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A Bird-Eye’s-View for the Dynamic Behavior of Superexcited Molecules
by Means of Two Dimensional Spectroscopy.
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Department of Chermistry, Tokyo Institute of Technology

The decay dynamics of superexcited molecules in the energy region of valence electron

excitation is overviewed by means of two dimensional (2D) spectroscopies using a position

sensitive detector. Two kinds of measurements as a function of excitation photon energy

are presented. One is the yield spectrum of dispersed fluorescence radiation emitted from

excited fragments for observing neutral dissociation of superexcited molecules. Another is

the photoelectron kinetic energy spectrum to observe resonance enhanced photoionization.

In both cases the spectrum is presented as a 2D surface of the yield. The purposes of the

measurements are to obtain the information of potential structures of highly-lying

superexcited states and to grasp the overview of the decay process of interest in the light of

correlation among particular channels. As a typical example, the results for N, in both

measurements are presented.
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Fig.1

Schematic view of the apparatus for dispersing
vuv-fluorescnece  radiation.  Fluorescence
emitted from gas cell (C) is dispered by a
grating (G). The dispered spectrum on the focal
plane is obtained simultaneously by MCP and
PSD.
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Fig.2 Schematic diagram of photoelectron spec-
trometer equipped with a multi-electrode PSD.
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Fig.3 A 2D vyield spectrum of fluorescence radiation as a function of both excitation photon
wavelength (vertical) and fluorescence wavelength (horizontal) emitted from excited N
atoms produced in the neutral dissociation of superexcited Np The intensity of
fluorescence yield is shown by gray plots increasing from light to dark. A single
dimensional excitation spectrum for undispersed fluorescence is shown for reference,
which is given by summing fluorescence yields at a fixed excitation photon wavelength.
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Fig.4 A magnified 2D yield spectrum of fluorescence
radiation from Fig.3.
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Fig.5 A 2D photoelectron spectrum surface of N. as a function of both photon energy and
electron kinetic energy (left). The diagonal lines due to molecular photoionization for
giving a particular final ionic state correspond to so-called CIS photoelectron spectra. A
single dimensional electron binding energy spectrum cbtained by summing the electron
yields for individual CIS line along the diagonal direction in the upper panel is shown

together for reference (upper).
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