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TADl.B IV 
DnDvB- ScH E KRnR PATTERN 01' NaCI -TvPB SUP AND 

CALCULATI!D ) NTI!N SITI ES FOR NaCI-TvI'E AND 

SPHALERITE-TVPE SnP (A(CU J..:a) 1. 5~ 178 A, 
a = 5.535 ± 0.001 A)· 
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Discussion 

The formation of two new high-pressure forms of SnP 
has been shown. It is unclear which phase is the more 
stable at 65 kbars and why the two phases are inti
mately mixed . X-Ray diffraction at high pressure may 
perhaps resolve the phase relationships. The cubic 
phase should be the high-pressure phase since the density 
is greater. The calculated density of the cubic phase 
is 5.860 gjcm 3 while the calculated density of the tetrag
onal phase is 5.68 gjcm 3• The cubic form may be pres
ent at high pressure and upon quenching may revert 
partially to the tetragonal phase. The transformation 

fro111 tctragonal to cubic upon heating at atmospheric 
pressure is iutcresting since it inyolves a transforma
tion fr01l1 a less dcnse to a morc densc phase. 

The crystal structure of the t ctragonal phase has been 
shown to bc similar to that of high-pressure GeP and 
GeAs.· The structure (Figure 1) is related to the 
NaCI type by a small shifting of atoms. If the diag
onal. on the basal plane cqualed the c axis and z = 0.5, 
the structure would be NaCI type. The atoms are in a 
distorted octahedral arrangement having one short 
bond, four slightly longer equal bonds, and one long 
bond. The shift to the cubic structure involves a reg
ularization of the octahedron. The crystal structure 
of SnAss is known to be NaCI type and implies that as 
the elements become more metallic the NaCI-type 
structure is favored . Both forms of SnP are metallic 
conductors. This may be because the compounds 
have one extra electron for conduction. The tetrag
on;r forms of GeP and GeAs showed superconduc
tivity;9 however, only the cubic SnP was seen to be 
superconducting above 1.25 0 K. 

Acknowledgments.-Drs. T . A. Bither, A. W. Sleight, 
and L. J. Guggenberger are thanked for helpful dis
cussions. Mr. C. L. Hoover supervised the high
pressure reactions. Dr. P. E. Bierstedt made the 
Meissner measurements, and Mr. J. L. Gillson measured 
electrkal resistivity. Dr. J. F. Whitney and the staff 
of the X-ray diffraction section are thanked for their 
assistance. 

432 

f 

! 
r 
f 

1 

\ , 

I 
f 


