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Surface electronic structures of molecular clusters studied by atom impact
ionization

Yamakita, Yoshihiro

3,800,000

A M A+ M o A+ N+ e-

PAH

wikipedia

Surface electronic structures of gas-phase molecules have been studied by
Penning ionization electron spectroscopy, in which collisional reaction A* + M -> A + M+ + e-
between metastable atom A* and the molecule M is utilized. We have developed and tuned an electron
spectrometer maximizing the electron collection efficiency, and performed experiments on amino acids
and aromatic molecules with it. Assignments of Penning ionization electron spectra and
intramolecular rotational stabilities have been determined for the various amino acids with a side
chain and aromatic molecules with a substituent. It was found that spectral intensities are
satisfactorily reproduced by a model which is based on the exterior electron density outside the
molecular surface. For naphthalene, a polchclic aromatic hydrocarbon, reaction dynamics have been
elucidated by trajectory calculations for the first time. We have also developed a photodissociation

ion imaging apparatus for mass-selected clusters.
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