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Application of Acoustic-Optic Programmable Dispersive Filter
in 10 Hz Femtosecond Regenerative Amplifier System
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(Key Laboratory of Optical and Magnetic Resonance Spectroscopy, Ministry of Education , Department of Physics,
East China Normal University, Shanghai 200062)

Abstract: The spectrum width is expanded from 38 nm to 66 nm, and the output laser pulse is consequently
squeezed from 35 fs to 20 fs in the 10 Hz femtosecond regenerative amplifier, with an acoustic-optic programmable
dispersive filter CAOPDF) for dispersion pre-compensation and spectrum shaping of the input seed pulses. The
experimental results show that the AOPDF can make spectrum shaping and dispersion compensation in a large range
simultaneously and independently, depress effectively the spectrum gain narrowing in the chirped pulse amplification
and compensate the residual dispersion in the Ti:sapphire laser system. The result paves the way for the development

for 20 fs, 10 TW Ti:sapphire laser.
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Fig. 1 Principle of acousto-optic interaction
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dispersive filter (AOPDF)
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Fig. 3 Experimental setup of the Ti:sapphire laser system
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Fig. 4 Spectrum of seed and output pulse before
application of AOPDF
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Fig.5 Temporal pulse profiles of compressed pulse

before application of AOPDF
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in regenerative amplifier
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Fig. 7 Curve of spectral modulation

B AR T RR G AR ORI AR P A TE Y3 4
AR, BRAF T B R B ORI A 9, B B A O
AT IR 4R 3RS AR B BKTE

£ -~ Input seed pulse

1.0+ (FWHM=100 nm)
’ == Quiput pulse
’;. 08+ (FWHM=66 nm)
<
<06t
2
204r

g
=021
0.0 VR . : . :
720 740 760 780 800 820

Wavelength 4 /nm

st 1 n 0

840 860 880

B8 AT 4 AR 7R OL @ BB B A B 5 P T OLIE A
Gt ot

Fig. 8 Spectrum of seed and output pulse after
application of AOPDF
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