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section) provides experimental proof of this con-
tention. SnAs with the NaCl-type structure and
valence formula Sn%.%Sn&-'EAs"“, has very nearly
the same 7, as InTe with valence formula
Infi.slng%Tez“. Each has the same number of
carriers per formula unit (although the carrier con-
centration of SnAs is somewhat higher than that of
InTe because its lattice constant is smaller than
that of InTe). The pressure-induced phase with
stoichiometric formula IngTey (see following sec-
tion) has the anti-SngAsg structure(l® which is
related to the NaCl-type structure. The ionic
model applied to this phase indicates that 2} In3+
and } Int jons are required to balance the 4 Te
valencies and there is one carrier per formula unit;
for electrostatic balance, SnsAs3 requires 31 Sn2+
and % Sn%* ions. The superconducting transition
temperatures of IngTes and SnsAss are respec-

tively 1-25-1-15°K and 1:19-1-16°K. Because

SnAs and InTe have about the same carrier con-
centrations, and the same T’s, it would be logical
to conclude that SngAsz and IngTes with very
nearly the same T,’s should have very nearly the
same carrier concentrations. Thus, In SnjAsg the
number of Sn4t ions must determine the number
of carriers per formula unit, which is again one.
Thus for consistency, when the lower valence ions
are in excess, the number of carriers is determined
by the number of higher valence cations, and when
the higher valence cations are in excess, the num-
ber of carriers is determined by the number of
lower valence cations.

The normalized formula for an In-rich com-
pound with NaCl-type structure is

In(Tez/@+2)Inz/(2+2))-

If it is assumed that all In atoms are ionic, we
would have
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which is the number of trivalent ions per formula
unit. A plot of T¢ (midpoints) vs. # for both sides is

shown in Fxg 2; the agreement is seen to be 2
The maximum 7 occurs (within experimer.:
error) for stoichiometric InTe which has may
mum 7.

50

T —
Iny_xTe =}> In,,,Te :
40 S
' \
3 |
30 . e
TCK) | | [
2:0 -~ : f 1
10 L L
| .
| w '
0 L 1
08 0 12 14 16 171 16 14,
n(cmM—3) Kien

Fic. 2. Superconductmg transition temperature, T,
carrier concentration, 7.

We have shown(®) that, as predicted, substitutj-
of Ag+ for Int or As?~ for Te?~ resulted iy ,
decrease of 7. Both substitutions cause a decre;
in n, the Ag+ for In* because the Ag 4d electro:
are tightly bound to it and As3~ for Te?- by i:.
creasing the number of In3+ (thereby decreasi:-
the number of In* 1ons) needed for electrost;
balance. However, in these systems, the carrie:
concentrations required for a glven Te is alwy
somewhat higher than required in the In;_ T
system. It may be speculated that this results fro:
scattering by intervening In3*+ ions which ax
‘inactive’ because they are paired with Ag:
As3~ jons. (See also Ref. 2.)

CRYSTAL STRUCTURE OF THE PRESSURE
INDUCED In3Tes PHASE

Weissenberg (CuKe radiation) and Buerg:
precession camera (MoK« radiation) photograp's
were taken of a single crystal fragment isolatc!
from a run in which an attempt was made to g
a single crystal of the high pressure IngTey phus
The diffraction symmetry of the combined phot-
graphic data is R3m; with no systematic absence
the possuble space groups are R3m—Dj; ar
R3m— C3v The hexagonal axes as determinc
from the precession camera photographs
a=4274+0:01, ¢ =40-9+0-1 A; the rhomb:
hedral lattice constants derived from these u:
a=1384A, a =17-75°.
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