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Preparation and Photoluminescence Study in

LiInS; Single Crystals

Takeshi KAMIJOH, Kazuo KURIYAMA and Tomomi MASAKI

Abstract

LiInS; single crystals are grown by the directional solidification using graphite
crucibles. Idenfication by the X-ray diffraction techniques indicate that LilnS; are
crystallized in 8-NaFeO: structure (wurtzite-like structure), and the easiest cleavage
plane is C—face. The energy band gap is determined to be 3.26 eV by low tempe-
rature photoluminescence study. The blue-band emission is observed at 453 nm.
The mechanism of the emission is estimated to be the recombination of exciton
bounded the sulfur vacancies by the annealing study.
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Fig. 1 Single crystals of LilnS: grown by the directional solidification
show a colorlessness and transparency, or sometimes a light yellow
color, (1 mm grid)

B LAERORER, XBREHTC X - TIT -7,

kX% Debye-Scherrer TRli%, # 4 5%&57.3mm, #—4 & Cu, BHEEE, B
W ZThTFN30kV, 30mA & L, BRI L VIR LI, BEO~SHEOREE, HH
EHFIIIRY > T\, #—% v FEE Mo, BBHEIE, BH%27kV, 28mA & L, 2.5
B X vk L,

2. 7+ MLy ERAES

LilnS, DA EHHEICH LT T 4 PV I3y £ ZART P RRIE L, FIREEE, He-Cd



72 (HE55. 3) LilnS; OHEEEMTERE 7+ P Ry v A

V=46 ERnm, 10mW X v, ~&
BEE R L, BRI FTNE/ J 0t~

e 4 (Spex 1704) 12X v XL, REFINEE
130, 200 (RCA 7256) 12X » TH Lz, BMOBE
' 3, WEERBETTK, WEA~Y Y LOAE2
m K&l, S6enbT7K, BRICKE 2RES
Y22, 202 95425y FADE—ZIC L » THIELH
040 N
123, 203 XN
——— 0 HEHL, as-grown & Bi S C500°C48M;
Debye-Scherver photograph of Lilns;
Orthorhombic unit cell ﬁ:_ﬂ%ﬂﬂ L f;:ﬁf}; 5o
a- 6.839A a—.3u.
b 8.034A b= 2a.
e 644TA c—e
§3. RRELEER

Fig. 2 X-ray powder Debye-Scherrer photograph
of LilnS.
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Fig. 3 Laue photograph of LilnS: single crystals
2. 7+ bLIx,ECRAE

2K BT 557 as-grown RO 7+ P i fo v Z2ART A% Fig 412731, G.
D. BoYD 5 if, HEHSHORFEH S, BRI HIRILEEH 400 nm fHECHEETD - &
EHELTV2, COEMLD, 74 MVidy By XX PAD382m DT B L WV E—7



Eief - Fl—B - EAAT  EBRFEISBUIRMEE (165 73

3, Whya NPy YT iy va ) TH
BEEIZDND, CREVAHIN ST 0¥~
N FEy v, 3.24eV ThH B,

77K it 5 2R b v% Fig. 5 1R, as
grown ¥EFED AR b, 384nm OTH L
E—7&453mm -7 &35 7 a— FigaAx
7 P iR HRIREN TV %, 384dnm DE~ 7,
2Kic$si3 % 382nmm O~ 7 LEL ‘v M

LilnS:
No.7810
2K

INTENSITY{ARB. UNITS)

v VL Iy va Thh, | |

| |
370 380

]
390

Kic 433nm D&~ 70 origin {21 ‘{%i WAVELENGTH(nm)
Do Fig. 4 The phtoluminescence spectra for LilnS:
BrefEssh Tvb AgGaS; ® 7 4 b 4 at 2K

v AARY PR, LilnS, © 27 P AR EEDEY TR LTV, Xbhic, -Vt
YIS DRABERIT L oY FROBEFHEEOBENEN, HEHRFEEY L 96
SNChd, ThHoDZ el ), IVVEROBEFEELE TS LinS: OBFHi#EL, ®A
BHRATIOBRE TREXHT D AgGaS, OBWFHENOCHHETEI L ELDOND, AgGaS; D
T+ bMNWiZdo BV RAART FE, 461lnm DT B EWE—~7L680nm D7 o— Figa~ry
FinBECD, PW, YU B4, 680nm DFEBRND origin AEBEFOLILTHH &%
KBRINCEAL M L, 2T, LilnS, s HHMOFFLETLIZ, AgGaS, D/ 8v F¥ 4 o
TH2.6eV THHZ &mb, BERLELD LAY AgGaS, LYBEIZ ILFE —, +hbbily
BREEBEIRCERT 5 LB HENI I B,
VEDZ Ehb, BNFHEZCH00°C, 48 RIS LESO 27 b vt BT 5L,

as-grown $EfE I L T4583 nm DO — 73D RDH4H U, 480 nm fHECHF LV E— 7 18
bh T b, ZZT453nm O~ 7BEDBKAL, BB X » THERO FFEILAE C1i

PHOTON ENERGY(eV) PHOTOX ENERGYeY)

- 9
1 32 30 28 2.6 2.4 22 E b2 30 28 2;6 24 &2
¥ - .
2 1of Lilas.-7810 {1 219 Lilns--7813 T
[ 77K as-grown -8 77K as-grown
%}J) 1 color]essness) - (deep red color)
[ =
=i =
S > osf @ 05 ]
ok 4
32 B
= El x20 annealing &
8!— (in Sulfur) Z
= ! L 1 1 1 ! 1
SEE 400 450 500 550 d 0 400 450 500 550
WAVELENGTH( nm) WAVELENGHTH(nm)
Fig.5 Photoluminescence spectra at 77K of col-o  Fig. 6 Photoluminescence spctru of the deep red
rlessness as-grown crystals and the annealed color as-grown crystals

in sulfur atomosphere. The annealing make
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