7
WY 88-25—-4 -7 ‘

MgGa,Se, St A 2] A3} Fsla E4

(The Growth and Optical Properties of MgGa,Se,
Single Crystal)

& ¥ oHrF X FrFE oK o

(Hyung Gon Kim, Gwang Suck Lee and Ki Hyung Lee)

L O

MgGa,Se, %7 %4 -& Bridgman uhlol] 23l Agog A #AA 2 MgGa,Se, st A9 AAF 2
Rhombohedral 7 & (R3m) 019} v, Hexagonal +Z & 343 A=Al =3 950A, c=38. 893A o] AR
o}, MgGa,Se, 51744 8] oz Wiz Fx& 24 Wedo|odon], Faha oz 2L &4 A3} 290K
oA 2.20eVE vebutch, ollvdx] Ao Tx ZEAL Varshni o “4 Q! Eg(T)=E (0)—aT*/(B+T)

A& o] gslo] Faud, o714 Eg(0) =2 34eV, a=8.79x107*eV/K 28| 3 B=250K=2 7}t Fo] %},

Abstract

The MgGa,Se, single crystal for study of optical properties is for the first time grown by
Bridgman method. The crystal structure of grown MgGa, Se, single crystal has the Rhomobohedral
structure (R3m) and its lattice constant are a = 3.950A, ¢ = 38.893A in Hexagonal structure.
The energy band structure of grown MgGa, Se, single crystal structure has direct band gap and the
optical energy gap measured from optical absorption in this crystal is 2.20eV at 290K. The

temperature dependence of energy gap was given E_(T) = E_(O) - aTz/(B+T) from Varshni equa-
tion, where Eg(O) 2.34evV,a=8.79x 107 eV/K and B =250 K.
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Fig. 1. Bridgman furnace and temeprature
profile.
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Table 1. X-ray diffraction patterns data of
MgGa,Se, single crystal powder.
do (A) de (A) /1o h k 1
6.589 6.583 5.058 0 0 &
4.349 4.388 4.960 0 0 9
3.296 3.291 100 0 0 12
2.863 2.868 2.768 1 0 8
2.519 2.515 2.621 1 0 11
2.198 2.194 2.217 0 0 18
2.024 2.022 3.454 1 0 16
1.953 1.944 13.619 1 1 6
1.933 1.939 3.797 1 0 17
1.728 1.722 3.442 1 0 20
1.646 1.645 3.956 2 0 4
1.606 1.609 1.996 0 0 24
1.269 1.262 2.486 2 1 10
1.551 1.555 1.666 2 1 17
1.138 1.134 1.470 3 0 9
a=3.950 A c=38.893A
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