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Abstract By using a vertical Bridgman method, single crystalline structures of MgZn,;Te(0<X<0.48) were grown for
various Mg mole compositions. With the increasing Mg fraction, the lattice constant is linearly increased from 6.103 to
6.239 A for the range of 0<X<0.48 and the lattice constant of zinchlende MgTe was linearly extrapolated to the value
of 6.433+0.002 A. The optical properties of the crystalline structure were characterized with photocurrent measurements.
As a results of photocurrent spectra, the single crystalline MgZn,, Te show the energy bandgap of 2.380 and 2.260eV
at 4.2 and 294 K, respectively. The photocurrent peak blueshifts with increasing Mg mole fraction and shows the linear
dependence of energy bandgap, E,(X)=b+(0.8)X. The extrapolation shows the energy bandgaps of MgTe of 3.18 and
3.06 €V at the temperatures of 4.2 and 294 K, respectively. Furthermore, the photocurrent peaks redshifts with increasing
temperature and the temperature coefficient is given to the value of dE; JdT=-(5.6~6.1)x10" eV/K. for the temperature
range above 100 K.
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Fig. 1. Block diagram of experimental apparatus for the
photocurrent measurements.
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X-ray diffraction patterns of MgZn,Te single
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Fig. 3. X-ray diffraction patterns of MgZn, ./ Te single crystal.
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Fig. 4. Plot of lattice constant versus (cof0/2)- (1/sin®+1/
0) for Mg,Zn,  Te(X=0) single crystal.
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Fig. 5. Composition dependence of the lattice constant of
zincblende Mg, Zn, Te single crystal.
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The values of the lattice constant, the temperature coefficient (dE/dT), and the parameters Eg(0), o and B in Varshni equa-

tion: Eg(T)=Eg(O)-0cTZ/ T+ for Mg,Zn; Te single crystals

Values of the parameters in Varshni Eq.

Composition (X) Lattice constant (A) dE./dT (eV/K)
E0) EJ(T=294K) o B

0.00 6.103 -5.6x10™ 2.380 2.260 7.273x10* 223
0.09 6.129 6.1x10* 2.465 2.343 7.303x10* 222
0.16 6.155 -5.8x10™ 2503 2.382 7.304x10* 221
0.23 6.183 -6.0x10™ 2.555 2.430 7.400x10% 220
0.30 6.195 -5.7x10™* 2.638 2,514 7.619x10* 219
0.48 6.260 -6.1x10™* 2.774 2.649 7.627x10* 214
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Fig. 6. Photocurrent spectra of MgZn; . Te single crystal at
42K.
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Fig. 7. Photocurrent spectra of MgZn, Te single crystal at
294 K.
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Fig. 8. Energy bandgap of MgZn,Te single crystal as a
function of the composition at 4.2 and 294 K.
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Fig. 9. Photocurrent spectra of Mg, 1sZngg,Te single crystal
in the temperature 4.2 to 294 K.
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Fig. 10. Temperature dependence of the energy bandgap in
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