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The lambertian limit to light confinement
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e WV is the slab thickness

e qis the slab absorptivity
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Best in Class
/ \ Si Based cells
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Other approaches: Plasmonic Enhancement
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Superfluous absorption ends as metal losses!!!

H. Atwater and A. Polman, Nat. Mat. 9, 205 (2010)



Other approaches: Photonic Enhancement
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What we are looking for...

A ray based approach that surpasses the Lambertian limit

How we are going to do so...

Combining external cavities with a novel passive tracking

scheme



External cavities
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Pros and cons of external cavities

Pros
e Higher confinements then Lambertian approaches
e Removes optical constraints from the cell
e Diffused illumination on the active material
e Reduces recombination current in high luminescence materials (perovskites,
GaAs)

Cons
e Requires tracking
e Bulkier construction



Passive tracking
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External cavity + Passive tracking

Flat panel arrangement
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The key is an efficient Reactive Reflector
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Reactive Reflector Prototype

Concept Transmission

Average of 10 normelized transmission mesurments
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Preparation of the reactive reflector
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Optical forces on microparticles

Optical forces on a single bead Rearrangement of beads around focused
light beam
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http://www.youtube.com/watch?v=a7ipmhLX7HM
http://www.youtube.com/watch?v=f6xJTGe7T0M

Predicted performance
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Surpassing SQ limit with wavelength splitting

Spectrally optimized
cells
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Conclusions

e The combination of external cavities with efficient passive tracking opens up
new opportunities for cost-effective solar energy conversion

o Making simpler cells
o Confinement beyond the Lambertian limit

e Possibility to surpass SQ limit via wavelength splitting

e Challenges still remains with maximizing transmission, reflection, and
concentrator design

e The existence of a new kind of optomechanical force brings opportunities
beyond light management
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