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Characteristic Study of Third Harmonic Generation Induced by
Two-Color-Field Femtosecond Laser in Air as a Function of
Temporal Delay
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Institute of Modern Optics, Nankai University, Tianjin 300071, China)

Abstract This paper theoretically studies the spectral characteristics of the third harmonic generated (THG) in air
by focusing a two-color-field laser, which is synthesized by a femtosecond laser pulse (w,) and its second harmonic
(2wo). It is found that the third harmonic intensity varies as a function of the temporal delay between the
fundamental and the second harmonic wave, showing a pronounced periodic modulation. This observation is explained
by the interference taking place between two third harmonic sources. One is induced by the direct third harmonic
generation of the fundamental wave, while the other is given rise by the four-wave mixing (FWM) of the
fundamental and the second harmonic waves. In addition, the third harmonic spectra are investigated when the chirp
and the self-phase modulation (SPM) of the fundamental pulse and the second harmonic are taken into account. Our
results can provide some key informations for the coherent control of the third harmonic generation induced by two-
color-field femtosecond laser in air.
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Fig. 1 Intensity distributions of the third harmonic as a function of the temporal delay between the fundamental

pulse and its second harmonic
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Fig. 2 Modulation distributions of the third harmonic

intensity as a function of the temporal delay
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