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Direct-Gap Nanocrystals
Highly Efficient Materials for Light Harvesting

A Virginia Commonwealth University inventor has Benefits

developed a material that could drastically improve the .
Increases Conversion Rate of

efficiency of solar technology. Current materials used in Solar to Electric

solar cells utilize indirect energy-gaps for light absorption. Reduces Cost of Solar
While these methods are effective, they are also highly Energy
expensive. It is for this reason that solar technology is not Easily integrated with silicon

currently competitive with fossil fuels. This new VCU based electronics

material aims to change that narrative by enhancing the

Applications
light harvesting ability of solar cells, while radically reducing

] ) Solar Energy
the material costs. Through the use of direct energy-gaps ,
) ] Optical Detectors and
and Group IV semiconductor nanostructures, this new Sensors

material has the potential to make solar energy a more Light Emitting Diodes
economical option that is accessible to a wider range of

people.
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Figure 1: A simplified Quantum Dot Photovoltaic Device



The technology

The developed material is comprised of a Group IV
semiconductor nanostructure which utilizes direct energy-
gaps. Unlike indirect energy gaps which require a photon and
a phono for excitation, these direct energy gaps only require a
photon. This allows for higher absorption rates in the visible
to near IR spectrum. This technology is also compatible with
existing silicon electronics as it is composed of Group IV
semiconductors. With these two advantages, this technology
can provide a low-cost solution that can greatly increase the
efficiency of optoelectronics. The nanostructure of the
material can also be tuned so that the absorption and
emission profiles can meet the needs of any desired
technology (solar cells, light emitting diodes, optical sensors).
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Figure 2: (a) Example of indirect bandgaps used by existing solar panels,
(b) Example of direct bandgaps used by VCU’s technology; 1-Conduction
Band, 2-Valence Band

VCU Innovation Gateway is responsible for commercializing VCU research. We are
committed to enhancing the overall culture of innovation and entrepreneurship at VCU
and contributing to the growth of the region’s innovation ecosystem. This broader
mission fosters collaborations with local and prospective companies to build external
support for our inventors, and grows an entrepreneurial population to help us
commercialize our technologies through new venture creation and thus support
economic growth of our region.
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Additional
information

Patent status:
Patent Pending; U.S. and
foreign rights available

License status:

This technology is available for
licensing to industry for further
development and
commercialization

Category:
Optoelectronics

VCU Tech #:
18-023

Investigators:

Indika Arachchige, Ph.D.
Denis Demchenko, Ph.D.
Umit Ozgur, Ph.D.
Tanner Nakagawara

Venkatesham Tallapally
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