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Motivation - Light induced structural changes
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Methodology - Excited state forces

0 = Aoy (OHI — OHT?, + 0K 1)
\ Excited state E, + Q cvery!
Where
w oH i i =
Exci’gtion ij aHgftAEﬁjp/AE;ijﬂ ifi # j
Ground state E, And
> aKcvc’v’ = Z aH]ifthvjv'/AEJZp(dft) + 3 other similar terms
Coordinate J
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Results - Excited state forces on cubic CH;NH;Pbl;
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Theoretical study of the energy

Distribution of forces barrier for ionic migration

— ~ 0.3eV/A
Ar ev/

Relative energy (eV)

0 1 2 3 4

0.05 0.10 0.15 0.20 0.25 0.30 Migration distance (A)
F(eV/A) Eames et al, Nat Comm, 6, 7497 (2015)
Conclusions Acknowledgements

We calculated excited state forces in terms of GW/BSE + DFPT calculations
Atomic forces in MAPI’s cations are higher than forces in the cage

Optical absorption may cause methylammonium vibration!

Excited state forces are strong enough to cause ionic migration




