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Fig. 1. (a), (b) Combined laser electric field E(?) (dashed curve) and the corresponding negative vector potential — A(t) (solid curve)

for counter-rotating TCEP fields; (c), (d) photoelectron momentum distributions of Ar ionized by counter-rotating TCEP fields.

(a), (c) The relative phase is ¢ = 0.25x; (b), (d) The relative phase is ¢ = 0. Both ellipticities of the two pulses are 0.3.
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Fig. 2. (a) Time evolutions of the distances between the electron and the parent ion for different ionization times; (b) the z and y

components of counter-rotating TCEP fields; (c) the simulated interference pattern between the direct electrons ionized during A

and the direct electrons ionized during B with SFA; (d) the simulated interference pattern between the rescattering electrons and

the direct electrons ionized during A with SFA; (e) the simulated interference pattern between the rescattering electrons ionized

during A and the direct electrons ionized during B with SFA. Both ellipticities of the two pulses are 0.3. The relative phase is 0.25x.
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Fig. 3. (a) Time evolutions of the distances between the electron and the parent ion for different ionization times; (b) the z and y
components of counter-rotating TCEP fields; (c) the simulated interference pattern between the direct electrons ionized during C
and the direct electrons ionized during D with SFA; (d) the simulated interference pattern between the rescattering electrons and
the direct electrons ionized during C with SFA; (e) the simulated interference pattern between the rescattering electrons during C

and the direct electrons ionized during D with SFA. Both ellipticities of the two pulses are 0.3. The relative phase is 0.
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Fig. 4. Photoelectron momentum distributions of Ar ion-
ized by counter-rotating TCEP fields. The relative phase is
0. The ellipticities of the two pulses: (a) €1 = 0.3, e2 =
0.5; (b) e1 = 0.3, e2 =0.7; (c) e1 = 0.5, g2 =0.3; (d) e1 =
0.7, e2 = 0.3.
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Abstract

In this paper, photoelectron interference in tunneling ionization of atoms by counter-rotating two-color
elliptically polarized (TCEP) laser fields are investigated by numerically solving the two-dimensional time-
dependent Schrodinger equation (TDSE) and strong field approximation (SFA). When the ellipticities of the
two pulses are both 0.3, for a relative phase of 0.25m, the intracycle interference, fork-like holographic
interference and arc-like holographic interference in the photoelectron momentum distribution overlap with each
other. For a relative phase of 0, the arc-like holographic interference disappears and the intracycle interference
and fork-like holographic interference are fully separated into the — p, direction and the +p, direction.
Furthermore, the independent fork-like holographic interference can be enhanced or suppressed by changing the
ellipticities of the two pulses. This provides an efficient tool for controlling and separating the interference
structures in the photoelectron momentum distribution, which facilitates extracting the information about the

target structure and the photoelectron ultrafast dynamics in strong fields.

Keywords: tunneling ionization, two-color laser fields, relative phase, photoelectron holographic interference
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