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DISCUSSION 

The thcr1llall'xpan~i()n data pl'(,~cllted in Fig. 1 and Tablc I I'c\'c,1I that C(' 1~112 
docs not undergo any larg-e volume rhang-cs that wOllld he indicat ive of a large 
challg'!' ill tht' clt·(·tnmic ronfig-mation of thl' c('ril1111 ill ('('I~\lu hd WI'('11 !'!lotll 1('111111'1'­
atlll'(' and ()oo"('. Tltl' lnstant;UH'OIlS ('odfil'i('nt of Ill('rmal ('xp;tnsion, hOwI'vI'r, shows 
(Fig. 2) tltal ('('I':II ~ ('xpands at a f;t..,t ('r raIP Ihan dOl'S Lal<lI~ and I'rHII2 and th:lt tht' 
V:llt\( ~ of (\1 for ('('I':n~ 1)('('()\ll('S larger than 111I1~1' of 1.;11<11 2 :lnd I'rHII~ ahovt' .175" and 
22SnC, J'('spI,(·tiVC'ly. This sug-gl'sts that ;IS tl1I' !t'llllll'r;tlllJ'(' is inrrt'asl'c1 so Ill(' of 
tlte vall'llIT ('krll'llns are transferrcd til 1I1!' 41 hand callsing til(' cl'rium atlllll til in­
crease in sil'.I' . This incJ'('asl' in size wOllld hl' in addition to that altrilllltahlt, to tlJ(~ 

normal expansioll of the compoulHl. 
An ('sl illlalc of til(' amollnt of l'l('dron transfpr ('an b(' madl' in till' followillg 

llIanlll'J'. Thl' diff('J'(' III 'I' l)('twcl'n tl1I' f,hs( 'rv('d lallin~ parallletl'r of (,('1~1I2 and thl' 
lattice par:lllll'tl'r OIH' would I'xlwd if it fell on thl' slllooth ('urve drawn betwt'l'n fhe a 
valu('s of LaHII2 and 1'r1<112 (1:.C., if cl'J'iulll WI'fI ' trivaknt in ('1'i{1I2) is 0.1127 A.. We 
assume that this lalliI'(' constant diffl'I'l'llI'l' ('fIlT(' '' POIHI" to a vall'n('(' changl' of I 

(i.r.., 4 to j), :lnd that any fradional changl' tlwfI'"f giVl's liS a fnll'tional change of 
electrolls. 1£ W(~ furthl'l' ;LO;SUllle that hypotlll'tif';d rt'l~tI~ ('olltaining only trivalc'nt 
cerium expands at a rate about cqllivall'nt to t 111' II1l'all of the expansion rat('s of 
LaHu2 and l'r1\U~, then we find that ('( ' 1':\1:' wOllld havI' a lattire paranlC'tl:r of 
7.7IHG A. at fj()(J0c. Expl'rimentally a vallie of 7.Clqj A. is found . The c1ifferl'lll'l' be­
tw('('n these lallin' parameters is 0.1(4) A.. Frolll I his valliI' a vaftoncC' (If j.ln is cal­
culated for ('1'I\u ~ at fjO()"c, assuming that ('('rilll11 is tl'travalrnt ill CI'R112 al roOIl1 

temperature. TIII'sl' nurnlwrs suggest that approxilllat('ly o.ooH l'1('dron per lOone are 
thl'l'll1ally excited (rom the valrn('(' hand <IS till' lI'lllperature incl'I'ases. 

Confirmation of the correctness ot this all<llysis might he obtainrd by means of 
vcry precise high-tl'l11perature magnetic susceptibility rlata. By using eqn. (2) of 
(;SCHNEtnNEH ANn SMOLtl CHOWSI<1 2 one w(ll1ld estimate a c1wnge in thc effective 
moment of 0.0) Bohr magncton on heating CeRu2 from room temperature to fjoo°C. 
This small change is very close to the experimental precision of most susceptibility 
apparatus. High-temperature specific heat data might be more informative since one 
would I'Xlwd an excess of thermal l'nl'rgy from the promotion of electrons and an 
appreciable increase in the electronic contribution to the specific heat because of the 
filling of a very narrow one-electron 4fband. which has a very high density of states5 • 
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