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CHATRAPHORN. 163 pp. ISBN 974-633-072-1

The bulk crystalline of the CulnSe, semiconducting compound were
grown from melt by directional freezing method, using the horizontal
Bridgman-Stockbarger technique. The n or P type of conductivity of as-grown
crystals can be controlled by introducing a slight excess or deficiency 0.3
at. Z of CulnSe, in the melt. The p-type of the crystal grown from the melt
by slight excess Se or doping with GaAs were obtained. Ten crystal growths
were performed in this research work. One of those is the most perfect
single crystal (CISA3). The single crystal as large as 22 x 9 x 5 mm3 of
dimension were obtained. Their top free surfaces are normally the (112)
planes. The rest are large grain polycrystals.

By Van der Pauw method, we found that the resistivity of excess Se
p-type as grown crystal are in the range from 4.7 to 7.9 -cm. By Hall
effect measurement of CISA3 sample, variation of resistivities, Hall
mobilities and their carrier concentrations with temperatures were obtained.
Carrier concentration and temperature relation agreed with an acceptor level
of 58.5 meV ionization above the valence band edge and the doping is
partially compensated. The change of Hall mobilities (crystal temperature
dependence) caused from scattering mechanism, namly, acoustic phonon
scattering.

Photoreflectance (PR) measurement of polished 1 cm? and 1 mm thick
crystal cut from CISA3 sample, revealed two regions of PR spectra. The first
region consistant with two transitions from two very closed levels at the top
of the valence band, caused by crystal field splitting. These two transition
energies are 1.015 eV and 1.032 eV at room temperature and 1.033 eV and 1.038
eV at 12 K. Another region, transition involves conduction band and the
level caused by spin-orbit interaction. Energy of this transition is 1.273
eV at 30 K and 1.280 eV at 80 K.
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