Optimizing Photovoltaic Molecules For Use as an Energy Source
Why Photovoltaic
Organic Molecules?
Photovoltaic organic
molecules can harvest
energy from the sun and
turn it into electrical
energy. These molecules
have potential in solar
panels as they are
cheaper/easier to produce.

The Photovoltaic Molecule Optimizing Charge Transfer
The Carotene-Porphyrin-Fullerene
system consists of a polymer
(carotene), a chromophore
(porphyrin), and a buckyball
(fullerene). The chromophore
absorbs light and produces a
+
charge pair (e and h ). The
polymer accepts the h+ and the
buckyball collects the e ,
resulting in energy production.

We modeled the Carotene-PorphyrinFullerene system in three steps: 1)
Compute atom positions of the
molecule using molecular
dynamics[1], 2) Find the energy
levels from quantum mechanics[2],
and 3) calculate properties using
time-dependent quantum
mechanics[3]. We want to see what
parameters allow for the optimal
charge transfer once the
chromophore collects sun light.
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DFT: Molecular
Orbitals
Using DFT, We found the
electron density at various
molecular orbitals of the
molecule. Modeling where
the charge would be located
once the molecule is
energized by the sun.
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Energy levels according to
Density Functional Theory

Time Dependent
Calculations
Used the program Octopus
to calculate the electron
densities over time using a
Time Dependent Density
functional Theory (TDDFT)
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Currently finding the
appropriate spacing and
wall time for final
calculations.
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Future Research
We plan on performing more TD-DFT
calculations on CPF-like molecules.
We will repeat this approach on
other chromophore/polymer
combinations. The goal is to find
the system with the best charge
transfer rate.

