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F—HG, FRETRENERE 42K BETHE SIH 5, RBEFEE» DURER
A k= (Ba’n)? P FRTHREE m (n), KRBT AFERAE TTK TRt i SR 8
KR Ao=18.Tum, MHNEER H,o=0.09036V, k[ Sohmit %% Fr8AH 1L 8E &
Bo 580 o MXF, WHEBZREGAARH 2=0.1975, LR MBS 4.2K THIZW
FEER 0.0635eV, HAKAL) IHELR B,=0.064 55, AAKXNA0), HEIWERTH
R & Ky (m/mo) =0.00555, K FT43 4K (mo/mo)exn=0.0056+0.00025, F-H 43R5 5C
RERGFARIF, HEE b=Ban) LHIFHATHLFREHWERM (" (n)/mo) e Al
HEME G (r)/mo)en FITE 1, HELER S ERERN B

1 FEETFREN==0.197 A%k 42K HHSHEFAN
RE(E,=0.0635eV, my/m;=0.00555)
Table 1 The effective mass of electron at wave vector k= (8x?n)/? for x=0.1975,
T=4.2K(E,=0.0635eV, mj/m,=0.0065)

n{cm?) (m*/mg) ea1 (m*/mo) exp
2.32 x 101 0.00726 0.00702
3.10 x 1018 0.00756 0.00755
5.90 x 103 0.00847 0.00830
6.60 % 1015 0,00867 0.00910
8.00 x 1013 0.00898 0.00920
9.66 % 1015 0.00938 0.00966

*2 TREBET Hg: Cd.Te FRMNSHHEFERRABNKBENITHEE
Table 2 Experimental and calenlated values of the effective mass of electron at
wave vector k= (8x%n)/? for several samples at 77K ,1.3K, ete.

T (K) @ Eg (E)V) % (Cm .3) mg/mo (m*/’mﬂ) cal (7'2’*/m0> exp
0.135 —0.0154 1.7x1018 0.00136 0.0093 0.0104-0.0015
0.144 -0.0002 8.0x 1015 0.0000178 0.0071 0.0068-+0.0005
0,149 0.0083 6.7 %1015 0.000739 0.0068 0.0069+-0.0004

77 0.150 0.0099 2.3x101 | 0.000882 0.0102 0.0104:0.002
0,188 0.074 1.4x10%5 0.00637 G.0075 0.0076-+0,0005
0.183 0.082 8.5x10% 0.00706 (.0088 0.0085+0.0015

0.203 0.099 8.9x 101 0.00847 0.0091 .01040.003
1.3 0.144 —0.0315 2x1015 0.00877 0.0052 0.0055+0.0015
' 0.149 —0.0221 2 x1015 0.00195 0.00489 0.004840,0007
87 0,149 0,0121 8.3 x 101 0.0011. 0.00742 0.007340.0006
100 0.149 0.0174 1.0x101% | 0.0015 0.00755 0.0070+£0.0008
125 0.149 0.0273 1.5x 1016 0.00241 0.00900 0.0082:£0.0010

Wiley &35 BB AE B R 5B % TTK Al L3K WE TARAH, AR &'F
WEAEBR b= (8an) " L S HHTFEBAR, B o=0. 149 FRERRNBE THTT
R, WRERSFRE), (10), Q0 HFLERH LB TR 2, ARBAR, HAERE
EXRRREBREZ,



#3 BETFREHMHSTFRTHERRE

Table 83 The effective mass of electron for high concentration samples

(K) T Eg(eV) n(cm™3) (ma/mo) (m*/m0) em (m*/mg) exp

0 ;0.3 4,7%X10% 0.024 0.035 0.035

0 -0.3 1.18 x 1018 0.024 0.0417 0.043

0 -~0.3 2.82x 1018 0.024 0.0516 0.052

0.15 —(.,0192 4.0x1017 0.0017 0.026 0.024

0.15 —0.0192 1.6x1018 0.0017 0.0418 0.038

0.15 —0.0192 2.4x108 0.0017 0.0479 0.047

0 -0.115 5.1x 1017 0.00978 0.0292 0.029

0 —0.,115 1.2x1018 0.00978 0.0380 0.041

0 —0.115 5.8x1018 0.00978 0.00625 0.062

0.1 0.0281 6.2x1016 0.00247 6.0142 0.010

0.1 0.0281 2,7x 1017 0.00247 0.023 0.0322

300 0.1 0.0281 8.5 1017 0.00247 0.0337 0.033
0?1 0.0281 2,7x10%8 0.00247 0.0495 0.047

0.19 0.154 1l.1x1018 0.0129 0.037 0.034

0.20 0.168 3.35x 1018 0.0140 0.052 0.047

0.29 0.292 4.8 x 1017 0.0235 0.0346 0.036

0.31 0.319 1.0x1018 0.0254 0,040 0.037

Sosnowski 5020 5 B LTk BERR SR AT T VIR, AL 0800 VA2 VEL 22 Wi 3 00 5 1 Y

Gk R, RN T HERELHETERGR, Z 3 THRER S HASER, ZRRE
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EFFECTIVE MASS OF ELECTRONS IN CONDUCTION BAND
OF Hg:-.Cd: Te SEMICONDUCTORS

CHU JUNHAO
(Laboratory for Infrared Physics, Shanghai Institute of Technical Physics, Academia Sinica)

ABSTRAQT

A formula for ocalculating the effective mass of electrons at the boltom of
conduction band is derived as mg/me=0.05966 E,(H,+1)/(H,+0.667), by taking
Kane’s mede and the energy band parameters obtained from the best fit between
theoretical and experimental intrinsic absorplion curves for very thin samples of
Hg,_,0d.Te. Then the effective mass of electrons in conduction band ab the wave veclork
may be calculated by the expression (m"/my) = (mg/me)~/1-+8P*%*/3E;. The calculated
results agree well with the experimental ones.




