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1 7

[:- fiv
2m + V(r)],  Qk(r) = E(k) $k(r) . . . . . ,*, , . . . .(2-l)

V(x) = V(x+na) da n r&d ~naeium  t&J

wn&~n~srtr;dums  (2-l) ~nu%~~w$~~~~aoa  (Bloch  Theorem) k‘1ti

AA

$,(r) = eiksr  Uk(r) . . . . . . . . . . . . (2-2)



1 8

( + cos (%a) zz cos ka . . . . . . . . . . . . (2-3)

5Rld % = (2nlE/ii2>4 . . . . . . . . . . ..(2-4)

E = ii2 B2 / 2m
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2 1

v = &nl

v =.g’ Tk  E ( k ) . . . . . . . . . . . . (2-S)



v =
1 aE
hZ ,.....,*a... (z-7)

v(-I;)  = - v(C) . . . . . . . . . . ..(2-8)

iqll  2 . 8
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2 4

s= i (- e) i ? (k) . . . . . . . . . . . . (Z-9)

p = hdi;
dt = -eE

dk F
dt  =< . . . . . . . . . . . . (Z-10)



2 5

T = 2fi / Fa = 27rh  / eEa



2 6

a =dv
dt

a = dv dk- -_
dkdr:  .

tmu& v wnaunw  ( 2 - 7 ) dkttas  x ainatinl5  ( 2 - 1 0 )  qz1AI

a = . . . . . . . . ..(2-11)

ma&~~t4unmuxwk4a  (effective mass) Tnuauni5

*
m = (1.  &-1

fi2 dk2
. * . . . . . . ..(2-12)



F = nIXa . . . . . . . . ..(2-13)



2 8

d& -dt = Fext

I; = < $, I -ilid j $, >



mdv=F + F
OFE ext L

i)~naa~r-rm  (2-13) Fext = m* dv/dt chb=nal130  Lfhd

dv Fextm El-oz= o *m

* F
extm = m

O Fext + FL

. . . . . . . . ..(2-14)

. . . . . . . . ..(2-15)

. . . . . . . . . . (2-16)



2 . 2 . 2  ‘iaa-

Jh  = -e C’
vk ve (k)

,
J = -+ ; ve  (k) + 1 - ’v ve $)I = 0

n3o

Jh  = ; ve(kl) . . . . . . . . . ..(Z-17)



dv

F 6t6Jh=;.-- =

mz(kl)

< (k) = - rnz (k) . . . . . . . . . . .(2-18)

. . . ...*.... (2-19)



3 2

Group
Effective mass, m/m0

Crystal Eo*  eV Electrons Holes

C 5.3
Si 1.1
Ge 0.7
asn 0.08
GAS 1.4
GaP 2.3
GaSb 0.7
hAS 0.4
InP 1.3
Mb 0.2
CdS 2.6
CdSe 1.7
CdTe 1.5
zns 3.6
ZnSe 2.7
ZnTe 2.3
PbS 0.4
PbSe 0.3
PbTe 0.3

In,  = 0.97, In,  = 0.19 0.5.0.16
m, = 1.6, m,  = 0.08 0.3,0.04

0.07 0.09
0.12 0.50
0.20 0.39
0.03 0.02
0.07 0.69
0.01 0.18
0.21 0.80
0.13 0.45
0.14 0.37
0.40 5.41
0.10 0.60
0.10 0.60
0.25 0.25
0.33 + 0 .34
0 .22 0.29
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EV  04

Eg+ 'f+f
2m

e

fi2k2
x
2%

. . . . . . . . . ..(2-20)

. . ..*...... (Z-21)



35

mm$d

E
e

= Eg+‘+

*“e

*
m = (-

d2E  -1
e $ 2  -p
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*
mh (2) = - rnz (i;)



3 7

3 . aatJga¶& < (k) = - III;  (k)


