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Education

Ph.D. Quantum Chemistry, University of Tokyo, Japan, 2002
Development and applications of multireference perturbation theory
Advisor: Kimihiko Hirao

M.S. Quantum Chemistry, Jagiellonian University, Cracow, Poland, 1996
Modeling spectra of non-rigid molecules
Advisor: Marek Pawlikowski

Employment

2008-present: Associate professor, Department of Applied Chemistry and Institute of
Molecular Science, National Chiao Tung University, Hsinchu, Taiwan

Development of computational methods in quantum chemistry

Modeling chemical and physical properties of nanostructures

Computational assistance for experiments in chemical physics and physical chemistry

2005-2008: Assistant professor, Department of Applied Chemistry and Institute of
Molecular Science, National Chiao Tung University, Hsinchu, Taiwan
Development of computational methods in quantum chemistry
Modeling chemical and physical properties of nanostructures
Development of numerical algorithm for linear algebra problems

2003-2005: Postdoctoral fellow, Department of Chemistry and Emerson Center for
Scientific Computations, Emory University, Atlanta, Georgia

Development of semiempirical quantum chemistry methods

Modeling vibrational spectra of large molecules

Nanochemistry and nanophysics of large carbon clusters

Adiabatic potential energy surfaces for polyatomic molecules

Distributed parallel programming techniques in quantum chemistry

Advisor: Keiji Morokuma

Academic Collaborations

2009-2010: Short scientific visits (in total 3 months) in Quantum Chemistry Research
Institute, Kyoto, Japan
Development of the exact wave function methodology for quantum chemical calculations:
analysis of the singular structure of atomic wave functions, assessment of various two-



electron basis sets applicable to very accurate quantum mechanical calculations for the
helium atom, further progress in solving exactly the Schrodinger equation for the helium
atom.

Cooperation: Hiroshi Nakatsuji, Hiroyuki Nakashima

2008: Short scientific visit (1 month) in Bremen Center for Computational Material
Science, University of Bremen, Germany
Relativistic parameterization for the SCC-DFTB method: deriving and coding the two-
center integration routines for distance-dependent Fock and overlap matrix elements.
Cooperation: Thomas Frauenheim, Christof Koéhler, Grzegorz Mazur, Marcus Elstner

2008: Short scientific visit (2 weeks) at Institute for Advanced Research and Department
of Chemistry, Nagoya University, Nagoya, Japan
Modeling IR and Raman spectra of various carbon nanostructures.
Cooperation: Stephan Irle

2007: Short scientific visit (1 month) in Bremen Center for Computational Material
Science, University of Bremen, Germany
Relativistic parameterization for the SCC-DFTB method: deriving and coding the two-
center integration routines for distance-dependent Fock and overlap matrix elements.
Cooperation: Thomas Frauenheim, Christof Kéhler

2006: Short scientific visit (2 weeks) in Department of Physical and Theoretical
Chemistry, Technical University, Braunschweig, Germany
Development of the self-consistent charge density-functional tight-binding method
Cooperation: Marcus Elstner

2006: Short scientific visit (2 weeks) in Bremen Center for Computational Material
Science,University of Bremen, Germany
Relativistic parameterization for the density-functional tight-binding method
Cooperation: Thomas Frauenheim, Christof Kohler

2004: Short scientific visit (1 month) in Department of Theoretical Physics,
University of Paderborn, Germany
Development of the self-consistent charge density-functional tight-binding method
Cooperation: Marcus Elstner

2004-2005: Research projects, Department of Math and Computer Science,
Emory University, Atlanta, Georgia
Surface-constrained global minimization of carbon nanoclusters
Distributed parallel implementation of the SCC-DFTB method
Cooperation: Dawid Kurzyniec, Vaidy Sunderam

2003: Short scientific visit (3 months) in Department of Chemistry, Korean
Advanced Institute of Science and Technology, Daejon, South Korea
Development of relativistic Dirac-equation-based multireference perturbation theory
Advisor: Yoon-Sup Lee

2002: Short scientific visit (1 month) in Department of Chemistry, Jagiellonian
University, Cracow, Poland
Modeling spectroscopic properties of tungsten oxide glasses
Advisor: Piotr Petelenz



