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In the field of light energy harvesting and conversion, silicon based solar cells show the best 
performances while the third generation solar cells, based on organic materials, show interesting 
features such as flexibility and low cost, but their performances are still limited by the poor transport 
in the active layer that is a main issue in organic semiconductors.  

According to this overall view, we proposed a new and alternative approach to convert photon 
energy into electric current based on organic materials but free from the charge carrier transport issue. 
The system is a photochromic electret which exploits a modulation of permanent field polarization in 
a capacitor that takes place as a result of a change in molecular dipole moment caused by the 
photochromic reaction. Such a change in polarization causes a charge flow in the external circuit to 
balance the charges on the capacitor plates. Therefore a current signal is generated from a light 
stimulus exploiting the reversible and repeatable photochromic reaction that occurs in the dielectric 
photoactive layer.  

In order to understand the whole mechanism this photochromic electrets is based on, we discuss the 
theoretical concepts which allows to give an estimation of the process effectiveness as a function of 
material properties.  

The figure of merit of this device is the light-triggered change in molecular dipole moment and 
photochromic materials are gifted with this feature. In order to obtain a zero field polarization device, 
the change in dipole moment must be addressed in an anisotropic way. A contact poling technique 
has been herein used to realize the proof of concept device based on a diarylethene derivative aligned 
between capacitor plates. Although any photochemical reaction that produces a change in dipole 
moment enables the conversion of incident photons into electric current, the reversibility of the 
photochromic process offers the opportunity to reset the original state, thus obtaining a self-restoring 
device. 

Keywords: photochromic material; electret; dipole moment; solar cell 

 


