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Conversion of ‘hot’ charge carries into multiple charge carriers in semiconductor nanocrystals can bypass detrimental losses in solar energy conversion due to hot carrier cooling and lead to single junction solar cells with power conversion efficiencies exceeding the Shockley-Quiesser limit. We have investigated multiple exciton generation (MEG) in isolated NCs of PbSe, PbS, PbTe and Si using femtosecond transient absorption.  Our results along with complimentary measurements in other laboratories provide incentive to further understand the electronic structure, charge-carrier dynamics, NC surface chemistry, inter-NC electronic coupling and charge transport in nanoscale architectures in order to realize the benefits of MEG. Our efforts are focused on understanding these processes in three-dimensional arrays of PbSe NCs that have varying degrees of inter-NC electronic coupling.  An overview of this work will be presented along with new advances and future directions.   
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TOPICS
Please choose primary and secondary topics

A
Optical properties of materials


A1
General


A2
Crystals


A3
Polycrystalline bulk and film


A4
Amorphous and organics


A5
Nanostructures, including photonic crystals

B
Preparation and Characterization of Quantum Dots, Quantum Wires and Other Quantum Structures

C
Excitonic Processes

D
Luminescence, Phosphors, Scintillators and Applications

E
Photoinduced Effects and Applications

F
Photoconductivity and Photogeneration

G
Nonlinear Optical Effects and Applications
H
Electro-Optic Effects and Applications 

I
Glasses for Optics, Optoelectronics and Photonics (including ZBLAN, fluozirconate, oxyfluoride and other glasses)
J
Polymers for Optics, Optoelectronics and Photonics
K
Semiconductors for Optoelectronics 

J1
Semiconductors for Optoelectronics: Wide Bandgap

J2
Semiconductors for Optoelectronics: Narrow Bandgap

J3
Semiconductors for Optoelectronics: Heterostructures
L
Light Emitting Devices (including organics)


M
Photonic and Optoelectronic Materials and Devices (including devices for telecommunications, laser and detectors)

N
Optical Storage
O
Photovoltaics (materials and devices, and their properties)

P
Waveguides and Integrated Photonics

Q
Silicon Photonics

R
Optical Fibers and Fiber Sensors
S
Experimental Techniques

T
Femtosecond Spectroscopy
U
Teraherz (THz) techniques, including materials, emitters and detectors 
V
Defect Spectroscopy
W
Plasmons and Surface Plasmons

X
Selected Topics (e.g. Photocatalysts in Materials, Materials for Energy Conversion etc)
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