¢

LAWRENCE
LIVERM ORE
NATIONAL
LABORATORY

LLNL-CONF-427971

Large-scale Relativistic
Configuration-interaction Calculations for
the 2s-2p and 3s-3p Transition Energies
of Xenon lons

M. H. Chen, K. T. Cheng

April 15, 2010

VUV X2010: the 37th International conference on Vacuum
Ultraviolet and X-ray Physics

Vancouver, Canada

July 11, 2010 through July 16, 2010



Disclaimer

This document was prepared as an account of work sponsored by an agency of the United States
government. Neither the United States government nor Lawrence Livermore National Security, LLC,
nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein
to any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States government or Lawrence Livermore National Security, LLC. The views and opinions of
authors expressed herein do not necessarily state or reflect those of the United States government or
Lawrence Livermore National Security, LLC, and shall not be used for advertising or product
endorsement purposes.



Large-scale relativistic configuration-interaction calculations for
the 2s-2p and 3s-3p transition energies of xenon ions

M. H. Chen and K. T. Cheng
Lawrence Livermore National Laboratory, Livermore, California 94551 USA

Poster Presentation

The 2s-2p4; transition energies for Li-, Be- and B-like xenon and 3s-3ps;, transition
energies for Na- and Mg-like xenon are calculated using the relativistic configuration-
interaction (RCI) method. These calculations are based on the no-pair Hamiltonian that
includes both Coulomb and Breit interactions and use one-electron B-spline orbitals as
basis functions. Large-scale RCI expansions include single and double excitations from
the valence and core electrons and reach 350,000 configurations for accurate
evaluations of relativistic correlation energies. Along with quantum electrodynamic
(QED) and mass polarization (MP) corrections calculated here, our transition energy
results are in very good agreement with those from high precision EBIT measurements.
Work performed under the auspices of the U.S. Department of Energy by Lawrence
Livermore National Laboratory under contract No. DE-AC52-07NA27344.



