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Letters to the Editor 
-= ' • , 11'i s,lIi",. will accept reporls of /lC'W work, provided Iltese are 

I I. " Gild cOlllaillfC'.JJji& lIrCS, alld cspuiollyfcw Judf-Ione eul~, 
/.~., . d!f 'bl f . , e I, ' ',J fl oard will I.nt hold ,Is rcsponn e or 0PUlIO/1S 

~, . ::j;: 1"( corrcs/10lldmls, COII/rWltliollS 10 t!lis sulion sl/ould 
J '(//J 'Xo,ds ill 1(II /,,11t olld I/II/st reoeh lite office of tile 

' ~". {.Jil"r 1101 lair, Ihnn the 15111 of the 1II0l,tll preceding tltal "<', ill ... ·hie/: lite Idler is 10 appear. No proof will be smtto " II.· , . , ("000 ) _ .. :II , , ,.:I",s, The IISlloi pllb.lu:atlOlI e.~arl:e ""'. per page WM> no. 
, ;Jta..J "0 ""rillts will be fllflllsited fru. 

The Structure of Cerium a.t the 
Temperatu.(e of Liquid Air· 

(, ,\, .... ScIlUCIl A~ J. II. SrURDIVANT 
J. I ("II.,t I (Jbornlor;~f"j Ch,m;slry,. Cn/iforni4 l"sl;I,de 0/ TetltHolo,y. 

• l~n fnrlt "(J. CaU!or"14 
l'o\,cmbl'r'l. 194'1 

I', ,.lil.llnnlelric i/\\'esti~lltion of metallic cerium Tromhe and 
t .. , ' oll'crl'et! under cerlain conditions a transition at 109°K 
, \ ,,,,I' Arcompanied by a 10 percent volume decrease nnd a 

, ' I.e in \lla~lIetic susceptihility. Professor Linus Pauling sug­
• ,.1 Iii u~ ill 1!.14ti thnt this transition is caused by the promotion 
, ,1/ electron to n hond:formi.ng orbit~l, an~ th~t the d~nse 
./1< ~tll,licd by x-my tit/TractIOn. The IIlvestlgnllon descnbed 
, . ... completed ill 1948, Lawson and Tang' have recently 

• .' .' nl lhe lransition at 15,000 atmospheres; they found there 
'. ,!I), lhe same structure which we found at the temperature 

.. I '.ul air. . 
1 :::~m cOlltaining 0,2 percent calcium, 0.2 percent magnesium, 
; ,oIlll)ll'ercent heryllium was supplied by Dr, F, H, Spedding, 

i
' . ', I ~in the low temperature transition we found it essential 

,. ' 'n"l'e the calcium and magnesium by melting in vacuum.' 
· l\1r~,'n atmosphere 200-mcsh filings from the remelted cerium 

~ ,.,,,!lectc<1 in thin-walled glass capillaries 0.3 mm in diameter. 
• " Jl'iillHics ,"ere then scaled with or without evacuation, t .at heat lreated in a variety of ways including both quench­
, 11)1,lllw cooling to room temperature from as high as 575°C. 
r . " ,l ilTraclion photographs were taken with K radiation from 
. ,:, I.lcnum target liltered through zirconium. The specimen 
f ., '1\ mounted on the nxis of a cylindrical cnmera. For low 

.. ,mlure photographs the sample was surrounded by a cello­
: . '( lulle 3 mm in diameter; a continuous stream of liquid air 
'J: ' I~( cellophane tube full and overflowed to wash the outside 
.. , ~icc, 
, ;" fJce·{cntered cubic structure with ao-5.140A explained 

I_ ·.;II~ctiun maxima observed from both quenched and annealed 
" I'll It room temperature. We observed no lines which required 
• ~ u~on~1 closest-packed structure. 

1 
r.llK I. Diffraction maxima (rom Quen.ched cerium at 9OOK. 

.. 1"lr".llY d hid a. hkl a. 
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Only wilh cerium which had heen quenched hy an air blast 
from al leas t JOO°C to room temperature could we ohtain a transi­
tion at the temperature of liquid air. Data from a typical photo-
graph are givcn in Table I. . 

The data show the presence in fJuenched cerium at 900 K of two 
phascs, One is the normally contracted room-temperature form. 
The ollwr is an anomalously contracted phase which is also face­
centered cubic. Ils ('ell edge of 4.82A represents a 16.5 percent 
decrease ill vulullle hclow that of the pnrent structure. 

