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First light on 3d photoionization of multiply charged xenon ions:
a new photon-ion merged beam setup at PETRA III
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J. B. Williamsd, R. Dörnerd, L. Glasere, F. Scholze, J. Seltmanne, J. Viefhause,
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cInstitut für Chemie und Biochemie, Freie Universität Berlin, 14195 Berlin, Germany
dInstitut für Kernphysik, Goethe-Universität Frankfurt, 60438 Frankfurt am Main, Germany

eFS-PE, DESY, 22607 Hamburg, Germany
fMax-Planck-Institut für Kernphysik, Heidelberg, 69117 Heidelberg, Germany

gPhysikalisch Technische Bundesanstalt, 38116 Braunschweig, Germany

Synopsis A photon-ion merged beam endstation has been set up at the variable polarization XUV-beamline
P04 of PETRA III in Hamburg. In a commissioning experiment first results could be obtained for multiple
photoionization of Xeq+ ions (q=1,2,..,5) at photon energies around the 3d ionization threshold.

The Photon-Ion Spectrometer at PETRA III,
PIPE, is an experimental setup for studying in-
teractions of photons with charged particles [1,
2]. Target species are provided in the form of ion
beams. Ion masses up to q × 50000 u at ener-
gies of q×2.4 keV can be accomodated for q-fold
charged ions. Possible target species are atomic
and molecular ions or electrically charged clus-
ters, fullerenes, biomolecules and nanoparticles.
Photoionization and photofragmentation will be
studied. Photo-ions, photo-fragments, photo-
electrons and photon-induced fluorescence light
will be observed. PIPE is a permanent endsta-
tion of the Variable Polarization XUV beamline
P04 at PETRA III.

P04 is designed to provide synchrotron radia-
tion at energies 250 eV to 3000 eV with a photon
flux of 1012 photons per second at 0.01% band-
width; 1013 photons per second are possible at
lower resolution. The photon beam diameter in
the merged-beam interaction region of PIPE is
less than 1 mm. In a first experiment relative
cross sections were determined for several chan-
nels of multiple ionization

hν +Xeq+ → Xe(q+n)+ + ne n = 2, 3, 4, 5 (1)

associated with Koster-Cronig and Auger cas-
cades following the initial creation of a 3d va-
cancy. An example for the experimental results
obtained is shown in figure 1. Along the xenon
isonuclear sequence the resonance structure dras-

tically changes from broad features at the 3d edge
for Xe+ ions to relatively narrow resonances at
the higher charge states.
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Figure 1. Photoionization yield of Xe7+ ions pro-

duced from Xe5+ parent ions by synchrotron radia-

tion with energies near the 3d ionization threshold.
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[1] T. Ricsóka et al 2009 J. Phys. Conf. Ser. 194
142012

[2] S. Schippers et al 2011 J. Phys. Conf. Ser. 388
142016

1E-mail: Stefan.E.Schippers@iamp.physik.uni-giessen.de
2E-mail: Alfred.Mueller@iamp.physik.uni-giessen.de

XXVIII International Conference on Photonic, Electronic and Atomic Collisions (ICPEAC 2013) IOP Publishing
Journal of Physics: Conference Series 488 (2014) 142006 doi:10.1088/1742-6596/488/14/142006

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd 1


