L5 Z K EF R

J. Infrared Millim. Waves

FBHEHIM
2004 4£ 8 A

Vol. 23, No.4
August 2004

RS 1001 -9014(2004) 04 - 0271 - 05

CdTe 71 HgTe REH LS F —EREITE
Aik, KHR, Bk, Rk, AEE, B 2

(PEBRERE LESOARMERT AR EXESLEE, L 200083)

WE AR TH R 2 oy FLAPW 57 3%t 7 CdTe #o HglTe oS24 &5t fo & o B 51 ot 36 AR B 48 % kit
THRAFHHAEBER A THEAT R, ERERBATEANPHSHEEER. AXAE N A RIS ERE
REGREGRFEMFAERLNFM, o3 7 X T LSDA fo GCA HH i B & R.

X # AFLAPW g H 44 R B REM R &

RESHT:0471.5;0481.1  XRRERIREE:A

FIRST PRINCIPLES CALCULATION OF THE BAND
STRUCTURE OF CdTe AND HgTe

SUN Li-Zhong, CHEN Xiao-Shuang, GUO Xu-Guang,
ZHOU Xijao-Hao, LU Wei
(National Laboratory for Infrared Physics, Shanghai Institute of Technical Physics, Chinese

Academy of Sicences, Shanghai 200083, China)

SUN Yan-Lin

Abstract: The electronic band structures of CdTe and HgTe were calculated with FLAPW method based on first Principles
density functional theory. The Brent method was introduced to optimize the lattice constant. In comparison with convention-

al methods the Brent method can give more accurate and faster result. The result of band structure and density of state pres-

ented here well agree with experiment, moreover the results based on LSDA and GGA are compared and discussed.
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Fig.1 The distnbution of the lattice constant in the tradi-
tional optimized method and the total energy as a function of
the constant
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Fig.2 The distribution of the lattice constant and the total
energy as a function of the constant in Brent method
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Table 1 The optimized lattice parameters and the errors
based on LSDA and GGA separately

a(A) a(A) error( % ) error( % )

[SDA GGA LSDA GGA
HgTe 6.4845 6.5991 0.37 2.15
CdTe 6.4308 6. 5953 -0.71 1.89
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Fig. 3 Energy band and density of state of CdTe based on
the GGA calculation
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Fig. 5 Energy band and density of state of HgTe based on
the GGA calculation
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