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Fig. 1 Sketch of the study on electron correlation in atoms and
molecules, which can be a prototype of electron correlation
in matter.
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Fig. 2 (a) Schematic view of a conventional coincidence setup with
two hemispherical electron energy analyzers. (b) Schematic
view of the magnetic bottle electron energy analyzer which
enables us high-efficiency coincidence observations of elec-
trons from multiple photoionization.
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Fig. 3 (a) Two-dimensional map for kinetic energy correlation of
electron pairs emitted in double photoionization of Ne at a
photon energy of 200.4 €V. (b) Electron energy distribution
for the formation of Ne2* (3P), extracted from (a) along the
corresponding diagonal line.
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Fig. 4 (a) Spectrum obtained by summing the kinetic energies of
four electrons emitted from Xe at a photon energy of 301.6
eV. (b) Energy correlation between the third- and fourth-
step electrons emitted in the main channel for the formation
of Xe**. The vertical and diagonal lines on the map
represent the energy levels of Xe3* and Xe**, respectively.
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Fig. 5 Pictorial representation of shake off process.
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Fig. 6 (a) Photoelectron spectrum of Ne obtained at a photon
energy of 978.8 ¢V. (b) Two dimensional map of all coinci-
dence pairs, represented as a function of the kinetic energies
of fast and slow electrons.
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Fig. 7 (a) Histogram of the kinetic energy sum for two electrons
detected in coincidence, as deduced from Fig. 6(b) by in-
tegrating the yields along the direction for (fast electron
energy) + (slow electron energy) =constant. The top axis
gives the binding energies of the Ne2* states with respect to
the Ne* 1s~! state, where it is assumed that the kinetic
energy shifts due to the post collision interaction are negligi-
ble. (b) Intensity ratios between the two components of
Ne2+ 1s~12p~!, measured in the double photoionization of
Ne at thirteen photon energies in 950-1200 eV.
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Fig. 8 Pictorial representation of an intra atomic electron collision
process.
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Fig. 9 (a) Photoelectron spectrum of Xe obtained at a photon
energy of 301.6 eV. (b) Two dimensional map of all coinci-
dence pairs, represented as a function of the kinetic energies
of fast and slow electrons.
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Fig. 10 Distributions of the kinetic energy sum for two electrons de-
tected in coincidence, deduced from Fig. 9(b) by integrat-
ing the counts along the direction for (fast electron energy)
+ (slow electron energy) = constant. The top axis gives the
binding energies of Xe2* with respect to the neutral ground
state.
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Fig. 1 Two dimensional map of all coincidence pairs emitted from
polymethylmethacrylate adsorbed on a Au wire, represented
as a function of the kinetic energies of fast and slow elec-
trons. The photon energy was set to 312.8 eV.
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Multiple photoionization dynamics of atoms
and molecules

Yasumasa HIKOSAKA

Keniji ITO

Abstract

UVSOR Facility, Institute for Molecular Science,

38 Nishi-gonaka, Myodaiji, Okazaki, Aichi 444-8585 Japan

Photon Factory, Institute of Materials Structure Science,
1-1 Oho, Tsukuba, Ibaraki 305-0801 Japan

Understanding on the electron correlation resulting from the breakdown of the mean field approxi-

mation is one of the most attractive objectives in the field of atomic and molecular science. Multiple photoioni-
zation reflects directly the electron correlation effect. We have developed multi-electron coincidence spec-
troscopy which enables us to investigate closely multiple photoionization processes. Knowledge about the de-
tails of multiple photoionization processes has been recently developed by the use of this coincidence spec-
troscopy. This paper reviews the highlights of our multi—electron coincidence study on multiple photoioniza-

tion processes.
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