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Intermctallic compounds of niohium and tantlLiul1l with tin havl' h~cn founci . The supt·rcondurtillg 
tmnsition t mpcraturc of NhaSn at IsoK is the highest 011 • knuwl1 . 

SOME intermetallic compounds 'rystallizing with thc 
II-wolfram structure bccomc supcn:onducting, as 

was first pointed out by Hardy and Hulm. ' In particular 
one of t.hese, V3Si, showcd a rcmarkably high transition 
temperature betwecn 16.9°K and 17.1 OK. These authors 
made various attempts to raise this temperature by 
introducing a third component but werc not successful. 

The II-wolfram structure is a very p('culiar structure 
with rather varying interatomic distances,2 a fact 
which may render the addition of a third component 
rather difficult. It seemed therefore more favorable to 
look for anothcr {3-W compound with a large volume 
and a favorable elcctron/atom ratio3 in oreler to raisc 
the uperconducting transition tempcrature. There is 
very little known about the syslemati occurren 'c of 
inlcrmet.allic compounds in this{3-W structure. The fact 
Ihal thus far no niobium compounds have bccn re­
portcd seemed therefore not signifi 'ant. 

It was expected that in the Nb-Sn and Ta- 'n this 
rystal form would be found, an assumplion whit-h was 

verified. We have determined that Nba nand T'laS n 
hoth crystallize in a (3-W structure with a lall icc con­
tant of about S.3A. The TaaSn was measured in the 

apparatus previously described,· and becamc uper­
conducting near 6°K. The transition t.emperature of the 
~lhSn was determined by immersing the sample sur­
ruunded by a copper coil in liquid hydrogen. The sclf­
inductance of the coil was measured on a General Radio 
~Iodcl 6S0A Bridge at t kc/se' as the sa.mple was 
slowly cooled. Figure 1 shows I he results for I wo 
difTerent samples made under somewha.t difTcrcnl COIl­

dition which were cooled from 18.SoK to t"l.S oK 
during a period of about 30 minute '. The sharpness of 
the tran ition together with the reproducibility between 
samples indicates that these samplcs are indeed well­
defined compounds. The onset of supcrconduc\ ivity al 
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lB. T. Matthias, Phys. Rev. 92, 874 (1953). 
• B. T. Matthias and J. K. Hulm, Phys. Rev. 87, 799 (19$2 ). 

18.0S oK ± O.1 ° is delermincd by cXlrapolating the line 
of steep 'st slopc to the high tempcratur ·Iine. T 'mpera­
lures wcrc mcasured by a 'opp r constant an thermo­
couple sccur d 10 the mcasuring coil and ind ep 'ndenl ly 
che'ke(l with Ihe vapor pres urc of hydrogen. 

APPENDIX 

While thc synlhesis of an in term 'Iallic compound is 
gencrally a rather slraightforward prorc. s, it may b 
necessary to describe briefly I he formation of I hest' 
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compounds. r\o reference to i'\b-Sn or Ta-Sn was found 
in the literatur . Thc melting point of niobium is nearly 
400° above the boiling point of lin, and an arc furnace 
is therefore out of place. A complete reaction can, how­
ever, easily be obtained by having molten till run over 
Nb or Ta powder in <L dosed-off quart 1. tub al 1200°('. 
NbaSn and TaaSn seem to be formed by a pcril ec.: tic 
reacl ion b tween 1200°C and 155()o(, . 
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