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Effect of the symmetry of spatial wave function on the electron correlation
in the two — photon double ionization process of helium

LI Fei, WEI Zhi-Yi, WANG Bing-Bing
(Key Laboratory of Optical Physics, Institute of Physics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Two — photon double ionization ( TPDI) process of helium is investigated by solving the time — de-
pendent Schrédinger equation, where the initial state is chosen as the singlet state 1s2s 'S that is symmetric
space wave function and as the triplet state 1s2s S that is asymmetric space wave function separately. The results
show that the energy distribution of two ionized electrons changes from one single hump into double humps as the
laser pulse duration increases for the TPDI process with the initial state being the singlet state 1s2s 'S, where
single hump and double humps means separately two ionized electrons mainly carry equal energy and unequal en-
ergy. However, the energy distribution of two ionized electrons keeps the double humps as the laser pulse dura-
tion increases for the TPDI process with initial state being the triplet sate 1s2s °S. The results indicate that two e-
lectrons could not finally obtain mainly equal kinetic energy through the eletron correlation in the TPDI process
with the initial state being the triplet state 1s2s *S under the action of the ultrashort laser pulse, where the over-
lap between the density distributions of the two electrons is smaller for the triplet state.
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Table 1

Comparison of energy and Coulomb interaction energy

for the singlet state and the triplet state of helium atom

State Energy (a.u. ) Coulomb interaction energy (a. u. )

125 'S -2.146 0.250

1s2s 3S -2.175 0. 268
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Fig. 1 Energy distribution of two ionized electrons.

The initial state is 1s2s 'S for the process of
two — photon double ionization. The laser
pulse has a Gaussian envelope with the peak
intensity 1 x 10"*W/em’ and carrier frequency
of 2.1 a. u.. The pulse duration (FWHM) is
50 as, 60 as, 70 as, and 80 as, respectively.

The color bars are in units of 10 ™%,
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Fig. 2 Energy distribution of two ionized electrons. The
initial state is 1s2s S for the process of two —
photon double ionization. The laser pulse has a
Gaussian envelope with the peak intensity 1 x
10"W/cm® and carrier frequency of 2. 1 a. u. .
The pulse duration (FWHM) is 50 as, 60 as,
70 as, and 80 as,

are in units of 10~ 5.
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