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Fig. 1. Schematic giagram of photoelectrons emitted in IR+XUV two laser fields: (a) The XUV laser is a linearly polarized field,

while the polarization of the IR laser field changes; (b) The IR laser is a linearly polarized field, while the polarization of the XUV

laser field changes. Here, @f represents the emitted angle of photoelectron, A; and Az denote the potential vectors of the IR and

XUV laser fields, respectively.
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(a) m =mn2=0; (b) m =041, n2=0; (c) m =10, n2=0; (d) m =

0, m2=041; (e) 71 =0, m2=1.0; (f) m =n2= 1.0, LA IR FI XUV #OEFEN [, = I, = 1.0 x 102 W/cm?
Fig. 2. The angular-resolved ATI spectra for: (a) m1 =n2 = 0; (b) m1 = 0.41, n2 = 0; (¢) n1 = 1.0, n2=0; (d) 91 =0, n2 = 0.41;
(e) m =0, n2=1.0; (f) m = n2 = 1.0, where the intensities of IR and XUV lasers are I; = Iz = 1.0 x 1012 W /cm?
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Fig. 3. Dependence of the photoelectronic energies of the first [(a)-(d)] and second [(e)—(h)] plateaus on ellipticities 71 of IR laser
for [(a), (€)] @r= 0°, [(b), (f)] @r= 45°, [(c), (g)] wr= 60° [(d), (h)] ¢r= 90°, and n2 = 0, the intensities of IR and XUV lasers

are the same as fig.2. The solid and dash lines in (b) and (e) indicate the maximal and minimal energies of each plateau determined

by Eq.(14), respectively.
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wr=0°[(b), ()] wr=45° [(c), (g)] wr= 60° [(d), (h)] @r= 90°, n1 =0, L& IR fl XUV Ot E 5K 2 —3.

Fig. 4. Dependence of the photoelectronic energies of the first [(a)—(c)] and second [(d)—(f)] plateaus on ellipticities 72 of XUV laser
for[(a), (e)] wr= 0° [(b), ()] ¢r= 45° [(c), (g)] @r= 60° [(d), (h)] @r= 90°, and m = 0, the intensities of IR and XUV lasers

are the same as fig.2.
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Fig. 5. Dependences of photoelectronic energies on the intensities of IR [(a), (b)] and XUV [(c), (d)] lasers for ¢f= 0, where [(a),

()] m =041, n2=0, [(b), (d)] n1 =0, n2= 0. 41, (f) and (e) correspond to the first and sencond plateaus of (a) respectively,
and wa = 35wy . In (a) and (b), Tz = 1.0 x 102 W/cm?; in (c) and (d), I; = 1.0 x 102 W/cm?2. The solid and dash lines in (e),

(f) and (c) indicate the maximal and minimal energies of each plateau determined by Eq.(14), respectively.
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Fig. 6. Dependence of photoelectronic energies for ¢ =0 [(a), (b)] and ¢f= 45° [(c), (d)] on different frequencies ws , where [(a),
(¢)] m =0.41, n2 =0, and [(b), (d)] m =0, n2 = 0.41, the intensities of IR and XUV lasers are the same as fig.3. The solid

and dash lines in (a) and (c) indicate the maximal and minimal energies of each plateau determined by Eq.(14), respectively.
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Abstract

The ionization process of atoms in infrared (IR) and extreme ultraviolet (XUV) two-color laser field is one
of the hot topics in strong field physics. By using the frequency-domain theory based on the nonperturbative
quantum electrodynamics, we investigate the above-threshold ionization process of atoms subjected to
elliptically polarized IR+XUV two-color laser field. The results show that the photoelectron energy width of
each plateau can be controlled by the polarization n; of the IR laser. Specifically, for emission angles less than
45°, the photoelectron energy width decreases as the value ;1 increases, whereas for angles more than 45°, it
increases with the value of 7; increasing. Furthermore, when the XUV laser changes from a linearly polarized
field to a circularly polarized field, the ionization probability increases. Additionally, the energy width of
photoelectrons broadens with the intensity of the IR laser increasing, while the ionization probability increases
with the intensity of the XUV laser increasing, and the distance between the two plateaus increases with the
frequency of the XUV laser increasing. Meanwhile, the energy range of photoelectrons, as a function of emission
angle, laser polarization, intensity and frequency, is predicted by using the classical energy orbital formula
satisfied by electrons in the process of ionization. These predictions are in agreement with quantum numerical
results. This work provides theoretical support for the experimental study of the ionization process of atoms and

molecules in IR+XUV two-color laser fields.
Keywords: above-threshold, frequency-domain theory, photoelectronic energy spectrum, XUV laser
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