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8. Optical properties for semiconductor
Ao gall Andi ) gall 4 jadll al gad)

1)Fundamental absorption process
Laalu) pabaia¥) Lales (1

Transition of electron from valence band to conduction band, have two
conditions i) energy conserve. ii) Momentum conserves. Dependent on

momentum conserve divided fundamental absorption process into:
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(a) Direct fundamental absorption process

The direct fundamental absorption process can be divided into: (1) allow direct
fundamental absorption process and (2) forbidden direct fundamental absorption

process.

The difference between them the wave function for electron in conduction band
the same as in the valance band for allow direct fundamental absorption
process, but the wave function for electron in conduction band different from
the wave function in the valence band for forbidden direct fundamental

absorption process.
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The absorption coefficient can be given by the relation:
AU AL any o)) (S (abiaia) Jalas )
1/2 - -
o, = A( ho— Eg) Allow direct fundamental absorption process
hv= Lild/ o7 eall 44l
When Av > E o
a, =0 if huo<E,

a; =B(hv- ES )m Forbidden direct fundamental absorption process In
this process generation electron — hole couple lead to change the conductivity.
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(b) Indirect fundamental absorption process.

) e oY) albaia¥l dlee ()
In this transition the momentum is none conserved so that addition phonon.
b5l Adlia) oy Cumy a3 5 e Jalaald) 5 Y ¢ JEEY) s
a; = a, + ag

a; = a, 058l Emission phonon
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a=a, OPHpabaidl Absorption phonon

2) Absorption by impurities
i) g ddad) gy Laliaial 2)
This process takes place when the incident wavelength has energy less than
energy gap for semiconductor, with condition as below
oot 48U 5 gad (e J81 Adla el Jald) s sall Jshall () 55 Lanic dglanll 238 Chaad
1) hv>Ey

2) Deionization of impurities ) sl (.

8.1 Photoconductivity 4 guall Alua g3

The phenomenon of photoconductivity occurs when an incident light beam
Impinges upon a semiconductor and causes an increase in its electrical
conductivity. This is due to the excitation of electrons across the energy gap,
which leads in turn to an increase in the number of free carriers-both electrons
and holes-and hence to an increase in conductivity. Excitation can occur only

hw > Eg.
(o i § O gall oLy Ll ¢ gucall 4 ja padaiai Ladie 43 guall dilia gall 5l Cuaas
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how > E, Levic Lasd 3 )3y sy ol

photoconductivity is very important, as it is this mechanism which underlies

infrared solid-state detectors.
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Before the light beam is tuned on, the conductivity is given by
ol S () 5 Al il (8 Jm gall 4 e 6 gual) s o Lo s U6
0o = e(Mote + Dolin)
Where n, and p, are the concentrations at equilibrium, and o, is the conductivity

in the dark 2l

When the light is incident, as shown in figure 6, the concentrations of the free
carriers increase by the amounts An and Ap, and the current increases suddenly.
Since electrons and holes are always created in pairs, therefore, An = Ap . the

conductivity is now
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Figure 6 the basic experimental setup for photoconductivity.
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