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Fig.1 Wave-vector mismatching vs. the wavelength of

the fundamental field and the internal detuned angle
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Fig. 2 Pulse shapes of the input fundamental field
and the output SH field
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Fig. 5 Variation of the SH conversion efficiency with the

angular dispersion of the grating
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Fig. 6 Focal spots of the second harmonic field
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Analysis of Second Harmonic Generation and Focusing Property of Broadband
Laser with Grating Angular Spectral Dispersion
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Abstract: The theory of the second harmonic generation of the linearly chirped broadband laser with the
bandwidth of about 22nm and central wavelength of 1053nm by using grating angular spectral dispersion
was analyzed. The influence of the angular dispersion of the grating as well as the phase disturbance of the
fundamental field caused by the grating on the conversion efficiency and the focusing property of the second
harmonic (SH) field was discussed in detail. The results show that the conversion efficiency, the pulse
width and the bandwidth of the SH field increase significantly by using grating angular spectral dispersion
and the conversion efficiency of about 80% can be obtained for the input fundamental field with the
bandwidth of 0 ~ 22 nm. The conversion efficiency of above 70% can also be obtained for the input
fundamental field with the bandwidth of 22 nm and the angular dispersion of 30~80 prad/nm. Moreover,
for the input fundamental field with phase perturbation, the bandwidth of the SH field has slight effect on
the central spot of the focused SH field, whereas it can smooth the side lobs of the focal spot. The smooth
effect on the side lobes of the focal spot is more obvious for the second harmonic generation of broadband
laser with grating angular spectral dispersion.

Key words: Broadband second harmonic generation; Grating angular spectral dispersion; Frequency chirp;
Phase perturbation; Focusing property
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