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Introduction
» Intermediate band solar cells take advantage of nanostructures to allow absorption sub-

bandgap photons.
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»We used two types of InAs/GaAs quantum dots to create intermediate bands in GaAs-based

solar cells grown by molecular beam epitaxy.
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Objective
» Can InAs/GaAs SMLQDs yield better interm

» Can InAs/GaAs SMLQD intermediate band
solar cells? Why?

ediate band solar cells than InAs SKQDs? Why?

solar cells perform better than conventional GaAs

Materials and Methods

» Growth — solid source molecular beam epitaxy.

» Device processing — Photolithography

» Device contacts — E-beam evaporation + rapid thermal annealing

» Optoelectronic characterization — photoluminescence + external quantum efficiency

»Nanomorphology and composition — cross-sectional scanning tunneling microscopy + atom

probe tomography
> Device performance — illuminated current-
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» Can InAs/GaAs SMLQDs vyield better intermediate band solar cells than InAs SKQDs? Why?
»Yes, SKQD solar cells have much lower open-circuit voltage (i.e., high recombination) due to
defects that result from strain.

»Can InAs/GaAs SMLQD intermediate band solar cells perform better than conventional GaAs
solar cells? Why?

»Not yet. The c(4x4) solar cell has a higher open-circuit voltage than the (2x4) solar cell
despite the c(4x4) SMLQDs having a lower ground state energy, which indicates better
carrier confinement. An optimization process to maximize the short-circuit current could lead
to high-efficiency SMLQD solar cells in the near future.
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