
 

PhD Project in Dr. Elisabet Romero Group at ICIQ 

Design, Construction, and Investigation of Chromophore-Protein systems able 

to perform Ultrafast Energy and Electron Transfer Processes 
 

The motivation for this Project is the need to face the global challenge of achieving a 

renewable, widespread and inexpensive energy supply towards a sustainable future. The 

energy of the Sun fulfils these conditions, however, the efficient and inexpensive conversion and 

storage of solar energy into a fuel remains a fundamental challenge.  

 

Within this Project, the PhD Student will develop a new generation of solar-energy 

conversion systems based on the design principles of Photosynthesis, the most advanced one 

being the utilization of coherence1 (for a recent review see Romero et al., Nature, 20172). 

More specifically, the Student will design, construct, and investigate chromophore-protein 

assemblies (Figure 1) composed by renewable and abundant materials capable to perform 

efficient and ultrafast energy and electron transfer processes.  

Figure 1. Illustrative chromophore-protein assembly. The chromophores are shown in green 

and the protein is represented as purple and grey ribbons. (Left) top view, (center) titled side 

view, (right) side view.  

 

The static and dynamic properties of the newly created assemblies will be studied by several 

methods, with a strong focus on spectroscopic techniques [time-resolved: Two-Dimensional 

Electronic Spectroscopy (2DES), Transient Absorption, Time-correlated Single Photon 

Counting (TCSPC); steady-state: Absorption, Fluorescence, Linear and Circular Dichroism, Stark, 

Raman, FTIR, Fluorescence Line-Narrowing (FLN)].  

 

The optimized systems will be integrated into solar cells to generate electricity and, ultimately, 

they will be coupled to catalysts (developed by collaborators) to construct devices able to 

achieve cost-effective solar-energy conversion to fuel. 

 

The PhD student background should be on (Bio)Physics or Physical Chemistry. 
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