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Optimization of harmonic spectra by combined chirp
waveform under fixed laser intensity

JING Xiaodan, LI Yi, FENG Ligiang
(College of Science, Liaoning University of Technology, Jinzhou 121001, China)

Abstract: To produce the harmonic spectra with high conversion efficiency and high photon energy, the effect of the multi-
color chirp waveform on the harmonic spectra was theoretically studied by solving the Schrodinger equation. The results show
that, under the fixed laser intensity, the harmonic cutoff energy can be effectively extended by the best 3-color chirp waveform.
The harmonic intensity can be enhanced by the best 4-color chirp waveform. Finally, the isolated attosecond pulses of 42as can

be obtained by superposition of the harmonic spectrum of the best 3-color and 4-color combined waveforms. The results are
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helpful for the generation of ultra-short attosecond pulses.
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Fig. 1 High order harmonic spectra of different waveforms
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Fig.3 Laser profiles and time-frequency analyses of harmonics for the cases

a,b—2-color chirped pulse ¢,d—3-color chirped pulse e ,f—4-color chirped pulse
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Fig.4 Generations of attosecond pulses for the cases

a—3-color chirped pulse b—4-color chirped pulse
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Fig.5 Laser profiles and time-frequency analyses of harmonic for the cases

a,b—1-color chirped pulse c¢,d—2-color chirped pulse
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