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DEPARTMENT OF CHEMISTRY AND ENVIRONMENTAL
SCIENCE
VIRTUAL SEMINAR SERIES
FALL 2020

DATE: WEDNESDAY, OCTOBER 14
TIME: 1:00-2:20pm

LOCATION: Meeting number: 120 119 5689
Password: EuUWfUYEJrOYsiA
https://njit.webex.com/njit/j.php?MTID=me5749cc7a258e4d25900ac34783
71cb7
Join by video system
Dial 1201195689@njit.webex.com
You can also dial 173.243.2.68 and enter your meeting number.
Join by phone
1-650-479-3207 Call-in toll number (US/Canada)
Access code: 120 119 5689

GUEST SPEAKER
Professor Oleg V. Prezhdo
Department of Chemistry

University of Southern California
Los Angeles, CA

TOPIC

Quantum Dynamics on the Nanoscale

ABSTRACT

Excited state dynamics play key roles in numerous molecular and nanoscale
materials designed for photovoltaics, photocatalysis, electronics, spintronics
and other applications. Controlling these far-from-equilibrium processes and
steering them in desired directions require understanding of material’s
dynamical response on the nanometer scale and with fine time resolution.
We couple real-time time-dependent density functional theory for the
evolution of electrons with non-adiabatic molecular dynamics for atomic
motions to model such non-equilibrium response in the time-domain and at
the atomistic level. The talk will describe the basics of the simulation
methodology and will discuss several exciting applications among the broad
variety of systems and processes studied in our group, including
semiconducting and metallic quantum dots, hybrid organic/inorganic
perovskites, transition metal dichalcogenides, metallic and semiconducting
films, graphene, carbon nanotubes, molecular crystals and assemblies used

s in singlet fission, organic polymers, etc.
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Photo-induced charge and energy transfer, Auger-type processes, energy
losses and charge recombination create many challenges due to large
differences between molecular and periodic, and organic and inorganic
matter. Our simulations provide a unifying description of quantum dynamics
on the nanoscale, characterize the timescales and branching ratios of
competing processes, resolve debated issues, and generate theoretical
guidelines for development of novel systems.

BIO

Oleg V. Prezhdo is a Professor of Chemistry, and Physics and Astronomy at
the University of Southern California. He is a Fellow of the American Physical
Society and Executive Editor for the Journal of Physical Chemistry Letters
and has co-authored more than 350 publications to date. His research
interests range from fundamental aspects of semiclassical physics to
excitation dynamics in nanoscale and biological systems. He has developed
numerous mixed quantum-classical methods for studying non-adiabatic
charge transfer dynamics, including but not limited to decoherence-induced
surface hopping, global flux surface hopping and Liouville formulation of
surface hopping scheme. Prezhdo pioneered time-dependent modeling of
photo-induced electron transfer, relaxation and recombination in dye-
sensitized semiconductors that form the basis for Gratzel solar
cells, providing a unified description for understanding molecule/bulk,
organic/inorganic interfaces. With Alexey Akimov (now at the University of
Buffalo, NY), Prezhdo developed the PYXAID program for non-adiabatic
molecular dynamics simulations in condensed matter systems. A Python
extension for ab initio real-time electron-nuclear dynamics, PYXAID can
handle systems composed of several hundreds of atoms and involving
thousands of electronic states

Committee members:
Professor Pier Champagne - pier.a.champagne@njit.edu

% Professor Farnaz Shakib - farnaz.a.shakib@njit.edu
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