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Fig. 1. High-order harmonic generated from an atom irradi-

ated by the driving lasers with wavelengths of 1000 nm
(black dotted line) and 5000 nm (red solid line).
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Fig. 2. When the Keldysh parameter is 0.3, the variation of
the high-order harmonic radiation intensity with the driv-

ing laser wavelength in the 1000-5000 nm range.
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Fig. 3. Temporal behavior of high-order harmonic gene-
rated by the atom irradiated by the driving laser with a
wavelength of 1000 nm, the black and purple line represent

the energy calculated by the simple man model.
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Fig. 4. (a) Temporal behavior of high-order harmonic gene-
rated by the irradiated by the driving laser with a
wavelength of 5000 nm; (b) variation of electron probabi-

lity density with time.
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SPECIAL TOPIC—Attosecond physics

Influence of driving-laser wavelength on emission
of high-order harmonic wave generated by
atoms irradiated by ultrashort laser pulse’

Zhang Di-Yu?  Lan Wen-DiV?  Li Xue-Feng"?  Zhang Su-Su?
Guo Fu-Ming"?  Yang Yu-Jun D1
1) (Institute of Atomic and Molecular Physics, Jilin University, Changchun 130012, China)
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Abstract

With the numerical solution of the time-dependent Schrodinger equation, we theoretically investigate the
high-order harmonic emissions generated by the atoms irradiated by the ultrashort lasers with different
wavelengths but the same pondermotive energy. As the driving-laser wavelength increases, the intensity of the
high-harmonic emission decreases. Comparing with the harmonic spectra of atoms driven by a 1000-nm-
wavelength laser pulse, a new peak structure appears in the spectra of atoms driven by a 5000-nm-wavelength
laser wavelength. It is shown by the time-frequency analysis of the harmonic emission, the time-dependent
evolution of the electron density, and the time-dependent population analysis of the eigenstate, that the
physical mechanism behind the new peak appearing in the harmonic spectra is the interference between the
harmonic emission generated by the electrons ionized out of the excited atoms returning to the parent ions and

the harmonic emissions resulting from the ground state ionization.
Keywords: higher harmonic generation, mid-infrared laser, attosecond pulse
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