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Single Crystal Growth and Properties of LilnSe:

Takeshi KAMIJOH, Kazuo KURIYAMA and Tomomi MASAKI

Abstract

LiInSe. single crystals which have dimensions of about 20mm and 10 mm
diameter and shows a deep red color were grown by directional solidification
method. The crystal structure was inferred to be the ,B—NaFeO; structure, and
the lattice constants were determined to be a=7.2184, 5$=8.4414, and c=6. 772A
by poweder X-ray diffraction. The melting is observed at 904°C in the differen-
tial thermal analysis. The dielectric constant is 9.1 at room temperature. The
value is discussed with the relationships of e(0)=1+(hwy/E;):.  From 77 to 300
K the dielectric constant vary linearly with temperature. As-grown crystals have
n-type conductivity and high electrical resistivity (10"'Q-cm at R.T.). Annealing
in selenium atmosphere leads to p-type crystals having lower resistivity (10° Q-cm
at R.T.). The origins of donors and acceptors in LiIlnSe, are discussed through
the annealing study. The energy band gap is estimated from the results of clec-
trical resistivity measurements to be 1.91¢V. The value is supported by the op-
tical transmission measerement. A simple band diagram is proposed consequently.
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Fig. 1 Schematic of growth system
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Fig. 2(a) As-grown crystals in
graphite crucible having an in-
side diameter of 10mm.
crvstal shows a deep red color.

The

LilnSe:
7901 -

Fig. 2(b) The typical cleavage crystals.
The cleavage plane is the b-face.
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8.441A, ¢=6.772A -CH h, BRI UL BN X S & T dow, B FEED HHE L7 R
P& dear % Table 14ZIR Lty deat & dobs PN ER/NEL, COENGEH LIEBRFEHKD

EStENEHEs LD,

HIRHXMRS o 2 ELE~EMlcy LUREL, 2ER8H2ET2 59 tHS » 8A L

Table 1 Observed and calculated inter-
planar distances and observed
peak intensities of LilnSe;

h kI |Intensity d(":b‘l;‘) dcgl‘l: ]
1 1 0O s 5. 47 5. 48
0 1 1 s 5.29 5.27
1 1 1 m 4.26 4. 26
1 2 0 vs 3.63 3.63
2 0 0 s 3.63 3.61
0 0 2 vs 3.39 3.39
1 2 1 vs 3.20 3.20
2 0 1 m 3.18 3.18
2 1 1 w 2.979 | 2.978
0 3 1 m 2,598 1 2.591
1 2 2 m 2.475 1 2.477
2 0 2 m 2.475 | 2.469
3 1 0 w 2.310 | 2.313
0 4 0 s 2.105| 2.103
3 2 0 s 2.090 | 2.088
2 0 3 s 1.915 | 1.914
1 2 3 s 1.915 | 1.918
2 4 0 vw 1. 815 1. 817
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Fig. 3 DTA curve of as-grown LilnSe: crystals.
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Fig. 6 The relationship between the optical Fig. 7 Temperature dependence of the
band gap and 1/(e(0)—1) for LilnSe; dielectric constants for LilnSe:

and other semiconductors. and two the I-VW compounds.
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