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Observations Too simple Too slow Physical parameters Best of both worlds? × Bayesian parameter inference 1D models hide nanostructure details into effective material parameters, whereas 2D models are too demanding for parameter extraction.

Can we make the most of 1D models by studying synthetic datasets of controlled geometry?

Current-voltage (JV) curves compress many physical informations into one smooth curve.

Can we make fitting procedures more reliable by considering several characterizations at once?

Objective: provide experimentalists with useful interpretation guidelines of their data.

Scientific challenges and motivations

Can 1D Models be Trusted to Extract Physical Parameters from Device Characterizations?

Proposed methodology

Case study: impact of interface roughness on open-circuit voltage and short-circuit current

By providing the geometry, we bypass the lack of direct experimental observations and are able to study separately the influence of some exagerated geometric features.

By fitting litterature's 1D models to the synthetic datasets we hope to unveil how their parameters silently embed the geometry.

Bayesian inference provides a handy framework to combine data from various sources (JV, CELIV, TPC, TPV, C-freq, IMPS, etc.).

This will lead to an enhanced parameter extraction procedure to be used on experimental data.

The most prominent geometrical characteristic is the interface area because it impacts directly the average conversion rates between bound and free charges.

Based on this argument, a well known approximation for open-circuit voltage losses (ΔV OC ) can be adapted:

V OC can be predicted with a 3% accuracy or better, for a large range of sensible geometries.

For J SC , an additional notion of tortuosity is needed. 

SMH

Systèmes et Microsystèmes Hétérogènes

  models should, when possible: reproduce observations, at best explain their trends use parameters directly relevant to the effect under study run fast enough to allow parameter extraction or design optimizationThe study of this nanostructure is challenging because: organic materials are disordered in energy and position the relevant nanoscale details are hard to observe directly in practice, there is no way to vary it systematically State of the art organic solar cells use a double percolation network of two organic materials to carry electrons and holes to their respective electrode. model fits a JV curve from the 2D model, does it generalize to predict its TPC response as well?