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This presentation...

Is presented from a materials perspective, because I’m a
materials guy

Can be interrupted any time by your questions

Is hopefully a gentle introduction into the challenges of the
physics of solar cells
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500nm CdTe thin films absorb most useful light

Need to produce a PN junction

Electrical measurements of undoped films

Doping of films by several methods

Electrical measurements of doped films

Device creation by combined doping
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Recent Environmental
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Plasmonics

New Physics

Many new designs attempt to utilize complicated physical
phenomon

Hot carrier cells attempt to avoid thermalization losses by
extracting carriers before they thermalize

Intermediate band cells attempt to have a tandem cell in one
device

Up/downconversion cells attempt to combine/split photons
prior to absorption by the cell

Nanowire solar cells attempt to separate the light collection
and carrier extraction steps via geometry

All of these methods are still theoretical
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Getting more light into solar cells

Traditional concentrators collect light via lenses

Concentration improves efficiency

Tradeoff is optics size versus cell size

Concentrators require mechanical tracking

Photonic engineering offers an alternative way to capture light
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Light trapping increases the
effective thickness of cells

Reduces material
requirements

Careful control of
re-emission angles have been
shown to improve voltage
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Photovoltaics has many places left to improve

McMaster is actively working on several aspects of improved
cells

There doesn’t have to be a single winner, climate and
economy will determine what’s best in a given area

Sustainable energy has a bright and sunny future
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