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Abstract

Plate-type B -FeSiz single crystals were grown using FeSi;, Fe, and Si as starting materials by the
chemical transport reaction method. The A -FeSi; single crystal was an orthorhombic structure. The
direct optical energy gap was found to be 0.87eV at 300K. Hall effect shows a n-type conductivity in
the B-FeSi; single crystal. The electrical resistivity values was 1.6082cm and electron mobility was

3%10'em?/V - sec at room temperature.

Key Words :
optical energy gap

1. 38

e s 74 gEd £8= B-FeSi; 3YES
Seekbeck AlF7F Z7] ) i1& gALAZ A}
£317] 4% AF7 g o] Foix o, B-FeSi: 3
FEL A7|AYe] IC 229 AgrAte s
Si 7199 reactive deposition epitaxy, MBE, ©] 2
A 9 Laser $% T %Y& A& B-FeSi
uhakg AGA A B EAd dig At g
3 ojFo] HuH1) B-FeSi: H}HEL gfxoz
SrA R, F54, ¥ Aol FHEY] d i AH
Mo FAVEAZA FAY diel H1 g
[2). B-FeSi» 24L& AH4A Al{orthorthombic) T2
2 HFPHlg oA 7ol 087eVI[3E FutolHi g
HA F&EY 99U 15 pmT P EEHA 15 pme
BE B%3e LD 42 AB2M HYsd na g
9] B-FeSiz LD £x} Alz}e] it dF7tiy Hiu

* o Ao s M)
(FF F9A M F 2T,
Fax @ 062-233-1135
E-mail : nokim@mail.chosun-c.ac.kr)
= AW Hd7)Fe
20019 69 229 H+4e, 20019 79 5Y 1xA4AIEE
20013 79 20¥ 24 AL g

618

B -FeSiz, single crystal, chemical transport reaction, orthorhombic, hail effect, conductivity,

ATH4) B -FeSiz BHEEL LD 42 Fo #AiA
of §837] d8M= A-FeSi; 2R 433 25
H A71H B4 9ol @5Hgog f-FeSi; 2
A AZ d¥ dF7t 3444y (chemical
transport reaction)& AMg3dte AFHACHE] 18
U oaexe] @dA AFe wEEHA £i3n 9o
welA B =M Ao f-FeSi; @83 A
X717 f@ 7ix 979 SuUE, ggg 2Add
A CTR Wy ez B-FeSi; ¢dAL 4% Ao
9, 43¢ B-FeSi; ¢dA9 AAFR, FEF 2
ga A7 B4 Hall A% &E&HL 749
4=

2. 4 9

B-FeSi; B2A L B -FeSix99.9%)¢t Fe (99.99%)
2 Si(99.9999%)8 A9¥ Y& el ¥z 2x10°
torre] AFAN BYste] A H4FE JYEL Vs
Ao, Iodine(99.999%)& F&uiAZ ALgst] 3}
degyor A% AR B-FeSi: ©2A AFA
AR R] HYg WHE ARl dxIFsine
B, AE FERe 2§ 1050 CE 39 2AA



AR9 2x& 80 TC7F HA s 1043 FABS
2ARE AU old, F4uA<Ad lodineF&
Smg/cc® AHEEHAT. AFE ©EdA9 Avie 347
x868x018mm’ Y= ¥¥ F-FeSi, BAYE <
€ # dded, 4% ¢dHe A7H=8E Hall
ZRo2HH n-YY & Iy

AZd Jd2AAY FAFTRY HAAASE X-ray
diffractometer(Rigaku, Gigerflex)& A}g3td &t
X-A gdges de X-M gHEHgaRy 73
k. B-FeSi; ©@AY FHFFE= UV-VIS-IR
spectrophotometer(Hitachi, U-3501)& A}-&3to &
AaHen, 384 oA AL band edge FHY
NxFraez Ry Pibste 72T B-FeSi; ©
ZAel Hall &3+ HLS5500PC Hall A& £3X7)
(Bio-Rad)& A}&3t9 &A%t Hall SR HE
Carrier ¥=& @4ged9, ANHEYg A9
Carrier®] =2 %8 Hall o858 g4t o
H 2HL2EE 78K~300K 2= oA A& ir).

3. dEgx ¢ u@
Azd ddAHe FE Fi7] o Agd
B-FeSi; 924 FZolH F§ X-ray 34 FH&
a9, 13 2.

p-FeSi, SINGLE CRYSTAL POWDER

ORTHORHOMBIC STRUCTURE
. a=9.8545A
S b=7.7935A
& c=7.8071A

INTENSITY (Arb. Units)

38 1. B-FeSi; ©Z2A £%¢9 X-4 FFH.

Fig. 1. X-ray diffraction patterns of B8 -FeSi;
single crystal powder.
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Fig. 2. Optical absorption spectrum of B -FeSi;
single crystal at room temperature.
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Fig. 3. Plots of (@ - hv)® vs. the incident photon
energy hy in B-FeSi; single crystal at
room temperature.
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Fig. 4. Temperature dependence of electrical
resistivity ‘of A -FeSiz single crystal.
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Fig. 5 Temperature dependence of carrier
concentration of 8 -FeSi; single crystal.
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6. Temperature dependence of electron
mobility of B -FeSiz single crystal.
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