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Coulomb-corrected Strong-field Approximation Method with Uniformly
Sampled Time

ZHANG Tao, REN Hao, HAO Xiaolei’
(Institute of Theoretical Physics, Shanxi University, Taiyuan 030006, China)

Abstract: In this paper, the above-threshold ionization process of argon atoms is studied using the standard Coulomb-corrected
strong-field approximation (CCSFA), i.e. the CCSFA method with uniformly sampled points in momentum space, and the improved
CCSFA method with uniformly sampled time. The results show that the photoelectron momentum and energy spectra calculated by
the two sampling strategies are basically the same, but there is a quantitative difference between the calculated results in the high-en-
ergy part of the photoelectron spectrum due to the difference in the relative contributions of the multiple-return rescattering electrons
obtained by the two methods. The analysis shows that the standard CCSFA method samples uniformly in momentum space, but cor-
responds to inhomogeneity in the time domain, and its sampling number is extremely small at the peak of the laser field, leading to
an underestimation of the contribution of the ionized electrons near the peak of the field. Since the ionization time of the multiple-re-
turn rescattering electrons is concentrated near the peak of the laser field, their contribution is underestimated by the standard CCS-
FA method. The use of the time-uniform sampling method overcomes these shortcomings.
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Fig. 1 Single ionization momentum distributions of Ar atoms calculated by two methods
(a) The standard CCSFA method; (b) Time-uniform sampling CCSFA method
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Fig. 2 Single ionization energy spectra of Ar atoms calculated by two methods
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Fig. 3 Momentum distributions of trajectories with different number of returns calculated by the two methods
(a)—(d) The standard CCSFA method; (e)—(h) Time-uniform sampling CCSFA method; (a)(e) The direct ionization trajectory;
(b)(f) The first return trajectory; (c)(g) The second return trajectory; (d)(h) The third return trajectory
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Fig. 4 Energy spectra of trajectories with different number of returns calculated by the two methods

(a) The direct ionization trajectory; (b) The first return trajectory; (c) The second return trajectory; (d) The third return trajectory
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Fig. 5 The percentage of collision trajectories relative to direct ionization trajectories was calculated for different numbers of

returns using two methods
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