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We combine infrared and optical laser spectroscopy of mass-selected silicon-
containing ions and clusters in the gas phase with quantum chemical calculations to explore
their geometric and electronic structure, chemical bonding, and chemical reactivity. For
polysilane ions, we observe supersaturation of pentacoordinated Si, three-center two-electron
and charge-inverted hydrogen bonds, and the formation of unusual -Si-H-Si- hydride wires.
Mixed SinXm clusters (e.g., X=C, O) are discussed in the context of doping on the nanoscale

and the formation of interstellar silicate dust particles.
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Announcement of Visitor’s Lecture
Lecturer: Prof. Dr. Otto Dopfer (Technische Universitét Berlin)

Date and time: April 7, 2025 (Mon) 16:00 — 17:30
Venue: Room #301 of Lecture building (GEF## 301 =)

Title: “Geometric and Electronic Structures and Chemical Bonding in Silicon Molecules, Ions,

and Clusters: Silane Ions, Doping on the Nanoscale, and Interstellar Dust Precursors”

Abstract:

We combine infrared and optical laser spectroscopy of mass-selected silicon-
containing ions and clusters in the gas phase with quantum chemical calculations to explore
their geometric and electronic structure, chemical bonding, and chemical reactivity. For
polysilane ions, we observe supersaturation of pentacoordinated Si, three-center two-electron
and charge-inverted hydrogen bonds, and the formation of unusual -Si-H-Si- hydride wires.
Mixed SinXm clusters (e.g., X=C, O) are discussed in the context of doping on the nanoscale
and the formation of interstellar silicate dust particles.

About the lecturer:

Prof. Dr. Otto Dopfer obtained his Ph.D in Physical Chemistry from Technical
University of Munich in 1994. He served as a postdoctoral researcher at University of Basel,
where he earned his Habilitation in 2000. He then held a DFG Heisenberg Fellowship at
University of Basel and University of Wiirzburg. Since 2006, he has been appointed as a
professor at Technical University of Berlin.  Additionally, he has also been serving as a visiting
professor at Tokyo Institute of Technology (Institute of Science Tokyo) since 2018.

Prof. Dopfer has made significant contributions to the elucidation of structures of
molecules, ions, clusters, and nanoparticles through advanced experimental techniques that
combine laser spectroscopy and mass spectrometry. His research spans a wide range of topics,
including intermolecular forces, the nature of chemical bonds, biomolecular and chiral
recognition, solvent effects, organometallic catalysis, plasma physics, and interstellar chemistry.
He has been leading the field of molecular spectroscopy from an interdisciplinary perspective.

This time, Prof. Dopfer is hosted by Prof. Asuka Fujii from Tohoku University, visiting
Japan as a Morino Lecturer supported by the Morino Foundation for Molecular Science. As
a part of his lecture tour across Japan, he will also be visiting Kyushu University.

We cordially invite you to participate in the lecture.

Contact: Akira Terasaki, Department of Chemistry
terasaki@chem.kyushu-univ.jp



