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= ABSTRACT e
e I will present recent results and ongoing work on ab initio modelling and design of materials, e
e focusing on materials for next generation electrochemical batteries and solar cells. Specifically, I e
:%: will present comparative studies of intercalation of ions differing by ion size (e.g. Li vs Na vs K) :%:
= and valence (e.g. Li vs Mg vs Al) in different phases of several prospective active electrode %
‘: materials including carbon, Si, Sn, TiO> and vanadium oxides, as well as studies of organic sﬁe
; electrode materials. 1 will show how ab initio modelling can help develop efficient strategies to ’§
s improve voltages or enable electrochemical activity for post-lithium storage. | will also dwell on :"e:,f-;
-: methodology issues one has to deal with when modelling battery materials such as treatment of sﬁe
; vdW interactions or deficiencies of functionals or construction of amorphous phases. ’if
T I will then present our recent results in modelling of electron and hole transport layers for :%E-;

i

perovskite solar cells and show how molecular modelling can helps resolve these important
bottlenecks on way to commercialization of this type of cells. I will highlight the importance of
aggregate state modelling of these materials for calculation of electron/hole transport rates and
optical properties, arising methodology issues, and how we have dealt with them.
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i At the end of the talk | will give a brief summary of my work addressing some of the limitations

iy of workhorse modelling methods: large-scale ab initio modelling with Orbital-free DFT and

) anharmonic vibrational spectroscopy suitable for interfaces.
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