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Dr. Zhenfei Liu

TOPIC
On the border between molecules and solids: Level alignment and level broadening

ABSTRACT

Many physical processes in nanoscience that impact device function take place at the interfaces
between molecules and metal electrodes. Among all kinds of interfaces, single-molecule
junctions provide excellent testbeds for understanding the electronic structure and charge
dynamics at metal-organic interfaces that are representative of those in energy-conversion
applications. In this talk, I will introduce two concepts, level alignment and level broadening at
metal-organic interfaces, which characterize the electronics structure of molecular resonance at
interfaces and determine charge dynamics.

In the first part, | will introduce methods that | developed to correct the errors of conventional
density functional theory (DFT) in level alignment, based on many-body perturbation theory.
The methods are applied to single-molecule junctions and lead to a quantitative agreement with
experiments in transport properties. In the second part, | will introduce a method to extract the
phenomenological level broadening from non-equilibrium Green’s function calculations. The
method is applied to both symmetric and asymmetric single-molecule junctions and leads to the
understanding of transport behaviors in terms of molecular orbitals.

Committee members
Dr. Lev Krasnoperov, Dr. Alexei Khalizov, Dr. Yong Yan
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