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Table 1 Crystal parameters of doped and undoped samples
T hi lel (° h e/ (°
Sample d(Fe—s) d(S—9 v/ D/ (g cm-?) etrahedral angle/ (°) Octahedra angle/ (°)
Fe—S—Fe | S——S—Fe S—Fe—S S—Fe—S
Doped sample 2.262(3) 2.155(4) 0. 15869 5.021 115.53(12) | 102.36(9) | 94.31(10) | 85.69(10)
Undoped sample 2.255(3) 2.195(4) 0. 15801 5.000 115.89(12) | 101.47(9) | 94.53(10) | 85.47(10)
3.3 ’
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, 5 05% ,
, , ( ),
(350 672nm , 4f ,
400nm) ,
05% 07%



FeS 705

o

J\/«
0% 0.7%

0.1

X
i

B /%
3
E

0

0,

=]

n

R
2
B

e,

20 40 60 80 20 40 60 80
¥ /nm

5 Nd
Fg. 5 Refractive spectra of various concentration
doped Nd

W
) 5
A N”Z,“” (N )
FeS
0. 5%.
Tauc a'*-w (o}
N ), a'? -0
) 1 502
1 38eV , 6
Ferrer (101 FeS
1% Cu 112
0. 90eV ,0. 5% Al 1 05eV ,10 % Al
1 55eV. )
0
1% 0. 12eV.
1% ,
4

FeS , (>

1.52
[ 0%
Lsop 1
1.48F
S
® 46t
% L
144
£ L
B 142
1.40
138
0 2 4 6 8 10
BB THE 1%
6 Nd

Fg.6 Optica energy gap as function of various con-
centration doped Nd

0 7%)

[3]

(<0 7%)

0. 5 %.

Konarad A ,Fries T,Gahn A ,et a. Chemica vapor synthess
and luminescence properties of nanocrystalline cubic Y203.J
Appl Phys,1999,86(6) :3129
lgarashi T ,lhara M, Kusunoki T ,et al. Relationship between
optical properties and crystallinity of nanometer Y203. Appl
Phys L ett ,2000,76(12) :1549
Thomas B ,HImer K,Muller M ,et a. Structural and photoe-
lectrical properties of FeS (pyrite) thin films grown by
MOCVD.J Cryst Growth,1997 ,170:808
Tu Hailing. Application and theory of semiconductor doped
rate earth. Chinese Rare Meta's,1996 ,20(1) :39 (in Chinese)
[
1996 ,20(1) :39]
Xu Wenlei ,Meng Liang,Liu Maosen. Influence on structure
and optical property of pyrite(FeSz) thinfilms by sulfur pres
sure. Chinese Journal of Semiconductors,1999,20(8) :1132(in
Chinese) [ , , . FeS
,1999,20(8) :1132]
Zhang Xiujuan ,Meng Liang ,Liu Yanhui. Effect of film thick-
ness on crystal growth and optical properties of FeS; thin
films. Chinese Journal of Semiconductors,2004 ,25(6) :657(in
Chinese) [ , , . FeS
,2004 ,25(6) :657]
Seehra S,Montano P A. Preparation and characterization of

thinfilmsof FeS.J Mater Sai ,1979 ,14(11) :2761



706 26

[8] Zan N M,Arof A K. Sructural and electrica properties of . ,1999 ,48(12) :2349]
poly (ethyleneoxide)-cadmium sulphate complexes. Materia's [10] Ferrer 1 J,Nevskaia D M ,De las Heras C,et a. About the
Science and Engineering B ,1998 ,52 :40 band gap nature of FeS; as determined from optical and pho-
[ 9] Li Danzhi. Setra transmisson and reflection of the doping toelectrochemical measurements. Solid State Commun ,1990,
semiconductor/ metal films systems. Acta Physca Ynica, 74(9) :913
1999 ,48(12) :2349(in Chinese) [ . /

Effect of Rare Earths( Nd) Doping on Sructural and
Optical Propertiesof Pyrite’

XuJdinbao, Zheng Yufeng, LiJin, Sun Yanfei , and Wu Rong

(Department of Physics, Xinjiang University, Urumgi 830046, China)

Abstract : FeS (pyrite) doped by rare earth (Nd) is prepared by annealing at high temperature in a sulfur atmosphere. The
structural and photoelectrical properties of samples are studied by X-ray diff raction patterns and optical absorption spectra. The
procedure used is the full profile refinement of X-ray diff raction patterns usng the Rietveld method. The experimenta results
show the change of unit cell volume of the sample dopping of rare earth ,which leads to the change of properties of the sample.

Key words: pyrite; rare earth; structure; property; Rietveld method
PACC: 8120; 6110M; 7360
Article ID : 0253-4177(2005) 04-0702-05

* Project supported by National Natural Science Foundation of China(No.50062002)
XuJinbao male,was bornin 1974. Heis engaged in research on semiconductor materials.
Zheng Yufeng male,was bornin 1944 professor. Heis engaged in research on semiconductor materia s. Email :zyf 402 @hot mail . com
Received 24 March 2004 ,revised manuscript received 7 July 2004 (C2005 Chinese Ingtitute of Electronics



