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• 1367W/m2 in Earth Orbit.

• <1000W/m2 at Earth’s surface.

The Sun
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PV-T Collector

EPSRC PV-T projects:

PI Knox EP/K022156/1 Scalable Solar Thermoelectrics and Photovoltaics. (SUNTRAP)
PI Ekins-Daukes EP/M025012/1 High Temperature, High Efficiency PV-Thermal Solar System

• Combined PV/Thermal 
collector

• Lower PV temperature

✓Higher efficiency

+Hot water

www.nakedenergy.co.uk



Multi-Junction Cell Concept
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Carrier Thermalisation

Non-Thermal
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Hot Carrier Solar Cell
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Hot Carrier Solar Cell
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LO Optical Phonon lifetime
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QW Hot-Carrier PV Cell
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QW Hot-Carrier PV Cell
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Resonant Tunnel Hot Carrier Solar Cell
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Evidence for hot carriers : Peak to valley ratio

Peak to 
valley ratio

V=0

V = +

• GaAs carrier distribution warms 
with increasing laser intensity.

• Carrier distribution becomes 
energetically broader

> PVR decreases.
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Peak current
shift

• GaAs carrier distribution warms 
with increasing laser intensity.

• Peak carrier density shifts to 
higher energy 

> Peak tunnel current shifts to 
lower biases

Evidence for hot carriers : Peak tunnel current
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Challenges for the hot carrier solar cell
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Conclusions
• Carrier thermalisation is a major source of energy loss in 

conventional solar cells.

• Hot carrier solar cell can, in principle achieve solar power 
conversion efficiencies of 50% in a relatively simple 

structure.

X Hot carrier solar cells have been recently demonstrated, 
under intense, monochromatic illumination at cryogenic 

temperatures.

! Remarkably slow carrier thermalisation will be required to 
rival present solar power conversion efficiencies.  


