At and Across the Border:

Understanding Chemistry with Computers

Zhenfei Liu

Department of Chemistry

K\s:(/ﬁ

November 15, 2023 @ Academy of Scholars Monthly Meeting



How I Came to Wayne State

Peking University, Beijing, China

2003 - 2007 B.S. in Chemistry

University of California, Irvine

Ph.D. in Theoretical Chemistry

2007 - 2012
Working on Condensed Matter Physics
— A University of California, Berkeley Postdoc in Physics /Materials Sciences
r:—”\”‘ l Lawrence Berkeley National Laboratory Working on Computational Materials Chemistry
BERKELEY LAB 2012 - 2018

Assistant Professor

Since 2018 Department of Chemistry



My Original Interest to Be a Chemist...

Then I chose Chemistry
as my major in college,

and did lots of

“If you wish to understand the fragrance of the rose or the tenacity of
the oak; if you are not satisfied until you know the secret paths by
which the sunshine and the air achieve these wonders; if you wish to
see the pattern which underlies one large field of human experience

and human measurement, then take up Chemistry.”

— Charles A. Coulson, 1973

Professor of Chemistry, Oxford University

and




Exposure and Engagement with Computational Chemistry

Circa 2005 (my junior year in college),
[ did some undergraduate research:

Mathematics (and Physics)

Used existing
1 programs to solve quantum
mechanical equations, to
understand chemistry.
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Theoretical Chemistry, and Condensed Matter Physics
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that black box?
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All theoretical chemistry is really physics;
and all theoretical chemists know it.

—Richard P. Feynman
(1918 - 1988)
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Nobel laureate, Physics 1965
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At the Border: Chemistry, Physics, and Computing
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My first exposure to high-

performance computing
(HPC)




Overview of My Research Program at WSU
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Across the Border: Interfaces (Molecule/Substrate)

“The interface is the device.” ite solar cell

— H. Kroemer, 2000 Nobel Lecture Light
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Multiple
Interfaces

We develop new accurate and efficient computational methods,
based on quantum mechanics + the
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using high-performance computing (HPC),

_ towvalidate, understand, and predict experiments.
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Complex Materials

ELECTRON WAVE

Quantum Dot (QD) Metal-Organic Framework (MOF)

S. Carrasco, Biosensors 8, 92 (2018)

©Johan Jarnestad/The Royal Swedish Academy of Sciences nobelprize.org

Metal ions orclusters Organiclinkers

S. Aryal, J. Frimpong, and Z.-F. Liu, RS acs Wl PrRE

J. Phys. Chem. Lett. 13, 10153 (2022) A\
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DE-5C0023324 ‘% Stephanie Brock (WSU Chemistry) J. Mater. Res. 37, 334 (2022). 61117-DNI10



Ongoing Collaborations

WSU Chemistry g‘&%zé%z;
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Jier Huang
. (Boston College)
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And More
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