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Vibrational state effect on frequency modulation of
harmonic emission from H,
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Abstract: High-order harmonic generation from H; with different vibrational states has been theoretical-

ly investigated. The results show that the red-shifts of the harmonics can be found in the lower vibra-

tional states. As the vibrational state increases, the red-shifts of the harmonics are decreased even disap-

peared. Through studying the time-frequency analyses of the harmonics and the contributions of the har-

monics from the two-H nuclei, the reason behind the frequency modulation of harmonics are given.
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Fig. 1 Harmonic spectra from Hj with different
vibrational states
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Fig. 2 Time-frequency analyses of the har-
monics from Hy with (a)v = 1; (b)
v=2; (0)v=3
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Fig. 3 (a) Harmonic spectra from two-H nu-
clei of Hf with v= 1. Time-frequency
analyses of the harmonics from (b)
left-H and (¢) right-H. T is the opti-
cal cycle of 400 nm pulse
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Fig. 4 (a)Harmonic spectra from two-H nuclei
of H,” with v= 3. Time-frequency analy-
ses of the harmonics from; (b) left-H
and; (c¢) rightH
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