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Recent interests in photo-electrochemical catalysis of water splitting have boosted studies on p-type
dye-sensitized photo-cathodes for the hydrogen evolution reaction [1]. In these devices, the sunlight
harvesting is carried out by p-type dye-sensitized solar cells (p-DSSCs), which are the complementary
photocathodes to well-studied n-type DSSCs (Grétzel cells) [2], and are mostly built on nickel oxide
(NiO) electrodes [3]. Their low performances, however, have hindered the development of convenient
tandem solar cells based on coupled cost-effective n- and p-type DSSCs [3]. Experimental investigations
have demonstrated that electronic processes at the dye-electrode interface are responsible for such
low p-DSSC efficiencies [4]. Indeed, interfacial properties have been shown to be highly dependent on
the dye anchoring group and binding modes on NiO surfaces [5].

Here, we report state-of-the-art first-principles calculations on the interfaces between NiO (001)
surface and two different sensitizers: a prototypical coumarin-based dye (C343) and a recently
proposed push-pull dye [6]. From our results, we derive structure-property-function relationships that
can help to develop further p-type DSSC photocathode materials with improved performances.
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