ESF Short Visit Grant within the framework of the ESF Activity entitled 'New Generation of Organic based Photovoltaic Devices'.
Scientific report by Gerrit Boschloo

Hybrid solar cells - Visit to University of Angers, France 

On 24 June 2008 I visited the Groupe Systemes Conjugues Lineaires at Angers University, and had discussions with the principal investigators Dr. Antonio Cravino, Dr. Philippe Leriche and groupleader Prof. Jean Roncali. In this research group, a class of star-shaped, amorphous, highly colored molecules have been developed that posses good hole conductivy in solid state films. These materials have been investigated in fully organic solar cells in a bilayer configuration, in field-effect transistors and in light-emitting diodes. My interest is to initiate a collaboration in order to use these materials in hybrid solar cells, composed of inorganic and organic materials. 
In a short seminar I presented the promising initial results that we obtained using one of their dyes that we received earlier, in combination with TiO2 thin films. We have reached short-circuit currents in the order of 1 mA cm-2 in solar light, which are among the highest obtained for a flat organic / inorganic bilayer solar cell, see Figure 1. The possibilities for further improvements were discussed. Specifically, by dye-design good attachment the TiO2 can be obtained. Modification of side-groups can lead to enhanced hole transport.   
We outlined the structure of future sample exchange, a joint publication, and possible application in European collaborative project. 
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Figure 1: IV curves of hybrid bilayer cells (NA3 / TiO2) in full sunlight. The nr of cycles indicated the TiO2 layer thickness.

Uppsala, 9 July 2008

Gerrit Boschloo     

