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UNIVERSITY EDUCATION

PhD Thesis in Physical Chemistry at the University of Kiel, Kiel, Germany:

“Two-Dimensional Fourier Transform Spectroscopy in the Microwave Radio
Frequency Range and Spectroscopic Studies of Methyl Thiazoles”; Minors:
Astronomy, Organic Chemistry, Standing: “magna cum laude”.

Diploma Thesis at the University of Kiel: “Microwave Spectroscopic Studies
on 4-Methyl Isoxazole: "*N Nuclear Quadrupole Hyperfine Structure, Dipole
Moment, and Barrier to Internal Rotation”.

Studies in Chemistry, University of Kiel

PROFESSIONAL POSITIONS

Visiting Scientist, Fritz-Haber Institute of the MPS, Berlin, Germany

Professor, Department of Chemistry, University of Alberta
Associate Professor, Department of Chemistry, University of Alberta
Assistant Professor, Department of Chemistry, University of Alberta

Visiting Scientist, |. Physical Institute, University of Cologne

Research Associate, Department of Chemistry, University of BC
Scientific Co-worker, Institute for Physical Chemistry, University of Kiel
Postdoctoral Fellow, Department of Chemistry, University of BC
Scientific Co-worker, Institute for Physical Chemistry, University of Kiel

AWARDS

John C. Polanyi Award, Canadian Society for Chemistry

Honoree of the World Famous Scientist Lecture Series Program, Hubei
Province, China

International Dr. Barbara Metz-Stark Prize

Morino Lecture Award, Japan

Renewal of Tier | Canada Research Chair in Cluster Science
Humboldt Research Award, Humboldt Foundation, Germany
Discovery Accelerator Supplement, NSERC

Fellow of the Royal Society of Canada

Canada Research Chair in Cluster Science (Tier |, Senior Chair)
Canada Foundation for Innovation, CRC Award

Natural Sciences and Engineering Research Council Steacie Fellowship
Noranda Award, Canadian Society for Chemistry

Canada Foundation for Innovation, Career Award

Canada Foundation for Innovation, Innovation Fund Award

Faculty of Science Research Award, University of Alberta



SCIENTIFIC COMMITTEES / FUNCTIONS (2012 — 2022)

2022 7t Vibrational Optical Activity Conference, Canada, Co-Organizer

2022 Canadian Chemistry Conference and Exhibition, Co-Organizer, Symposium:
“Advances in Molecular Spectroscopy - Experiment and Theory"

2022 XX International Workshop on Quantum Molecular Tunneling Systems, Canada,
Organizer

2020 Pacifichem 2020, Co-organizer, Symposium: “Terahertz imaging, spectroscopy
and nanosensors: current applications and future direction”

2018 101st Canadian Society for Chemistry Conference, Co-Organizer, Symposium:

“Spectroscopic Tools for Atmospheric Chemistry”

2016 - 2019 NSERC-Chemistry Liaison Committee

2016 99t Canadian Society for Chemistry Conference, Co-Organizer, Symposium:
“Molecular Spectroscopy: Fundamental Research and Applications"

2015 - 2018 Editorial Board Member, Journal of Molecular Spectroscopy

2015 Pacifichem 2015, Co-organizer and Chairperson, Symposium: “Advances in
Terahertz Spectroscopy & Imaging”

2014,2018 DFG review panel: Priority Program "Dispersion"

2014 - 2015 Steacie Prize for Natural Sciences, Member of the Adjudication Panel

2013 - 2014 E.W.R. Steacie Memorial Fellowships Selection Committee

2013 Evaluation Committee, DFG Sonderforschungsbereich, Rostock, Germany

2012 - 2018 International Advisory Committee, International Conference on Quantum Fluid
Clusters

2012 Laidler Award Selection Committee

2012 - 2020 International Advisory Committee, Chemistry and Physics at Low Temperatures
2011 - 2012 International Advisory Committee, International Matrix Symposium

RESEARCH INTERESTS

My research interests center around the study of weak intermolecular interactions. My
group is using an integrated approach which involves both experimental and computational
techniques to further our understanding of these van der Waals interactions. The experimental
approach taken in my laboratory is to characterize van der Waals dimers, trimers, and higher
clusters spectroscopically in the microwave and infrared frequency ranges. The rotational and
ro-vibrational spectra that can be measured in these frequency ranges depend in a most
sensitive way upon the particular interaction potential energy surface, and can be regarded as
fingerprints of the intermolecular interactions. In addition, the study of isolated, size selected
clusters, as opposed to bulk phase systems, has the advantage that three- and more-
body non-additive interactions can be more easily extracted from the experimental results. In
addition, we are generating high quality ab initio potential energy surfaces of weakly bound
clusters to complement, and in some cases to facilitate, the experimental studies. Of current
interest are hydration studies of volatile organic compounds that are precursors to organic
atmospheric aerosol particles

Within the context of the 2002 NSERC Steacie Fellowship, my group has constructed a
Helium Nanodroplet Isolation Spectrometer, the first of its kind in Canada. Our microwave
experiments have provided new insights into the energy level structures of doped helium
nanodroplets, which are interesting quantum solvated systems. The study of these mesoscopic
systems will help to bridge the gap in our understanding between isolated molecular systems
and the bulk phase.

Our smog chamber studies are focused in the studies of aerosol formation. In initial
experiments, we have employed infrared laser and UV spectroscopy to monitor precursor gas



concentrations. During these experiments, we succeeded in the infrared spectroscopic, real-time
detection of a reaction product. In our more recent experiments, we have studied the aging
process of soot in the atmosphere and aerosol particle formation in the co-combustion of
biomass and PVC.
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