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Fig. 1. Schematic diagram of the experimental setup.
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Fig. 2. (a) Energy spectrum of the photoelectron from Ne; (b) density plots of the momentum distribution of the photoelectron on

the y-z plane for events with transverse momentum |P;| < 0.1; (c) angular distribution of 2p electrons; (d) the f-asymmetric para-

meter for 2p photoionization as a function of the photon energy.
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Table 1.  Different electronic configurations and

binding energies of Xe atoms.

XetHL FHZ RMAEET  BEE/eV  BEIETS
. P3o 12.10 (1)
5p°
Py 13.40 (2)
5s5pS Si/e 23.30 (3)
5s25p* (*P)6p Dy 27.54
5s?5p* (°P)bd *Ds /o
5525p* (1D)5d 2Py 27.88 (4)
5525p* (1D)5d Dy/s 27.97
5s25p* (1S)6s 281/ 28.16
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Fig. 3. (a) Photoelectron energy spectrum for Xe with 38.8 eV
XUV photon; (b) photoelectron momentum distribution of
Xe on the y-z plane defined by the XUV polarization.
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Fig. 4. (a), (¢) Angular distribution of the 5p and 5s photoelectrons of Xe, respectively; (b), (d) S-asymmetric parameter of 5p and

5s electron varies with the photon energy, respectively.
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Fig. 5. (a) Typical routes to double ionization of Xe interacting with 38.8 ¢V XUV photon; (b) kinetic energy distribution of photo-

electrons from double ionization of Xe; (c¢) angular distributions of the photoelectrons energy in the range of 0-1.5 eV; (d) angular

distributions of the photoelectrons energy in the range of 5.5-7.0 eV.
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Abstract

The interaction of extreme ultraviolet (XUV) photon with matter is a meaningful way to understand the
electronic structure of microscopic particles. In this paper, the electron angular distributions of single ionization
and double ionization of Ne and Xe atoms interacting with XUV photons are investigated by utilizing a reaction
microscope. The [-asymmetric parameters of 2p electrons of Ne atom, and 5p, 5s electrons of Xe atom
combined with the reported experimental data are compared with those from different theoretical models. The
result shows that the electron correlation effect can be ignored in the ionization of 2p electron of Ne atom.
While the ionization of 5p electron of Xe atom is strongly influenced by the electron correlation effect, but not
by the relativistic effect. These two effects play an important role in ionizing the 5s shell of Xe atom. In
addition, this study finds that both direct double ionization and indirect double ionization exist simultaneously
during the ionization of Xe atom, and gives the photoelectron angular distributions and the [-asymmetric

parameters of the first step and the second step of indirect double ionization.

Keywords: photoelectron angular distribution, extreme ultraviolet photon, f-asymmetric parameter
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