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PREPARATION: Crystals of Ali1n12s21 (Al2
S

3..
+ 6 �2s.3) afe prepared 

by modified SSD { synthesis, solute, diffusion) tecmrique . 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 g radient ( 50 ° C/ cm) . The upper 
sui:face C1Df indium-aluminum melt is held at temperature, TH ' higher 
than the temperature at bottom part of the c rucible. Temperatures at 
any part of the c rucible are held below the melting point of Alin12s21 •
Sulfur is placed at the bottom part of the vessel at constant tempera­
ture , T • The temperature T 

5 
is usually maintained at 500 ° C ,  so that 

the sulflir vapour pressure 1s 2 atmospheres , which is probably , hig­
her than the dissocia1:ion ?ressure of Al2In12s21 at TH. �le these 
temperatures are mamtai-
ned in the vessel , sulfur 
vaporizes and reacts with 
aluminum and indium at the 
surface of the melt and 
Ali1n12s21 is formed as a tllmM,lnuSi, 
film af the surface which Aa. srn 
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
c reases to saturation at the 
bottom of the crucible, and 
then crystal starts g rowing 
there. The diffusion coeffi­
.cient of sulfur was obtained 
from the g ro�th ra_!g � _1found to be 4 7xl0 c m  s 
at 106o0c .

Fig . 1 . Schematic diagram of the apparatus 
of Al2In12s21 crystal growth by SSD met­
hod and its temperature profile. 

PHYSICAL PROPERTIES: The polycrystals obtained were compact, with 
relatively large crystalline grains ( 1-2 mm) , and reddish in apearance 
( transparent for wave�3ngths higher than 5800 .R) . Density was deter­
mined to be 4• 32 ge m .X-ray diffraction analysis has shown that 
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Al
2
In12s

21 belongs to the I4/amd space group with unit cell a=7·  49 R
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Fig . 2. Models of the energy band structure of Ali1n12
s21•

and <.:='31. 76 R.con?uctiv�\lt of_"\11doff1 Ali1n11�2\.!s very low at room
te1!1pera�0e �f· 9_£x10 A cm ? som::fff�l_fgh�f for copper 
( 1  lxlO .n. �m LF-d_yis�1ith ( 6  5x10 A cm ) dopands,  and
much larger ( 4 8x10 .n. cm 1 ;> in the ca�e 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 O • 50 eV below the conduction band. The spectral 
response of photoconductivity (taken from 4200 to 8000 R) at room 
te�erature shows four prominent peaks at 2 • 00 , 2 • 25 ,  2 • 38 and 2 • 58
eV • Those results are in §lualitative agreement with those obtained so 
far for 1n2s

3 
and Cdln2s 4 , but the peaks are shifted to the wavelengths 

shorter tnari in the case of In2s3
• 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 Al2In12s21 •
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