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ABSTRACT:

Surface texturing is widely used to enhance light trapping in photovoltaic solar cells by reducing front-surface reflectance and increasing the optical
path length of light within the device. This is particularly relevant for thin absorber layers, where efficient photon confinement is essential to maximize
absorption. Numerical optoelectronic simulations provide a powerful tool for optimizing surface texturing; however, accurately incorporating real, non-
periodic nanotextured surfaces into simulation models remains challenging. In particular, their optical behavior cannot always be adequately described
using conventional periodic or geometrical models, making the characterization of their haze properties essential for accurate model parametrization. In

this work, we present a methodology for the characterization of non-periodic nanotextured surfaces, with particular emphasis on their haze properties

and their implementation in optoelectronic simulation models.
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APPROACH ANGLE RESOLVED SCATTERING
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Objective: Develop an experimental methodology combining spectral haze and
angle-resolved scattering to derive physically informed inputs for optoelectronic
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around the sample.
Haze describes how much light is scattered, but not its angular distribution.

APPLICATION METHODOLOGY Angle-resolved measurements capture the wavelength- and incidence-

angle-dependent scattering behaviour of textured surfaces.
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= Their combination enables experimentally informed optical modelling of non-
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. periodic nanotextures without explicit geometrical reconstruction.
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photogeneration.

= A parametric study of the influence of interface-specific scattering regimes,
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optical performance of perovskite solar cells is ongoing.

ACKNOWLEDGEMENTS

The work of measurement and simulation was supported by the ORAIN
project (Gobierno de Navarra), Grant Agreement No. 101122288, PC24-
ORAIN-005-002. The setup for angle resolved scattering measurement

was supported by CHLOE Project PID2021-1257860B-C21, funded by

MICIU/AEI/10.13039/501100011033 /10.13039/501100011033 and by
the ERDF, EU.

Flat 1,118 23,16 81,75 21,17
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   R tot =  R dir +  R diff


   T tot =  T dir +  T diff  
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