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How to catch all available photons
by a thin solar cell?
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Refractive index of material, n, defines how much light is
reflected (portion R) and transmitted (portion 7) at the in-
terface onto which light is impinging. The art (and busi-
ness) of high efficiency solar cells is to maximise the ab-
sorbed portion A of sun light in the overall energy bal-
ance A+R+T = 100%, which implies that no light should
be escaping a slab of a solar cell engineered to deliver
R =0 and T =0, hence, aiming at a perfect light trapping
with 4 = 100%.

The research groups of Prof. Sajeev John from Univer-
sity of Toronto and Prof. Saulius Juodkazis from Swin-
burne University of Technology show how to further en-
hance light trapping beyond the ray optics limit by trap-

ping light with photonic crystal (PhC) periodic patterns.
Interference of light which is trapped inside micro-thin Si
layer can reach further absorption towards the ideal full
absorption limit of 4 = 100%. Importantly, strong absorp-
tion due to interference and light localization enhances
light absorption even in micrometers thin solar cells. The
principle of PhC light trapping is applicable for other ma-
terials and applications where enhancement of light ab-
sorption is beneficial, e.g., in wide range of sensors. Large
area direct laser writing is shown to deliver solution for
fabrication of light trapping surfaces beyond the current-
ly achievable limit. Laser writing is industrially scalable
for macroscopically large area patterning of solar cells
and can be carried out in the ambient room conditions.
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