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Importance of alternatives?

Issues with Silicon:

1. Limited efficiency

2. Space constraints to install Si-based PV
3. Rigidity

4. High Fabrication cost

Issues with Pb-based perovskites:

1. Toxicity
2. Stability
3. Device Efficiency @

H,0

1 C. Ponti, G. Nasti, D. Di Girolamo, |. Cantone, F. A. Alharthi, A. Abate, Trends in
Ecology & Evolution 2022, 37, 281.
2C. E. Torrence, C. S. Libby, W. Nie, J. S. Stein, iScience 2022, 26, 105807.

[Why explore alternative optoelectronic materials? }
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Methodology
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Ternary Selenides

1. Initial screening of Ternary selenides

AMSe, \

54 x 53 = 2862 possible ternary selenides
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2. Assessing Phase Stability
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3. Assessing Thermodynamic stability
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Feature Importance
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Suitable Bandgap

4. Screening based on Bandgap Screened candidates: 51
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5. Screening based on Effective Masses — SLME + Phase stability — Toxicity — Defect Analysis

Screened
candidates: 7
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SLME(Spec’rroscopic Limited Maximum Efficiency)

The SLME is a theoretical photovoltaic energy conversion
efficiency; it takes into account the effects of the material-

dependent absorption coefficients from first-principles

calculations and nonradiative recombination.
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AIMD and NAMD
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taee, Seven Final AMSe; candidates

Compound HSE06 Band gap m,* m,* | SLME (%) (1 pm)

(¢

920 Ternary Chalcogenide candidates

(AMSe,) (eV)
Phase stability investigation BaZrSe; 0.99 0.482 -0.587 27.80
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. E ¢
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1. Moroz et al.;Inorg. Chem. 2018, 57, 12, 7402-7411
2. Lee etal.;Solid State Sciences, 2005, 7, 9, 1049-1054
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Prospects
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