[C]C204-2pm-03 BAIL2A B10555F2 (2025)

Anion photoelectron spectroscopy of thiolate-protected gold cluster

anions formed by matrix-assisted laser desorption/ionization
(Graduate School of Science, The University of Tokyo) OKomei Akazawa, Shun Ito, Kiichirou

Koyasu, Tatsuya Tsukuda
Keywords: Cluster; Metal; Matrix-assisted Laser Desorption/ionization, Gas Phase
Spectroscopy, DCTB

Gold clusters protected by ligands or stabilized by polymers have attracted increasing
attention due to their unique properties that differ from those of the bulk gold. Recently, we
have successfully isolated the chemically synthesized Au clusters in vacuum by electrospray
ionization (ESI) method and probed their superatomic electronic structures by anion
photoelectron spectroscopy (PES).! However, the ESI-PES measurements have been limited to
ligand-protected Au clusters which are originally negatively charged. In this study, we aim to
extend the applicability of PES to neutral clusters and polymer-stabilized clusters, by
incorporating a home-built matrix-assisted laser desorption/ionization (MALDI) source into
the PES apparatus (Figure 1). The newly designed MALDI source consists of a movable sample
plate and an accelerating electrode that also serves as an ion lens. The solid sample of a
representative gold cluster, [Auzs(SC2H4Ph)is]", was ionized by the MALDI method by using
DCTB  (trams-2-[3-(4-tert-Butylphenyl)-2-methyl-2-propenylidene]malononitrile) as a
matrix.” The PE spectrum of [Auxs(SCoHsPh)is]™ generated by the MALDI agreed well with
that generated by the ESI. The PE spectrum of [Auss(SC2H4Ph).4] ", generated by the MALDI
process from neutral [Auss(SC2H4Ph)24]%, will also be presented.
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Figure 1. Schematic view of the MALDI-PES. (a) ESI and (b) MALDI.

1) S. Ito, Y. Tasaka, K. Nakamura, Y. Fujiwara, K. Hirata, K. Koyasu, T. Tsukuda, J. Phys. Chem.
Lett. 2022, 13, 5049. 2) A. Dass, A. Stevenson, G. R. Dubay, J. B. Tracy, R. W. Murray, J. Am. Chem.
Soc. 2008, 130, 5940.

© The Chemical Society of Japan - [C]C204-2pm-03 -



