How can atomistic simulations contribute to the energy
and climate transition ?
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Discovery and Exploration of Novel materials for Tandem solar cells


https://www.uio.no/english/research/strategic-research-areas/uio-energy-and-environment
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Chemical space
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Strategies to predict new materials

(e.g. solar cells or batteries)

« Scan databases/literature to find candidates
« Use databases to predict new compounds
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High throughput material screening

(nitrides for tandem solar cells)

incoming full spectrum

The top cell absorbs the high energy photons.
The bottom cell absorbs the low energy photans

Selection Metric
1.Band gap ~ 1.7 eV
2.Good flow of el./holes
3.Good abs. of sunlight
4.Defect tolerant
etc.

POIS!

%+ /rm materials with gaps outside
target range (low level)

10 candidates for synthesis




Database quality (low level DFT)
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Predict entirely new candidates
using NN and GA

GA to predict the structure of Zn,SIN,
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DENT work in progress
Xie and Grossman, PRL, 120, 145301 (2018)



Bottlenecks in material
developments

The A-lab (Berkely lab): An autonomous laboratory for the

solid-state synthesis of inorganic powders

Computations Text mining Robotic synthesis

DeepMind

Materials Project
Heating
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Recipe optimization

N.J.Szymanski et al. Nature, 624, 86-91 (2023)



Bottleneck in FAIR data enabling

« FAIR (Findable, Accessible, Interoperable,
Reusable)

« FAIR (Findable and Al ready)

People Metadata and ontologies

Convince people that data . ’ Develop metadata schemas,

sharing will advance science -] parsers, converters and

and engineering, and also . : \—\ 2 ontologies.

their own scientific work. _—

Data processing Infrastructure

and analysis Consider the storage, retrieval,

Develop and offer = J= transfer and processing of

ontology-derived workflows, | exponentially growing data

a materials encyclopedia — R —] volumes. Develop software for

and an Al toolkit. centralized as well as local servers
and for a federated data
infrastructure.

M.Scheffler et al. Nature, 604, (2022)



CoC

« Code of conduct to ensure transparency in
supply chain and ethical standards

o
=Y A\ A
° d s', 4
) Pl
~

Consumer
rrrrrrrrrr

| @ s RN TS,
OLIDTRAREL: .




	Slide 1: How can atomistic simulations contribute to the energy and climate transition ?
	Slide 2: Chemical space
	Slide 3: Chemical space
	Slide 4: Chemical space 
	Slide 5: Strategies to predict new materials (e.g. solar cells or batteries)
	Slide 6: High throughput material screening (nitrides for tandem solar cells)
	Slide 7: Database quality (low level DFT)
	Slide 8: Predict entirely new candidates using NN and GA 
	Slide 9: Bottlenecks in material developments  
	Slide 10: Bottleneck in FAIR data enabling
	Slide 11: CoC

