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Electron dynamics and structure at photovoltaic interfaces 
 
Nowadays solar cells are dominated by crystalline silicon p-n junctions because of the device 
efficiency and mature technological process. However, the price of this technology does not 
allow to compete currently with fossil energies and alternative systems are being studied, 
which involve charge dissociation at an interface between two materials. 
 
The efficiency of the photovoltaic process depends on the charge transfer at this interface. If 
the photoactivated electron recombines rapidly with a hole, efficiency decreases as the charge 
carriers do not reach the external circuit. Efficiency can alternatively be increased by 
generating several electron-hole pairs from a single incoming photon (multiple exciton 
generation), which is possible in materials with strong electronic correlation.  
 
This internship will aim to study the atomic structure  and the electronic relaxation in 
photovoltaic interfaces by time-resolved photoemission. The project will take advantage from 
the only experimental setup in France allowing the study of ultrafast dynamics in electronic 
structure [2]. Complementary atomic structure studies will be performed by scanning 
tunnelling microscopy. 
 

 
Fig. 1. (left) Time-resolved two photon photoemission spectra of 1 monolayer of Cu-
phthalocyanine on a C60 film. A first photon creates an exciton in CuPc. After a controlled 
delay time, a second photon ionizes excitons (S1 or CT) and probes their time evolution. In 
this way, the ultrafast dissociation of excitons can be studied. (right) Illustration of the 
excitation of the charge transfer exciton. 
 
 
 
Please, indicate which speciality(ies) seem(s) to be more adapted to the subject: 
 
Condensed Matter Physics:  YES        Macroscopic Physics and complexity: NO 
Quantum Physics:  NO    Theoretical Physics: NO 


