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PREPARATION
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RESULTS

PERSPECTIVES

Doped Tin Oxide (SnO2) is used 
as HTL in perovskite solar cell [1,2]1

2
To prevent degradation and to improve 

the HTL-AL interface it can be passivated

3
Additives serve as junction 

between HTL and perovskite [3,4,5]

4
Proton transfer is a long time scale process so
we need long dynamics on large system [6,7]
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MLIP PARAMETERS

- Irreps 128x0e+128x1o
- 2 layers
- Correlation order: 3 
- Radial cutoff: 6.0 Å
- Total nb of parameters: 752174
- Nb of gradient updates: 3600

Naive finetuning
Active learning

matpes-r2SCAN foundation Hydroxylated SnO2 model

Training set: 8x20 conf.

RMSE(E)= 0.5 meV/atom

RMSE(F)= 38.7 meV/Å
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Hydroxylation processes
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Evaluation of the AIMD Trajectories

i)  Add additives to the MLIP model
ii) Compute ML-MD and understand 
the reactions between hydroxylated 
SnO2 and additives to enhance the 
efficiency of solar cell devices

[MPA] : mercaptopropionic acid         [2PACz] : [2-(9H-carbazol-9-yl)ethyl]phosphonic acid 
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