
I SNnlAN H. C., Z. ,,;'ys. 
(196.J.). 

T. Phys. C;'em. Solids 25, 

r. Ph)"s. C;'em. Solids 26, 

Inl P. N., 1. Geop;,ys. Rr,·. 

' ON R. C., in: S olids //iU/{'T 

l:L \V. and \\"A RSCIiAllft 

\. York (1962). 
F. E., Blir .• 1Iil/es BIiI/. 

. 23, 388 (192.J.). 
, G., Z. al/org. allg. CItelll . 

. PItys. 35, 400 (1963). 
ISTOIUUS 1\1. C ., BUJ.;EY 

J"l. Chem. Ph),s. 38, 6UO 

~'ALD F., Z. al/org. allii. 

0/ D. D., EVA:-.IS \Y. II .. 
I., Natl. Blir. Stalldard, 

IlELOHDE A. R., Trail s. 
956). 

Nl G. J., 1. Res. Nal. Bllr. 

CHARDS N. E., Proc. Roy. 
1- (1957). 
it. 67, 363 (1928). 

I 
I 

t 

I 
t 

VAUG-RW 65-0574 

J. P;'ys. Che1ll. Solids Pergamon Press 1965. Vol. 26, pp. 15.J.9-1553. Printed in Great Britain. 

THE EFFECT OF HIGH PRESSURE ON THE LATTICE 
PARAj\IETERS OF INDIUl\, AL OYS* 

R. W. VAUGHAN and 

Department of Chemistry and Chemical Engineeri 
University of Illinois, Urbana, I 

(Received 8 March 1965) 

Abstract-The effect of pressure to several hundred kbars has been measured on the lattice para
meters of indium of an indium-tin alloy, and of two indium-thallium alloys. All four systems 
crystallize in the face centered tetragonal structure. All showed a maximum in cIa in the region 
V I VO = O· 88--0' 8.J.. Pure indium and the thallium alloys beha\'ed very much alike, while the tin 
alloy h~s a considerably lower maximum for c/al(cla)o at a lower V IVo. 

'filE EFFECT of pressure to several hundred kbars 
has been measured on the lattice parameters of 
indium, an indium-tin alloy and two indium
thallium alloys. The high pressure X-ray tech
niques used haye been described elsewhere. (1) 

The indium used was purchased from A. D. 
:'IIackay Inc. of Kew York City and is listed as 
99.990 ~ pure. To prepare the sample material the 
indium ingot was filed, the powder produced sealed 
in a Pnex tube under a vacuum and annealed for 
one w~ek at 125 ~C. The tin and thallium used to 
prepare the alloys was obtained from Fisher 
Scientific Co. of Fair Lawn, Kew York. The alloys 
were prepared by weighing appropriate amounts 
of the metals, placing them in a graphite crucible 
with a small amount of flux, heating the assembly 
under an argon atmosphere in a Lepel induction 
furnace to a temperature approximately 300 abo\-e 
the fusing temperature and holding it there for 
2 min, and finally allowing the assembly to cool 
and reweighing the metal to assure no loss of 
material. The alloy samples were annealed under a 
\aClium for 1-2 weeks, filed to a fine powder and 
again annealed for one week lInder a vacuum at 
125:C. 

Both indium and the alloys studied have a face 
centered tetragonal structure with cIa ratios in the 
range 1 ,05-1·09. The values of c and a were 

• This work was supported in part by the L'nited 
States .l.tomic Energy Commission. 

obtained by a\"eraging results from calculations 
from pairs of lines in the spectrum. The lines used 
were Ill, 113,311 at times the 002 and 200 and 
occasionally the 022. Figures 1-4 show typical 
data for indium and the indium-tin alloy. For pure 
indium there appears to be a slight irregularity in 
c and a near VI Vo = 0·95. The magnitude is of 
the order of our experimental error but we have 
included it, as it appeared on essentially every run. 
Pressures were obtained by using a marker of 
known compressibility (AI, Ag, or MgO). The 
metal compressibilities were taken from shock 
wave work, m the l\IIgO data were from this 
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FIG. 1. cleo vs. V IVo-Indium. 
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