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Model of Transient Bleaching Effect of the Direct Bandgap
Semiconductor Induced by Femtosecond Laser
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Abstract On the basis of the development of the model of transient state spectral absorption coefficient and ultrafast
carrier dynamics, a theoretical model is established, which can describe the transient bleaching mechanism induced by
femtosecond laser. so as to investigate the characteristics of the transient bleaching of direct bandgap semiconductor.
The results indicate that femtosecond laser can not only induce the corresponding spectral bleaching but bleach the
spectrum ranging from the exciting wavelength to the semiconductor’s long wavelength cutoff as well, and the effect
becomes more obviously with the increase of laser wavelength and even results in negative absorption phenomena at

the bottom of band.
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Fig. 1 Sketch of the direct bandgap semiconductor’s transient bleaching induced by femtosecond laser
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Table 1 Material properties for GaAs

Parameter Value Parameter Value
Absorption coefficient at 620 nm q,/cm ' 42748 Electron energy relaxation time: z.,/s 1.2X107 %
Band-gap energy E,/eV 1.42 Hole energy relaxation time 7., /s 1.2X10 %
Electron effective mass m. 0. 067m, Electron lifetime 7, /s 1077
Hole effective mass my 0. 48m, Hole lifetime 7, /s 1077
Electron rest mass m,/kg 1.67X107% Temperature T /K 300
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Fig. 2 Transient spectral transmission of GaAs induced

by femtosecond laser
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Fig. 3 Transient spectral absorptance of GaAs induced

by femtosecond laser
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Fig. 4 Influence of femtosecond laser on the GaAs's

absorptance of the other spectrum
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Fig. 6 Transient spectral absorptance of GaAs induced

by femtosecond laser of 800 nm
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