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A high-stakes experiment

Melting polar ice

Image: National Geographic




Photovoltaics

Xunhght..kilometer steel foil PV

Solar cel

Image: NREL,




What is in a nanocrystal “ink”
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Aside: material considerations

e 16 TW ~500 MW (32,000)
e >80% Fossil Fuel
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Image: Greg Goebel

e 170 mi? at 15% efficiency
— California




Earth abundance

Atomic #
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Percent
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Nanocrystal-based solar cell

Low-cost, wide-area fabrication: spin- and spray-casting, electrodeposition
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Understanding and
@ “ engineering the
transport of electrons

Spectroscopy, electrical measurement,
and both simultaneously
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Energy

Semiconductors and molecules:
only certain allowed states

Linear combination of atomic orbitals (LCAO) leads to MOs
Large number of atoms - states cluster into bands

Size can restrict the available states
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Measuring nanocrystal excitations
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Measuring nanocrystal excitations
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Quantum dot-based photodetector
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Photocurrent due to nanocrystal
excited states
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Collected charges originate in the

excitation of quantum confined states
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f\ Understanding and

@ “ engineering the
transport of electrons

Thank you

Questions?



