
Scientific Achievement
Broadband	and	angle-insensitive	anti-reflection	(AR)	
coatings	that	rely	on	porous	nanomaterials	are	
formed	on	curved	lens	surfaces	by	self-assembly.

Significance and Impact
The	application	of	optimized	bilayer	coatings	onto	
lenses	within	a	concentration	photovoltaics	(CPV)	
architecture	improved	their	power	output	by	8.2%.

Research Details
– Sacrificial	polymer	components	self-assemble	into	spheres	
in	a	spin-on	glass	matrix,	which	are	then	removed	in	a	
thermal	process	that	transforms	the	matrix	into	a	
nanoporous	structure	with	reduced	refractive	index

– The	index	can	be	easily	tuned	by	polymer	loading,	and	
multilayer	coatings	can	be	created	on	flat/curved	glass	
surfaces	to	significantly	reduce	Fresnel	reflection	losses

– Much	easier	to	be	fabricated	on	glass	compared	to	bio-
inspired	moth	eye	structures
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(A)	Coating	fabrication;	(B)	SEM	image;	
(C)	Transmission	enhancements;	(D)	CPV	setup	
and	optical	images	of	coated	and	bare	lenses;	
(E)	IV	curves	showing	CPV	performance	
enhancement.
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