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Abstract — An investigation was made of the dependences of the lattice constants and the energy
gap on the composition of TlGaIn,.,Se; single crystals grown by Bridgman method. It was found
that a discontinuity in TlGaIn;-,Se; solid solutions occurred in the composition range 0.25<X<0.65
with both tetragonal and monoclinic structure. Consequently, the structural phase transition from
the tetragonal structure (0.0<X<0.25) to the monoclinic structure (0.65<X<1.0) was observed in
this composition range. The temperature dependences of the energy gap and the dielectric constant
in T1GaSe; single crystal have shown that the anomalies appeared at 107 K and 120 K corresponding

to first-order and second-order phase transitions, respectively.
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Fig. 1. Experimental apparatus for the optical absorp-
tion measurements.
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Fig. 2. X-ray diffraction patterns of TlInSe; (a) and
T1GagoInesSe; (b) crystals.
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Fig. 3. X-ray diffraction patterns of TlGapsnesSe; (a)
and TIGagelny.Se; (b) crystals.
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(a)

Fig. 4. X-ray diffraction patterns of TlGaslng,Se, (a)
T1GaSe; (b) crystals.
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Fig. 7. Optical absorption spectra of TlGaIn;_,Se; si-
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