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The study of the effect of post-colhsmn 1nteract10n has been revxewed from the .
Jemment Recent developments on the study of 1 many L
~ electron correlatlons in post-coll ision mteractlon realized by Auger cascade afte1 the, o
;deep mner-shell photmonuatlon of atoms are lllustrated in detail. : o
‘ Expenmental data of post-colhsnon mteractlon in the Auger cascade after the Ar o
K-shell photmomzatlon by Hayaishi et al (J. Phys. B27 L115 (1994)) are analyzed :
theoretlcally using a newly proposed profile formula. The result of calculation agrees
quite well with expenments and therefore is successfull to explam the many electron .
effects of post-eolhslon interaction i 1n Auger cascade '
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Figure 1. The electron-energy distribution for the
autoionization peak for collisions of He" in He for four
different ion energies.
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Figure 2. A selection of spectra for collisions
between helium atoms and electrons in the energy
range from 56 to 61eV. The spectra were obtained
using the ‘constant energy-loss mode’ of operation.
Incident energies used were 30eV (upper) and 0.5eV
(lower) above threshold.
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Figure 3. A schematic drawing of the two-electronic
coordinates. The full line named L, illustrates a set of
equidistant points that satisfy r; =r,. The broad line
named L, illustrates a trace that is followed by the
center of the two-electronic wavepacket. The notation
P specifies the intersection point between these two
lines.
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Figure 4. The threshold photoelectron spectra

resolved according to the charge state q of the product
Ar ions, " 'P,(hy). Circles are experimental, and solid
lines are theoretical in terms of eq. (9)(see text). The
vertical lines denoted as K represent the K-shell
ionization threshold of Ar atoms.
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Table 1. Shifts and broadenings of the PCI profiles
of photoelectrons in Auger cascade after the K-shell
photoionization of  Ar atoms Experiment:
Experimental data by Hayaishi et al”. Theory: Present
calculation.

Product Shift (eV) ‘ Broadenihg (eV)
lon Experiment Theory Experlment Theory
Ar? 07| 03 13| 05
Ar® 1.3 1.1 2.1 1.4
Art | 17| 18 20| 18
Ar®” 1.9 1.8 | 2.1 1.8
Ar® 221 20| 22 19
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Figure 5. Theoretical PCI profile for the three step
Auger cascade of Ar atoms. Non-empirical calculation
has been carried out using eq. (13)(see text).
Experimental spectrum by Hayaishi et al [2] is also
illustrated for comparison.
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Figure 6. Demonstration of the characteristics of the
shift function. The solid line gives a schematic
drawing of the shift function & (t) for an appropriately
chosen set of the time points t,..., and te, which are
indicated by vertical lines under the curves of & (t).
The dashed line illustrates the mean value of the
oscillation in the shift function.
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