The new dense form was produced several times. In successive 
coolings uf a ~pecimen with lifJuid air, a ~maller and smaller pro­
portion of the /lew structure appears. This elTect has also been ob­
scrv;;:d hy Trombe. Apparently mechanical stresscs must be 
present in the metal i[ the transition is to occur. 

• Cnntrihulion No, 135 t from the G"tC8 and Crellin Loboratorle. 0( 
Chrmi:'lI r, 

'Frli , rrollll.le and Marc Foe.~, Ann, d , ehlmle 10.417 (19441. 
'A, IV, l.n""'tlll and '1', Y. Tang. I'hys. Rev. 76. JOI (19491, 
• ~r Fr mrnll'e Millin. COnlptrs H.rndu. 223, 711 (19461. 

Rotational Isomerism in Substituted Ethanes 
N, S ... :rrAItD 

Dt~nrIH""/ 01 Collnid ScitH", Comb,id,. UHiPtrJily. Camln-id". EH,ln"d 

AND 
G, 1. SlASZ 

u , S , OjJo rr nf Navltt ntuttr,h. IAndoH, Entland 
Nuvcmhcr 28, 1949 

T HOMAS and Gwinn' llilve recently presented results on the 
c(ln ll~\lr:LtiC)ns and rdative energies of the rotational 

isol11er~ in I, J ,2-1 richloroethane and 1,I,2,2-tetrnchloroethane 
derived frllm vapor phase dipole measurements. We wish to drnw 
attention to the an:Llogies nnd dilTerence between these results 
ami those obtai ned hy us! frol\1 the study of the Raman spectra of 
the corresponding methyl derivntives of ethane (2-methylhutane 
and 2,J-climethylbutallc) in the lifJuid phase. 

It was founel that in both types of compounds the rotational 
isomeric composition remainecl approximately constant over a 
considerable temperature range, and further that in neither case 
could the 1,1,2.2 compounds consist solely of the centrosymmctric 
trails-isomer. The conclusions were all hased on the observed 
qualilative' behavior of the dipole moments and Rnman spectra. 
The conM ant rotatiollal isomeric composition was interpreted in 
both papers ill terms of a very high or a very low energy dilTerence 
between the rotational isomers, In' the case o[ the chlorine com­
pounds Th'llna5 and Gwinnl concluded further from quantitative . 
argtlmcn t~ thai in 1,I,2,2-tetrachlorocthane the energy dilTerence 
is small (O ±200 cal. mole- I) while in 1,I,2-trichloroethane it is 
large (>2.100 cal. 'mole- I), However"our tentative conclusion on 
the melhy l derivatives wns th:Lt the same explanation (of a high 
or a low encr~y dilTcrcnce) would apply to each hydrocarbon. As 
we stated before, accurate gas heat capacities would be well 
suited to choose between the alternative explanations. 
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, ~tr 2.760 lit 4,780A 

Axford and Rank' have recently completcd similar work on the 
infra-red speclra of the hydrocarbons in the liquid and solid states, 
anel have confirmed our original conclusions. They find, moreover, 
that in the case of 2,3-dimethylbutane only one of the two strong, 
polarized Ramnn frequencies occurs in the infra-red spectrum in 
the 700-800 em-I region. This would be expected if one of these 

1 
~tr 2AOO 200 4.S00 
~tr Wid. \.III J 220 5.128A 
~tr lI'ide I. 70,1 2204,S I 7 
~IIWid. l..qQ 311 5.137 

I ' ~~k \\:~~ Ug~ m U~~ 
\, II'k 1.106 JJt 4.82t 

I " ~~'~I\'ide ~:g~~ 511 5. 123 m U~~ 
I
, M\\'id. 0 .927 511 4.817 

~lIl\'ide O.R60 53 I 5.088 .. 
~r lI'ide 0 ,8 12 620 ~.135 531 4.803 
\' Wk Wide 0,772 622 5.121 
~t Wide 
\'\\'k 
\\'k 

0.67J 

0,644 
0.628 

{ill 
642 
731 

4.806} 
4.853 
4.819 
4.824 

Raman lines was caused by the lowest skeletal stretching mode of 
the trolls-molecule, but not if our alternative explanation of these 
two Raman lines in terms of Fermi resonance were correct. The 
combined infra-red and Raman results thus favor the presence of 
two rotational isomers with small energy dilTerence in 2,3-di­
melhylbutane and, by analogy of tbe Raman spectra, very prob­
ably also in 2-methylbutane. In view of the conclusion of Thomas 
and Gwinn that ateric rather than dipole repUlsions are the more 
important factor determining the relative stabilities of the chloro­
compound isomers also, 1, 1,2-trichloroethane appears to be anoma­
lous in having a large energy difference. . 
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