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Analysis of intrinsic atomic phase in process of extreme
ultraviolet attosecond pulse generation
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( State Key Laboratory of Transient Optics and Photonics Xi’ an Institute of Optics and Precision Mechanics Chinese Academy

of Sciences Xi’an 710119 China)

Abstract: In order to analyze the phase matching of extreme uliraviolet high harmonics in the process of attosecond pulses
generation the analytic expressions were achieved based on the three-step analysis model for optical field ionization high—
harmonic generation( HHG)  and the harmonic spectral phase in the process of attosecond pulse generation was analyzed. Tt was
found that except the highest order harmonic ectral phase contribution of each harmonic consists of two sources of long
trajectory electrons and short ones and that unlike the generated harmonics by the former the spectral phase of those harmonics
from the latter has regular phase relation among each other. The final conclusion is drawn that suppressing the long trajectory
electrons can reduce the pulse width of attosecond pulses which is of great significance to the issue of high harmonic phase
matching in generation of attosecond pulses.
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Fig. 1 Effect of linearly polarized laser on atomic potential energy distribution e m ° ( 1)
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Fig. 3 Electron return time during the process of HHG
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Fig. 5 Electron return energy during the process of HHG
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Fig. 6 Electron flight time during the process of HHG
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