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Photo-Hall effect
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Digital processing:

High input impedance, small capacitance !




Transient Photo-Hall: 1. Basic relationships:
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System of model equations for the change of the band (7) and
impurities (m) electron concentrations.



Normal state, thermal equillibrium.
Deep donor E,=E,+0.23¢eV
Deep acceptor E/i =E.—-0.545¢V, o,.=1.710"cm? o,,=9.010"cm>
Gap E.—E,=1.124¢V

I. Pintilie et al, Appl. Phys. Lett. 81, 165 (2002)

Other parameters are chosen: N, = 10°cm™

=10" cm?, o,,=10" cm™
Donor concentration is variated.
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Time dependencies of electron concentration and Hall mobility. At ¢ = 0 system is in
thermal equilibrium and is excited by a short laser pulse. Results in both panels are
shown for different donor concentrations as indicated in the legend.
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Time dependences of electron concentrations in the conduction band and in the donor
and acceptor levels. At ¢t = 0 the system 1s in thermal equillibrium. Concentrations are

shown for the case N | = 1015 cm?.



Metastable charged state:
donor and acceptor are 1onised by a short laser pulse.
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Time dependencies of electron concentration and Hall mobility. At ¢ = 0 system is
in a metastable charged state and is excited by a short laser pulse. Results in both
panels are shown for different donor concentrations as indicated in the legend.

1x10°



2.0x10" . . I . | ~
” electron concentrations [cm ~ ]

N,=10"cm” 1

— band electrons
— deep donor (E  =E +0.23eV)

- deep acceptor (E_=E _-0.54¢V)

1.0x10" [

0_%!10\» | . | . i | | - g

o 6 -6 -6
5.0x10 1.0x10 . 1.5%10 2.0x10
time [s]

Time dependences of electron concentrations in the conduction band and in the

donor and acceptor levels. At ¢t = 0 the system is in a metastable charged state.

Concentrations are shown for the case N, = 101 cm3.



Photo-Hall effect ||
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Model materials:

a) CdSe — point defects, point
defect associations and
clusters;

b) Ge(Cu) — multi-charge
defects and clusters;

c) GaAs — point defects, EL2
modification, percolation effects.
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Conclusions:

« Recognition of point and cluster defect charge change is
possible;
* More sensitive to a defect type than other methods!

 Why do not try?.



