Motivation

Solar cell devices composed of organic polymers are a promising new direction for solar energy
conversion. These devices have chemically tunable band gaps and high absorption — . 5

coefficients. Organic solar cells are thin, flexible, and comparatively inexpensive. These

devices contain an active layer which is a blend of electron donor and acceptor

materials, as well as electrodes for charge collection (see Fig. 1). Since charge- :
generation can only occur at the interface between materials, this interface is Monomer deSIQn
intentionally disordered, producing a bulk heterojunction.Performance depends
upon electronic properties such as energy level alignment and charge carrier
mobilities. Using periodic plane wave density functional theory (DFT) and
many body perturbation theory (GOWO) calculations, our work studies

how nanoscale structural changes affect electronic properties, such as

band locations and band gaps.
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The donor polymers consist of two
repeating subunits, which allow for Monomer effects on p
partial localization of the highest and
lowest occupied molecular orbitals
(HOMO and LUMO). Using this
copolymer method, the energies of
these orbitals can be separately
tuned, which also adjusts the
fundamental and optical

gap.

MP2
B3LYP
PBE

Organic solar cell models geQy”
predict how structures ori

of organic solal

change properties demonsirte hat | o ot

states involve e
Matthew B. Goldey and Giulia Galli
Institute for Molecular Engineering, University of Chicago band gaps

Center for Hierarchical Materials Design

Electron transport

g
vio\e ransP®

Heterojuncti

Several electronic processes are involved in photoconversion in organic solar cells. The band locations
Our research aims to quantify the effect of structural variation on these processes. - WHIRF - o
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