Modeling Photo-Responsive systems using combined classical and DFT approaches
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Photo-responsive materials are gaining ever-increasing attention thanks to their fast -- and often
dramatic -- response and the relatively non-invasive nature of light as a stimulus [1].
Nonetheless, understanding the excited state mechanisms that are at the basis of these materials
is very challenging both for theory and for experiments. If indeed ground state properties of
condensed systems (ex. crystalline or amorphous phases) are currently feasible and even if
excited states description has greatly advanced [2,3,4] this latter is often associated with
nontrivial computational expense so that the study of excited state reactivity,
mechanochromism, piezochromism, heterogeneous photocatalysis, and photoemission,
remains a significant challenge for theoretical approaches.

In this talk, we present the contribution of our group to the modeling of some of these
phenomena, combining different theoretical tools ranging from classical to quantum
approaches in either molecular or periodic formalisms [5-7]. We demonstrate that by choosing,
developing and combining suitable theoretical tools, such phenomena can be qualitatively (or
even quantitatively) described.

References

1. R. Yuste Nature methods 2 (2005), 902

2. M. Ferrero, M. Rérat, R. Orlando and R. Dovesi Journal of Computational Chemistry 29
(2008), 1450

3. 0. B. Malcioglu, R. Gebauer, D. Rocca and S. Baroni Computer Physics Communications
182 (2011), 1744

4. M. Walter, H. Hakkinen, L. Lehtovaara, M. Puska, J. Enkovaara, C. Rostgaard and J. J.
Mortensen The Journal of Chemical Physics 128 (2008), 244101

5. L. Wilbraham, C. Adamo, F. Labat and I. Ciofini Journal of Chemical Theory and
Computation 12 (2016), 3316

6. D. Presti, L. Wilbraham, C. Targa, F. Labat, A. Pedone, M. i. C. Menziani, I. Ciofini and C.
Adamo Journal of Physical Chemistry C 121 (2017), 5747

7. L. Wilbraham, M. Louis, D. Alberga, A. Brosseau, R. Guillot, F. Ito, F. Labat, R. Métivier,
C. Allain and I. Ciofini Adv. Mater. 0 (2018), 1800817



