F2EHIY
2003 # 6 H

45 5 2 K W ¥ R

J. Infrared Millim. Waves

Vol. 22, No.3
June ,2003

X B I FP-LMTO 3+ & SnTe

iR E B R R

LHIRIR I

FRE KER B I

(PEB¥EEHERYERRN, LM EXELLTE, EF,200083)

WE RETH - EFEHSY &M% Muffin-Tin #,3 4 & (FP-LMTO) ¥ it B 7 SnTe 1 % 6k, 8 H T R 2 P
B REE R LA, RS TRARRBRXRE AT LR PH.

X@W| FP-LMTO, X i X B %, # # £ t,SnTe.
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LATTICE PARAMETER AND BAND STRUCTURE
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Abstract The total energy and the electronic band structure of SnTe were calculated with the FP-LMTO method based on

first principles. The lattice constant and band structure were deduced from the lowest energy point of total energy. The

effects of different exchange-correlation potentials on both total energy and electronic band structure are discussed.
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Fig. 1 Dependence of the total energy on the lattice pa-

rameter of SnTe without V_
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Fig.2 Dependence of the total energy on the lattice pa-
rameter of SnTe for KSG V_ and KSG + GGA V
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Talbe 1 The effect of different V,_ on lattice parameter

Vee E, (Ry) Lattice parameter(nm) Error(% )

No V.. 0.0 0.614 -3.00
KSG -641. 8 0. 643 1.58
KSG + GGA91 -674.7 0. 695 9.79
KSG + GGA96 -671.8 0. 695 9.79

PW91 -660.9 0.631 -0.32
PW91 + GGA91  -686.9 0.648 2.37
PW91 + GGA96  -683.1 0.647 2.21
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Fig.4 Energy band and state density of SnTe without V_
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Table 2  Effect of GGA correction on energy bandgap
(V, :PW91)
Vie E (eV) Error( % )
No V,, 0. 00 FEHLHESR
KSG 0.076 -70.77
KSG + GGA91 0.614 136.1
KSG + GGA%6 0.619 138.1
PW91 0.200 -~23,08
PW91 + GGA91 0.116 ~55.38
PW91 + GGA96 0. 101 -61.15
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