(optical properties)

(band theory of solids) (electrical

properties)

(interband transitions)

(theory of optical absorbtion)

(macroscopic) (ac)
[13]
d = —(1/1)d|/dx @.1)
| X
(monochromatic ligrt)

[14]
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E = £0exp { (kr -at)} 4.2
H = HOexp § (krr - a)} @3

E (electric field) ' IEJ

H (magnetic field) n 0

k ? (wave vector) E H

® (angular frequency)

t

? k ? (complex vector) k =k1+ ik2
K, k2 ? (rea part) (imaginary part)
@2 @3

(magnetic permeability) 1. =1

k*k = },0808C02 =" m @.4)
€
(complex dielectric constant)
N= +iK
ki1l = ncolc @4
k21 = Kcolc @45)

K ", (extinction coefficient)



(time - average energy flow)

_need .
~ 2 « EkE
k1 ki
42) (46)
S X
=7 IEO'E* e
@.7 e
d
@
A =2 k2 = xOC = 47N
A
(4.8)
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4.6)

CY))

49
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(direct
transition)
(allowed transition) (forbidden transition)
" (optical matrix element)
(first approximation)
| ' (simple parabolic band)
[13]
d@i=—(1 -Eg)® d9
a. (cm')) = m(hu - Eg )32 (4.10
A (ev.1zm’)
B (eV."~cmf])
Eg (ev)

1 (k)
(indirect transition)

(phonon)

(hJ-B+h33)2 (hU-Eg-h©Qq)2
Of; =C 4.11)
& (nffiq/kT)- 1 1-€XP ¢ ooy kT)

hoq

C (ev.2cm)
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[14]
2 43
01 , |
|
J (Reflection coefficient, R)

(Transmission 1T )
Ir (rvi)2+ K2
‘0 (n+1)2+K2

T

b2 sad

T= = - (4.14)
o 142-2ad

0 1’ Re2ad 1

(4.14)

N = (1-R)2e'ad (4.15)

&

lo

43



2

(R- 0.25 leV.)

(1-R)

d=- ( = . (4.16)

(4.16)

(background absorbtion coefficient, CX0)
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