
This research deals with the fundamental interaction between 
light and matter, namely the behavior of the electrons which are 
ejected, photoionized, from a gaseous sample of atoms when 
irradiated by soft x-rays. Soft x-rays have wavelengths shorter 
than visible light. In particular this research has investigated the 
intensity of the photoionized electrons from the rare gases     
krypton and xenon as a function of the direction in space in 
which the electrons are emitted. Our research has shown that the 
spin of the electrons can play an important role in the direction of 
their emission. This phenomenon would not normally be                
expected for subshell electrons, the particular class of electrons 
investigated in our study.                            . 
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Abstract
We investigate the case of resonance-induced deviations of the angular
distribution anisotropy parameter, β, from its nominal value of 2.0 for the
Kr 4s-subshell at the 3d → mp (m � 5) excitations and the Xe 5s-subshell
in the region of the 4d → mp (m � 6) excitations. We observe small but
unmistakable variations of β from 2.0 at these resonances. In the case of Kr
the largest deviation from 2.0 is a mere −0.030(6), β4s = 1.970(6), while
in Xe it is definitively larger at −0.080(6), β5s = 1.920(6). To understand
these results in more detail, we have carried out relativistic random phase and
relativistic multi-channel quantum defect calculations. Our theoretical results
clearly indicate deviations of β from 2.0 for these photolines in these resonance
regions, although the degree of variation is predicted to be larger than what is
observed.

(Some figures in this article are in colour only in the electronic version)

In the absence of relativistic effects, the angular distribution anisotropy parameter, β, of s-
subshell electrons in closed-shell atoms will be 2.0, independent of the energy of the ionizing
photons. This occurs because there is only one allowed outgoing partial wave, εp, and only one
possible LSJ term, 1P1, characterizing the final state of the photoelectron + photoion system.
Hence, there is only one photoionization amplitude which cancels out in the formulation of
β [1] leading to an energy-independent geometric value [2]. This is in contrast to the case
of s-subshell photoionization of open-shell atoms in which there are typically three different
LSJ terms which can characterize the final state of the system. Interference between the
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