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When voltage (DC electric field) cB .
is applied, there’s asymmetric 2\
distribution of electrons in CB. s
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Diagonal term : population in VB and CB.
Equation of motion (time

dependent equation)
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Off-diagonal term : inter-band transition.



By solving these equation in terms of second order perturbation.
(* ‘Nonlinear Optics , Boyd (second edition) pp.144-165)
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FIG. 1. Band diagram of the states involved mn the SHG.
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Fundamental (1800nm)

SH - from DC current (900nm)

SH - from Bulk GaAs (900nm)
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Au electrode (1*2mm?)

n-type doped GaAs (0.5mm thickness,
carrier concentration: 1018/cm3)

Silicon Photodiode J = 10A/cm?



/ Voltage is modulated with 10Hz square wave for lock-in detection
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==) Transmitted SH intensity (interference) was enhanced between two
electrode.
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=) Current generated by w, 2w laser pulse is

sensitive to their relative phase.
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1) It was able to observe SHG from DC current.

2) Probing by ultrashort pulse, transient current could be
monitored within 0.1ps.

3)Transition current amplitude and its plasma frequency were
controlled by optical pumping



