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Schrodinger equation [1925]




.... the exact applications
of these [quantum
mechanical] laws lead to
equations much too
complicated to be
soluble.

Quantum mechanics of many-electron systems
Paul Dirac, 1929




1950s: Quantum Breakthrough!
Density Functional Theory

electron
> density




21st Century: Quantum Breakthrough!
Supercomputing

Installation of the UK Supercomputer “Archer2”
750,000 compute cores



In Silico materials modelling
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In Silico materials design
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New material!
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“The era of global boiling has arrived”

[Antonio Guterres, UN secretary general]

We need new materials for energy conversion and storage

More efficient solar cells

Energy dense batteries
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Perovskite: a super-material for solar cells?
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Perovskite: a record-breaking material

Tech

‘Miracle material’ smashes solar panel
efficiency threshold

Breakthrough paves way for mass-production of ultra-efficient perovskite solar cells
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Silicon only - Perovskite on silicon - Silicon

29% 2> 33%



Courtsey Dr Jarvist Frost, Imperial College London



Thanks for listening
to me and my materials

Dr Lucy Whalley

l.whalley@northumbria.ac.uk
Website: lucydot.github.io
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