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Influence of Intensity Ratio of Two-Beam Pulses on Atomic Ionization and

High Harmonic Generation in Non-Symmetric Polarization Control Scheme
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Abstract The polarization control scheme is generally used for generating attosecond pulse, in which the high
harmonic emission only occurs within a half optical period of polarization gating and thus the obtained harmonic
spectrum is continuous in the whole plateau and at the cutoff position. Based on the Ammosov-Delone-Krainov
tunneling ionization theory and the strong field approximation method, the effect of the intensity ratio of two-beam
counter-rotating circularly polarized pulses in the polarization control scheme on atomic ionization probability and
harmonic emission power spectra is investigated by numerical simulation. It is found that if the intensity ratio of
two-beam pulses is properly controlled, the effective atomic ionization can take place in the first quarter of an optical
period of polarization gating, which is beneficial to obtain an optimal high harmonic spectrum. Moreover, one can
optimize the cutoff position and conversion efficiency of harmonic spectra according to the needs, provided the

intensity ratio is always less than 1.
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(a)-(c) Within the whole pulse; (d)-(f) within polarization gate
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(a)-(c) Within the whole pulse; (d)-(f) within polarization gate
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Table 1 Atomic pre-ionization, primary ionization and harmonic order at cutoff position of high harmonic spectrum

as functions of intensity ratio of two-beam pulses

Polarization angle / )
Strength ratio

Atomic pre-ionization probability /  Primary ionization probability / Harmonic order at

) % % cutoff position
10 0.07 0.1 1.1 303
15 0.18 0.2 1.8 268
20 0.33 0.4 2.4 246
25 0.48 0.8 3.1 229
30 0.65 1.5 3.7 216
35 0.79 2.6 4.4 205
40 0.92 4.4 5.1 195
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Fig. 6 (a) High harmonic spectra at different polarization angles; (b) time-domain plots of isolated attosecond pulses
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Fig. 7 Electric field of driving pulse within polarization gate
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