2002: Short scientific visit (4 months) in Intelligent Modeling Laboratory, University of
Tokyo, Japan
Development of optimal perturbative partitioning of many-body Hamiltonians
Cooperation: Haruyuki Nakano

1998: Short scientific visit (4 months) in Fritz Haber Center, Hebrew University,
Jerusalem, Israel
Simulations of water layers deposited on metal surfaces
Adpvisor: Victoria Buch

1996-1997: Research project (1 year) in Quantum Chemistry Laboratory, University of
Warsaw, Poland
Calculations for low-lying states of large organic molecules
Advisor: Lucjan Piela

1995: Tempus exchange program (5 months) in Department of Chemistry, University of
Antwerp, Belgium
Electron microscopy of atmospheric nanoparticles
Advisor: René Van Grieken

Teaching experience

® General Chemistry T and II (undergraduate), Introduction to Numerical Analysis, Linear
Algebra for Scientists, Quantum Chemistry, Computational Chemistry, Group Theory, 2005-
2010, National Chiao Tung University, Hsinchu, Taiwan (in English)

® Computer Methods in Chemistry (TA), 2000-2002, University of Tokyo, Japan (in Japanese)

® Quantum Chemistry and Introduction to Physics (TA), 1996-1997, University of Warsaw,
Poland (in Polish)

Honors and awards

® November 2009, Young Outstanding Scholar Award (= §& 23 [l ',TF?IZJ‘:LJ?}\), College of
Science, National Chiao Tung University

September 2006, Hewlett-Packard Outstanding Junior Faculty Award, 232" ACS meeting,
Computers in Chemistry Section, San Francisco, USA

2005-2010, Young Faculty Award and Scholarship from the Foundation for the Advancement
of Outstanding Scholarship, Taipei, Taiwan

1998-2002 MONBUSHO Research Scholarship, Japan

1995 European Union TEMPUS Fellowship

Invited talks

® May 2010, invited department talk, “Accuracy limits in quantum chemistry”, Institute of
Atomic and Molecular Sciences, Taipei, Taiwan
® July 2009, invited speaker, “When finite becomes infinite...”, CREST International

Symposium on Theory and Simulations of Complex Molecular Systems, Fukui Institute for
Fundamental Chemistry, Kyoto, Japan



March 2009, invited talk, “NgMX and MNgX: Are they stable?” and “Mn,: A challenge for
theory and experiment”,13™ East Asian Workshop on Chemical Dynamics, Taipei, Taiwan
July 2008, keynote speaker, “When finite becomes infinite”, Current Trends in Theoretical
Chemistry V, Krakow, Poland

April 2008, a contribution to invited talk, “Rovibronic bands of the A’B, « X’B, transition of
CsHs0 and C¢DsO detected with cavity ringdown absorption near 1.15-1.32 pm”, C.-W. Cheng,
H. A. Witek, and Y.-P. Lee, 235" ACS meeting, Division of Physical Chemistry, New Orleans,
USA

December 2007, invited talk, “How much can we trust quantum chemical calculations?”, Joint
Symposium on Computational Chemistry, Hanoi, Vietnam

May 2007, invited talk: “The SCC-DFTB method: a powerful technique for computational
simulations of large systems”, 11™ East Asian Workshop on Chemical Dynamics, Tokyo,
Japan

September 2006, invited talk, “Relativistic parameterization of the SCC-DFTB method”, H. A.
Witek, 232" ACS meeting, Division of Computers in Chemistry, New Orleans, USA

March 2005, a contribution to invited talk, ”Analytical second derivatives, parameterization,
and improvement of the DFTB (Density Functional Tight Binding) method”, H. A. Witek, G.
Zheng, D. G. Musaev, S. Irle, D. Quifionero, M. Elstner, and K. Morokuma, 229" ACS
meeting, Division of Computers in Chemistry, New Orleans, USA

March 2005, a contribution to invited talk, “Density functional tight binding (DFTB) method
and its application to molecular dynamics simulation of formation of fullerenes and carbon
nanotubes”, S. Irle, G. Zheng, H. A. Witek, K. Morokuma, and M. Elstner, 229" ACS meeting,
Division of Fuel Chemistry, New Orleans, USA
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