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The production of clean source of energy is one of the important challenges that our society is facing.
One way to achieve it is to use the sunlight and to convert it into usable energy, a process which is
realized in photovoltaic devices. Nowadays, commercially available photovoltaic devices are made of
silicon. Because large amount is needed, it makes devices based on this material relatively expensive
which is the main factor that limits the widespread use of this technology in energy production.
An alternative approach would be to use organic compounds in photovoltaic devices, in particular
polymers. Polymers would have many advantages over silicon: greatly cheaper to produce, can cover
large area, light weight, and hopefully recyclable. However, presently, the polymers used are not very
efficient to convert the sunlight into energy, they are roughly half as good as the traditional silicon
device. The search for better photovoltaic polymers is very active, and ab initio calculations can help in
this pursuit by assessing potential polymers and evaluate their value even before they are synthesized.
In this presentation, I will discuss the important electronic proprieties needed for polymers used in
photovoltaic devices and illustrate how ab initio calculations can help design even better polymers.
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