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Stage de M1  ☒ et/ou  Stage de M2  ☒ 

 
Titre du stage : Theoretical study of the trans-to-cis photoisomerization 
dynamics of bisazobenzene 
Equipe d'accueil : ModES team (CEISAM lab) 
 

Responsable du stage :  
Nom : Morgane Vacher (cnrs researcher), Arthur Moreau (2nd-year PhD 

student) 

Tél. : 0276645147 

E-mail : morgane.vacher@univ-nantes.fr ; arthur.moreau@univ-nantes.fr 

 

Description du stage proposé :  
 
Azobenzene is a widely studied photoswitch used in various fields.[1–3] It is 
known to violate Kasha’s rule, meaning that different initial electronically excited 
states result in different photoisomerization outcomes (because of different 
pathways).[4,5] Numerous studies have investigated its trans-to-cis 
photoisomerisation, showing that the doubly excited state plays an important 
role in this process upon excitation of the second excited state.[6] 
 
Bisazobenzene, which consists of two azobenzene units linked by a central 
phenyl ring, is also a well-known compound. However, to the best of our 
knowledge, only one theoretical study has simulated its dynamics and studied 
the photoisomerisation mechanism.[7]  This project aims to simulate the trans-to-
cis photoisomerization dynamics of bisazobenzene and investigate the role of 
the doubly excited state in that system. Two isomers will be studied during the 
internship: meta-bisazobenzene and para-bisazobenzene. These two isomers 
appear to exhibit different photoisomerisation outcomes, which will be a key 
aspect of the investigation. 
 
The student will carry out DFT and TDA-DFT calculations to describe the 
electronic structure of both bisazobenzene isomers. In the second part of the 
internship, the student will perform mixed quantum-classical non-adiabatic 
surface hopping dynamics. The goal is to assess the impact of excluding the 
doubly excited state in simulations of trans-to-cis photoisomerization. 
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