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PREPARATION: Crystals of Al In__S,__ (Al,S_+6In 53) are prepared
by modified SSD (synthesis, Solite, &iiﬁ.ls?ona) techzmque A schematic
diagram of the apparatus and its temperature profile is shown in Fig.1.
Aluminum (6N) and indium (6N) are mixed together in 1 to 6 ratio. A
crucible containing aluminum and indium is located at the upper portion
of a reaction vessel at the temperature gradient (50°C/cm) -The upper
surface @f indium-aluminum melt is held at temperature, T, , higher
than the temperature at bottom part of the crucible.Temperatures at
any part of the crucible are held below the melting point of Al_In__S, _.
Sulfur is placed at the bottom part of the vessel at constant tempera-
ture, T .The temperature T is usually maintained at 500 C, so that
the sulfur vapour pressure 1s 2 atmospheres, which is probably, hig-
her than the dissociation pressure of Alzln 1 2S21 at TH.While these
temperatures are maintai- _
ned in the vessel, sulfur
vaporizes and reacts with
aluminum and indium atthe
surface of the melt and
Al In__S,__ is formed as a
fith 4% &b surface which
dissolves and the solute,
sulfur, diffuses into the
indium-aluminum melt to-
wards the lower tempera-
ture portion. The concen-
tration of the solute in-
creases to saturation at the
bottom of the crucible, and
then crystal starts growing
there. The diffusion coeffi-
.cient of sulfur was obtained Tarsp.
from the growth rat, 1
found to be 4°7x10 “cm’s Fig.1.Schematic diagram of the apparatus
at 1060°C. of Alzln1 S 1 crystal growth by SSD met-
hod and ngs %emperature profile.
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PHYSICAL PROPERTIES: The polycrystals obtained were compact, with
relatively large crystalline grains (1-2 mm), and reddish in apearance
(transparent for wavelsngths higher than 5800 R) .Density was deter-
mined to be 4°32 gcm™ "~ .X-ray diffraction analysis has shown that
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Al In__S,_ belongs to the 141/ amd space group with unit cell a=7"49 R
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Fig.2. Models of the energy band structure of Alzln 1 252 1°
and ¢=31"76 £ -Conductivity of tindoptfd Alzln1 S, . is very low at room
tempera i.e. 9°0x10 L cm ', some % igher for copper
mperatyge 1.g. 9_f ) Somepprat1i9ney PP

(1"1x10 " cm )_?nd_?isrrllith (6°5x10 " . "cm ") dopands, and
much larger (4°8x10 L1 "cm in the cage of cadmium-doped cry-
stal (in all cases doped with 10" atoms/cm").The TEMF probe showed
n-type conductivity in the case of cadmium-doped sample, and the
energy level located at 0°50 eV below the conduction band.The spectral
response of photoconductivity (taken from 4200 to 8000 .R) at room
tergperature shows four prominent peaks at 2°00, 2°25, 2°38 and 2°58
eV .Those results are in gualitative agreement with those obtained so
far for In_S, and CdIn,S,", but the peaks are shifted to the wavelengths
shorter than in the case of In_S,_.The peaks indicate the existence of the
indirect transition in the energy gap and the appearance of the spin-
-orbit splitting in valence band.Fig.2.shows two possible models of the
energy band structure of A121n12521°
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