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Abstract

Electrical properties of the «-In:Ses single crystals grown by use of the Bridgman technique were
examined in the transition temperature range between ¢ -phase and B -phase. @ -In:Ses single crystal
has' the rhombohedral structure and lattice constants are a=4.025A, c=28771 A in c-axis. The

transition temperatures of the stoichiometric «

-In;Se; single crystal is 198.8°C according to the

specimens. The temperature of a — S phase transition decreased but the temperature of A— @ phase

transition increased as the number of heating—cooling cycle increased.
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Fig. 1. Diagram of the electrical conductivity.
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Table 1. The crystal structure and lattice
constants of a -InzSes single crystals.
Lattice
Materials Crystal constants
structure a(A) a(A)
a ~InzSes
rhombohedral | 4.075 28.791
powder
toichi ;
Stoichiometric) | = bohedral | 4025 | 28774
a - InSes
S
© eXCESS | thombohedral | 4010 | 28752
a -InzSes
I;
T eXCESS | hombohedral | 4068 | 28.782
a —InxSe;
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Fig. 2. X-ray diffraction pattern of a a -In:Ses
single crystal.
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Fig. 3. Temperature dependence of electrical

conductivity in @ -In:Ses single crystal.
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Fig. 4. Temperature dependence of electrical

conductivity in In excess «@-InpSes single

crystal.
quizl= 714 7t Sl wEk Frskg

5mole%%2] seleniume] #HYE ¢ -InSes AR S
200C o4 =2 7193 ¥ 15C/min £58 4
g A AVARRY 2E=gEAHL I9 58 7
2 YHE 2T -Fd FIAT AVAEZEE F29
A 29x107'Q2cm ! oo, 71d-y7 35T
FMNBFE HAZ|AEEE A 24dd dA g

2 ol

o o= B¢ ¢ F YeH, A - WA AAL
WEYSE ¢—p FHo] LEE RpAD, e
Aol £EE FohAE & F ANCH, a—p A

|
Hol £EE 2048TCoich olide AxzrE 33
F2F o-In:Sezs] e—p AHe] €29 1988TE
FTHLE indiumE Y H7ARE B o8 &
Ho] &=t YolA & ¥, selenium® 39 H7Hg
A a—p FAH) 2xE EH4FL ¢ F AN
T 2nd WE HAVAEE EXSZTRH o-InsSes
& Semiletov[10]e] 93 a—4 Ao YA A
Hlge] &3 o]FdXn AAYRY IAN=I St
He] Yeld Ao =2 C Jullien®} K. KambasE
(111 ol 2¢] AAHe] ZME FAFL2A 7)o
9 #& Folx AVAZEs FIHEHrin ®astg
. AVARE EAHOZRH T§ o—B 4

632

% B—oa HHC 2EE H 29 FEIUG M=
7tE el mE #4938 AT 0193eV(lst),
0.236eV(2nd), 0.272eV(3th), 0.250eV(4th) o] 1L, ¥
ZFA = 0257eV(1st), 0.255eV(2nd), 0.288eV(3th),
0.287eV(4th) 2 Fo1H .

10" a 10]

- Se excess In Se EL0) o

= SINGLE CRYSTAL € (EL)
2 £

5 1] o 10T

g E

E =

= =

5 107 g 10

2 a

g z

o 3]

O 9 1 1 10 L 1

[ 100 200 300 0 100 200 300
TEMPERATURE (C) TEMPERATURE (C)
101 10°

‘E. (ELC) —“E‘ (ELC)
Q o

E E 10°}

8 &

: s

5 G

=] =

g a

] 3

O o I 1 O 404 1 L

0 100 200 300
TEMPERATURE (T )

o

100 200 300
TEMPERATEUE (T)

a8 5. Sed FAYHNE o-InSes BZA Y A7)
AEEY LZmEA.

Fig. 5. Temperature dependence of electrical
conductivity in Se excess «-In:Ses
single crystal.
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Table 2. Phase transition temperature of «

-InzSez single crystals.
Phase Measurements
Sample L
transition | 15 | ond | 3rd | 4th
a—B 207°C |188°C
Ingot ) N
B—oa 30C |25TC
a—f 186C (185C(183TC |186T
In excess
B—a 103C (113|113 |115C
a—f 195 |189°C[1887C |166TC
Se excess . S . 3
B—a 87T |84C | 63C | 60T

N -4 958
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