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Fig. 1. Combined laser electric field E(¢) (dashed curves) and the corresponding negative vector potential A(?) (solid curves) for co-

rotating two-color circularly polarized laser fields at different frequency ratios of (a) 2, (b) 3, (¢) 4, (d) 5. The arrows indicate the

time evolution direction. The black dots mark a field maximum and its negative vector potential.
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Fig. 2. Dependence of the ratio of double ionization probab-

ility to single ionization probability on frequency ratio.
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Fig. 3. Electron momentum distributions in the field plane at different frequency ratios of (a) 2, (b) 3, (c) 4, (d) 5.
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Fig. 5. Sample recollision trajectories at different frequency ratios of (a) 2, (b) 3, (c) 4, (d) 5.
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Fig. 9. Electron momentum distributions in the field plane for RII ((a), (b)) and RESI ((c), (d)) mechanisms. Frequency ratios are 2
((a), (c)) and 3 ((b), (d)), respectively.
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Frequency-ratio-dependent ultrafast dynamics in
nonsequential double ionization by co-rotating
two-color circularly polarized laser fields®
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Abstract

Using a three-dimensional classical ensemble model, we investigate ultrafast dynamics in nonsequential
double-ionization (NSDI) of Ar atom by co-rotating two-color circularly polarized laser fields with the frequency
ratio varying between 2 and 5. Numerical results indicate that the NSDI probability gradually increases with
the frequency ratio between the two components increasing. The probability for the frequency ratio 5 is one
order of magnitude higher than for the frequency ratio 2. Back analysis of NSDI trajectories shows that
recollision occurs mainly via a short looping trajectory. With the frequency ratio increasing, the traveling time
of the free electron shortens. Furthermore, the relative contribution of recollision-induced excitation with
subsequent field ionization mechanism in NSDI gradually increases as the frequency ratio increases. It is

attributed to smaller recollision energy and larger recollision distance for larger frequency ratio.

Keywords: nonsequential double ionization, recollision, frequency ratio, two-color laser fields
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