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The germanium and tin chalcogenide compounds: GeS, 
SnS, GeSe and SnSe can be considered as essentially two 
dimensional semiconductors. They have a sandwich structu­
re X-M-M-X with a very weak interaction between the laye:m 
and crystallize in an orthorhombic B29 structure with a 
D� space group. Recently several papers have been publ.is­
�ed discussing the effects of interlayer forces on the in­
fra red and Raman active phonon frequences, mainly of 
GeS (l,2) o 

In· this work far infra red reflectivity measurements 
are reported for single crystals of GeS and SnSe these ha­
ve been analysed using the Kramers-Kr?Snig integration pro­
cedure. 

We have prepared single crystal specimens of these 
four semiconductors by the Bridgemann technique. The cry­
stals are easily cleaved in a direction perpendicular to 
the c - axis. 

The details of this preparation have been given else­
where (3) . Far infra red reflectivity measurements for po­
larized lfght were made in ·the frequency range between 
40-400 cm-1 using Beckmann Fourier spectrophotometar FS
720. These measurements have been done at room and liqmd 
nitrogen temperatures. 

Figure 1. shows some typical reflectivity results 
for the GeS sample at 77 K for light polarized Ki i li. In · 
this case three peaks corresponding to three ionic r�son­
ances were observed, although Wiley 1 observed only two re­
sonances at room temperature. In figure 2 similar room tempe-



rature reflectivity diagrams are given for SnSe for the 
polarization i II a and K " c. 
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The reflectivity data for 
these and the other layered se-
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miconductors were analysed .by Fig.2

Kramers-Kroning techniques and the results of these ana­
lyses are given in Figere 3 and table 1. Figure 3 shows 
diagrams for the real (e' ) and imaginary part of the di­
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electric constant ( E., 11 ) for 
snse. Table l displays phonon 
!«-equences in units of cm-1
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and '\o are transversal
and longitudinal optical .modes 
respectively). In the case of 
tin chalcogenide c.JTO lie be­
tween . the two corresponding V&­
lues for the germanium chalco­
genides. Raman studies of all 
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these compounds 
are necessary to 
determine the ra­
tios of the var­
ions intralayer 
to interlayer far­
ce constants. As 
far as we know 
these data are 
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available only for GeS ancl GeSe up to now.(1,4). Using our 
reflectivity data an4 the literature l Raman data for Ges, 
we, have been able to correct Wiley's  results. The val­
ues of splitting factors,A ,  are given in table 2 and 
the ratio

�
of the intralayer and the interlayer force co-

nstants (�)2 were calculated. TABLE II 
Comparing the obtained data fbr 
this ratio which appears to be 
between 6 and 16 with Wiley's 
results (12-24) we conclude 
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that GeS is less layer-like than it was thought (1). In 
a similar way we have calculated that the ratio of the 
force constants for GeSe is between 17 and 1?5 which me­
ans that GeSe is much more anisotpopic than GeS. It was 
very difficult to obtain any relaiable Raman results for 
either SnS or Sn8e so that we have not been able to com­
pare them with Ge chalcogenides. 
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