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Abstract The non-sequential double ionization of magnesium atom in elliptically polarized strong laser field is
investigated with the classical ensemble method. The non-sequential double ionization occurs in elliptically polarized
strong laser field for magnesium atom, and the ionization rate decreases a little with the increase of ellipticity. Back
analysis of the non-sequential double ionization trajectories shows that the decrease of the number of returning
electrons results in the decrease of ionization rate. In addition, the distributions of the correlated two-electron
transverse momentum and counts of electron with different energies demonstrate the kinetic energy of ionized
electrons rises with the increase of ellipticity, so the second electron can be ionized easily with the recollision of the
returning electron, which can compensate the reduced ionization rate, and thus the ionization rate does not decrease
too much.
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Fig. 1 Correlated longitudinal momentum distributions of two electrons generated from non-sequential double

ionization of magnesium atom in strong laser field with different ellipticities. (a) e=0; (b) €=0.5; (¢) e=1
32 SW5WiE

TR 2 BB O S B ECS 1 A BE 2 ~ (o RUE I BEE OGS RO R S0,

it 2 b e g 5 A 2D EL W (R AT 3 T DR A & A Al R 110 P, T SR R R Y . AR A R A R T R Al
A U DUR B 28 G T B — A Al AR R O Y R A B 2 A H T R R T R R A T RE
ARG, DT 5 20 Mg Jit 775 40 B8] i 41 25 831 i 41 985016 3 v 24 A Al URF RUHS B 19 ME R IR A1

8000
L(a - C
12000+-(2) 12000t (b) - 0_(
é 10000 élOOOO é 6000k
£ 8000 g 8000 S 5000}
L] (] (]
3 6000f 3 6000f g 4000f
2 00 2 000 £ 3000r
E E £ 2000f
Z 2000} Z. 2000} 2 4 ol
O 1 1 0 1 1 0 1 1 1
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
Time /o.c. Time /o.c. Time /o.c.

B2 R [ 0 R L % A TR A0 Pl TR BN )28 AR 2R . () e=035(D) e=0.5:(c) e=1
Fig. 2 Recollision electron number versus time at different ellipticities. (a) e=0, (b) e=0.5; (c) e=1
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Fig. 3 Variations of energy and position of two electrons with time at different ellipticities. (a) e =0, energy;
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Fig. 4 Correlated transverse momentum distributions of two electrons at different ellipticities.
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