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These indicate that the feature X may be excitonic in character, with
some evidence of a second transition, not visible in direct transmission,
at an energy about 0-1 ev higher than X in each case.

§ 5. CONCLUSIONS

The optical studies under hydrostatic pressure and at low temperature
have brought out a number of points connected with the band structure
of these layer type materials. It has been found that the energy
separation between the spin—orbit split exciton peaks A and B for the
semiconductors MoS, and WSe, (see fig. 1) increases with pressure,
though both peaks shift to higher energy. On the other hand, the
A'B’ peaks in WSe, have pressure coefficients opposite in sign to those of
the AB peaks (i.e. shift to lower energy). The pressure coefficients in
3R MoS, are substantially smaller than those in the 2H polytype.
Furthermore the C peak in MoS, clearly corresponds to a transition
different in character from those for the AB peaks. These results show
the importance of including layer-layer interactions in calculations of the
electronic band structure of these materials. Calculations for a single
layer are not sufficient for an accurate description of the electron energy
levels.

Table 4. The pressure coefficient at room and liquid nitrogen temperatures
of the first exciton peak in GaSe

Energyev| 7T°k | (0F/0p)rx10-¢ev/bar (OE|0T)p x 10~* ev/deg.
GaSe | 2-102 80 —44 +0-4 —4-0
2:016 294 —4-8 +0-6 (average between 77° and 290°K)

For the wide band gap dichalcogenides formed from Hf and Zr
(octahedral coordination), corresponding to a do electron configuration
for the metal, the pressure coefficients for the peak X (fig. 2) show that the
transition associated with X cannot be compared with the transitions
corresponding to peaks A and B in the d? type compound MoS,, where the
coordination is trigonal prismatic.

The optical properties of the metal NbS, in the intraband region do not
change appreciably with pressure. This result is unexpected, since the
related physical property, namely the superconducting transition
temperature, changes rather rapidly with pressure in the similar system
NbSe,. A neutron diffraction study of the change in the phonon energies
with pressure could help to explain this result.

The shift in the exciton peak position near 2ev in (GaSe has also been
measured, and the results are given in table 4. The pressure coefficients
are very different from those found in MoS, although there are structural
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similarities between the two materials. These differences in the pressure
coefficients reflect the fact that the transitions involve d levels in MoS,,
while in GaSe the exciton corresponds to a oo * type transition, and
should rather be compared with the « peak seen in the spectra of the
Group 6 dichalcogenides.
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