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Platform technology – will describe one application that would resonant with most of audience

Introduction – technology & David Norris

I would like to talk to you about a new PLATFORM technology that Professor David Norris – who happens to be in the audience today – in the University of Minnesota’s highly ranked Department of Chemical Engineering and Materials Science has developed.

It is a technology – thermal emitter – that solves the problem with current emitters used in thermophotovoltaics
Improved efficiency – with these benefits…




ThermoPhotovoltaics

• Direct conversion of heat into 
electricity via photons
– Thermal emitter
– Solar cell

Need for more efficient thermal emitters that 
better match the absorption characteristics 
of the solar cell
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Ideal is to convert all thermal energy into a norrow band of emission that is matched to the solar cell
In theory can be extremely efficient

In theory thermophotovoltaics can be more efficient (at energy conversion) than traditional photovoltaic cells because in effect they are able to convert (use) more of the sun’s spectrum.

Most people recognize that the main challenge (problem) in the area of thermophotovoltaics is thermal emitter….


Problem
Disadvantages of current solution
Talk to you about technology that address the above problem by x,y,z
Benefit is … 



Shortcomings Of Current Emitters

• Broad emission spectrum 
– Wavelength 

• Multi-direction emission 
– Angular

Selective
Emitter

N P

Photovoltaic
Cell



Improved Thermal Emitter

• Narrow wavelength 
output

• Laser-like beam 
• Low power input
• Simple architecture
• Easy to manufacture



Photonic Crystal – Bull’s Eye
• Patterned refractory 

metal film
– Tungsten, Silver, 

Tantalum
• Converts heat into 

light
– Or light into heat

• Tunable – emission 
wavelengthSurface PlasmonsSurface Plasmons
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This “bulls eye” pattern creates an efficient plane for the movement and control of plasmons across the surface

Performance has been demonstrated;
Testing of metallic films in Tungsten, Silver and Tantalum has confirmed computational models�
The Tungsten film when heated to 800°C emits a narrow beam near 3.5 micrometers with an angular resolution of 0.05° 




Platform Technology

• Other Potential Applications for Bull’s 
Eye
– Wireless Temperature Sensors
– Chemical Sensing
– Monochromatic Light Source

• Different patterns = new applications
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Wireless Temperature Sensors
A non-powered, wireless sensor for temperature that can reside in a harsh environment
	Stand-off sensing of light frequency will correspond to the temperature of metal surface

Chemical Sensing
A non-powered, wireless sensor for chemicals that can reside in a harsh environment
Monochromatic Light Source
A metallic film design that emits a frequency of light that is controlled by heating a metallic film to a specific temperature
A simple, low cost, controllable light emitting source for consumer electronic applications




IP Licensing

• IP Status – Provisional applications filed

• Development next steps
– Optimize design and materials 
– Demonstrate applications
– Find development partners
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Seeking corporate partners
Licensing
Development partners




Contact Information
Russ Straate

Technology Marketing Manager
612-625-5878

rstraate@umn.edu

For additional information visit…
University of Minnesota

Booth 1510
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