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Table.  Diagonal elements of reciprocal effective mass 
tensors 92Ej/9ki

2 for subbands in valence-band top 
with/without spin-orbit (LS) coupling (in m0

!1, inverse of 
electron rest mass). 

Strain-free  No LS coupling With LS coupling

 kx, ky, kz kx, ky, kz 

Heavy-hole  3.5954 3.6365 
Light-hole  6.1159 5.5313 
Spin split-off 3.5954 4.2371 

[001] tensile No LS coupling With LS coupling

 kx, ky kz kx, ky kz z 

Highest 6.1345 3.5853 5.5448 3.6357 
2nd highest  3.5779 6.1377 3.6349 5.5464 
Spin split-off 3.5946 3.5853 4.2402 4.2410 

 

j
yx

V

xy

V
j

cm

i
jHj SO 33

4

5
66
7

8

9
9

9
9

B
9
9

9
9

:;/22;
22

2

4
ˆ !        (2d) 

tK�·�R�(2)LO²ðfM��RÚÛ9��¶:£)�Bj3Nå�R¬tO²\*ÚÛE

õ�ö`tmf¸D)¹º»×Øab)ÙOV���)_Eõ�ö`(µ¶ )(kSO

jE( gO^M�

�*5 køOpÆ®�)_ÀÁÂ^!PR�(2)Lg��K 

C ,:
; 9

9
/ rG

kk rrrG
i

jj edF )()()( ,

*

,

3 D
E

D          (3) 

teQRgSGµ`bEäTjU®OMV�R¬tO²\�ð®� 

Ê`�g�WuM0<)X�&
F
G&K*5�)_O3mfYPR�)_Ê`�ï¥*�)_âIã

Ý<)X�*Z[\ü<)X�j¿efC�¬t^Z�*�)_Ê`�ï¥ pjK )(kSO

jE( js]

m®�)_Eõ�ö`j¿ef*µ^��Eõ�ö`EFt¦¥ T O²ðfYÜ·�R�x,g p

�LMNZK_þú�[®\gÊ`�gijG&t�RtG << 1Z[\*�)_Eõ�ö`^`YL

MNtÅÆZ[RteQaÜgbOµ^��Eõ�ö`j(µ¶·cR¬tO²ðfÊ`�gi

^G&tUR.â��jæ«m®[3–5]�5�)_g¡¢b£âIãÝ<)X�&
F
mj*K*dgù�BT

J^ )(kSO

jE( js]m®�)_efge0j¿efÜg·�R�P®*Z[\üOdefK*h�

ifg�)_gZ[\ü^jm�*¯°±g[RUmOv��°6ÜkteQlmj¿e®�¬

g6\7eK6noe²QOÑp��R^*DEFGHhij!ÉR,OKÊ`�uM0g/j

tRgZ*Z[\ü^qrs·�R¬tjê+�Rt�_ZâIU6\7eZ[R[2]� 

AtJP²?êëC4 u}vK�vÛvig×Ø¶ÇµEõ�ö`j 40 Ry!544 eV0tmf��

 (bc)Zg&'øOPQR�)_ÀÁÂ(0(0)j���Rt*¯°±Umwx�OPQR��O

K 0.061 eV!xyO 0.044 eV0^M��®�P®*ÚÛEõ�ö`js]�Rz{gâIãÝ<

)X�gù�B3NTJj|æO��Ê`�¤¥^ 2.5 × 10
19

 cm
!3*¦¥^ 300 KOPQRDE

FGHhig��OK*H11 = 2.4 × 10
!11

 Pa
!1*H12 = !1.1 × 10

!11
 Pa

!1*H44 = 83.7 × 10
!11

 Pa
!1teQ

tJ^M��*¸D)¹º»×Øab)ÙgIJjsIR¬tZxyO[1]jÜYÞOæ«�R¬

t^}~OUð®�«�ZK*ÚÛ�g��tJOèéj�IRu}vVHgK�iá*k øO

3�R[jtRiO�Àg�)ab)Ùi!k

ø�tOÚÛ�g��^4T0j^P���À

Z[\*¬��j���R¬tO²ðf·�O

S�¥UDEFGHhig�y^Z�Rn�±

Z[R�P®*�òó(bc)Ö!(bc)%

&(`¶0OPefK*ñòóåO²R&'ø�

)_()g�Q�~�*¸D)¹º»×Øab

)Ù^DEFGHIJOÃt��èémUe¬

t^��·�R[4]���K���æ�R� 

[1] C. S. Smith, Phys. Rev. 94, 42 (1954). 

[2] K. Nakamura, Y. Isono, T. Toriyama, and S. Sugiyama, Phys. Rev. B 80, 045205 (2009). 

[3] K. Nakamura, Y. Isono, and T. Toriyama, Jpn. J. Appl. Phys. 47, 5132 (2008). 

[4] K. Nakamura, T. Toriyama, and S. Sugiyama, IEEJ Trans. Electr. Electron. Eng., submitted. 

[5] K. Nakamura, Y. Isono, T. Toriyama, and S. Sugiyama, Jpn. J. Appl. Phys. 48, 06FG09 (2009). 

 

 


