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“Hollow Lithium”: Triple Photoexcitation Resonances of Atomic Lithium

Y. Azuma, G. Kutluk, E. Shigemasa, A. Yagishita (KEK Photon Factory), F. Koike
(Kitasato University), T. Nagata, H. Ishijima (Meisei University), K. Ohmori (Tohoku
University), R. Wehlitz, I. A. Sellin (Univ. of Tennessee/ORNL)

Triply photoexcited hollow lithium resonances have been studied utilizing XUV radiation
at the Photon Factory. Total photoion yield as well as time - of - flight (ToF) partial charge
state yield spectra were measured. The spectra have been interpreted by the aid of
multi - configuration Dirac - Fock (MCDF) calculations. The unusual spectral pattern with
a significant oscillator strength partitioning into some of the higher resonance, was
explained qualitatively in the CI picture, as due to the strong contraction of the outer orbitals
upon the excitation. Most recently, high resolution spectrum of this system was obtained,
utilizing the new BL16B undulator beamline. The new spectrum shows clearly identifiable
Rydberg series converging to various doubly excited singly charged Li' thresholds. In

addition, numerous even parity resonances were obtained from aligned and oriented targets
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created by optical pumping of the 2s — 2p transition with lasers. The dependence of the
intensity patterns on different combinations of the polarizations of the laser and

synchrotron radiation aids the identification of the resonances.
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