Ht higher tPl11pernlllr('<, (m inimum around 500°1( ) . At 
. '. e as th e pre ssu re in c reases , the c() (>fficif'nt of th (> fl I'h,I';(, " f (l'Cc diminishes and, at pressures 
.~" for instan cp, it becon1f'''' negati\'e; the \' ,!lllt! flf ,: ri.,f>s for 11,(' fl ' ph u'ie as a functi on of pres s ure 

• - arne pressures it has an anornnlollsl,. high l1f)-.i tivc vaillt! r ~]. I\l'fl gr colter positive values of the 

.: 'f the rmal f>xpansinn hnv e I)f'efl oh ... pr\·rd for Cf' ri llill al tl pre",., II fl ' " f Ihp J)rcler of 20 kbars [31. 
:esr~ t a rticl e"- deals with nlln!,·,.,i",f thf' 1' - 1 -.,. -.;in ['11 ! Irili .· ... "f th., (,prillfll r('lfltions, baspel on the 

-eli in r '-,1" acco rdin g to whi ch cerillm i" 1[(:a t (',1 a .... 1 M P"" ' II,f "I,inll fl-" s'· ... trm , and the amorphous 

"es " s c;o lid so ll1tiolls of \·.1[ i"Io lc c l\nrrr' tr.t1i nn , 1>., ... (' 01 "II C rHllp"""n ls I .l lId II (Ce ' l and Ce'+ 

G(, = (I - C)(E \ 

+RT[e lnC+ (I -e)ln(I - - ell """ ['. - · TSc +p\ 'c. (I) 

·'."f.tril lion of ('nmpo nenl h: {' t hf' ent'rg\' of n rx tn g. 'I'!.(' rx tr ,"11 11 I c"n diti on.; for r; giv e'> th e 
(' 

----------------------------------------------------------------------------------------
'."(,lll ovpd .• ~5 , '1o.Ii, I O~9-10:)7, 1%8. 
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