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High efficiency broadband second harmonic laser theory

and implementation method
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Abstract: By using two type-I cascaded crystals, the second harmonic characteristics of temporal phase
modulated broadband laser was demonstrated. The relation between second harmonic generation (SHG)
efficiency and incident fundamental light power density was presented, and the highest efficiency of
adjacent 70% was achieved when the fundamental laser power density was 1.6 GW/cm? which was in
agreement with the theoretical simulation. The experimental results show that the SHG spectrum
bandwidths of high power density and low power density are about half of the incident fundamental
lights, which is in excellent agreement with the calculated results and doesn’t result in the spectrum
narrowing effect. The experimental results are significant for the high efficient broadband SHG and
operations on target in inertial confinement fusion (ICF) with high intensity broadband SHG.
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Fig.7 Spectrums of the input fundamental lights (11 shots)
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Fig.8 Experimental results of generated SHG spectral distribution
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