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Can we describe photochemistry without nonadiabatic dynamics? 
 

Elisa Pieri 

 

Department of Chemistry, Stanford University, US  

Email: elipieri@stanford.edu  

 

 

         
 

 

 

Successful attempts have been made in automated reaction discovery for ground state chemistry. 

However, automated photorection discovery represents a much bigger challenge due to a 

multiplicity of technical and conceptual issues (e.g., the lack of a comprehensive nonadiabatic 

transition state theory). 

The recently developed Nonadiabatic Nanoreactor employs a new scheme to identify all the 

possible photoproducts of a photoreaction. We use seam-constrained metadynamics to extensively 

probe the intersection seam between two electronic states and identify representative conical 

intersections. Systematic sampling of the branching plane and subsequent relaxation on the ground 

state allows to find available photoproducts.  

We show that a crude model achieves reasonable success in quantitatively estimating the 

branching ratios, and we discuss the impact of the limitations involved and strategies to overcome 

them. 
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Classification of Doubly Excited Molecular Electronic States  
 

Mariana T. do Casal1, Josene M. Toldo1, Mario Barbatti1,2 and Felix Plasser*3 
1Aix-Marseille University, CNRS, Marseille, France 

2Institut Universitaire de France, 75231, Paris, France 
2Department of Chemistry, Loughborough University, Loughborough, LE11 3TU, 

UK. 

Email: mariana.telles-do-casal@univ-amu.fr  

  

          
 

Electronic states with partial or full doubly excited characters play a crucial role in many areas, 

such as singlet fission and non-linear spectroscopy. Although doubly-excited states have been 

studied in polyenes and related systems for many years, their assignment as single vs. doubly 

excited, even in simple polyenes, such as butadiene, has sparked controversies. So far, no well-

defined framework for classifying doubly excited states has been developed, and even more, there 

is not even a well-accepted definition of doubly excited character. Here, we present a solution: a 

physically motivated definition of doubly excited character based on operator expectation values 

and density matrices, which works independently of the underlying orbital representation, avoiding 

ambiguities plagued in earlier studies. Furthermore, we propose a classification scheme to 

differentiate two limiting cases: two single excitations occurring within two independent pairs of 

orbitals leaving four open shells (DOS) and the promotion of both electrons to the same orbital, 

producing a closed-shell determinant (DCS). We illustrate the conversion between those two 

limiting cases using a well-known photochemical reaction, ethylene dimerization. This work 

provides a deeper understanding of doubly excited states and may guide more rigorous discussions 

towards improving their computational description yet providing insight into their fundamental 

photophysics.  
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How to connect 
 
Alexey Akimov is inviting you to a scheduled Zoom meeting. 
 
Topic: VISTA, Seminar 47 
Time: Dec 14, 2022 10:00 AM Eastern Time (US and Canada) 
 
Join Zoom Meeting 
https://buffalo.zoom.us/j/94434426923?pwd=YmdoZWx1aVgweW1aYWpEd3ZwREpWUT09 
 
Meeting ID: 944 3442 6923 
Passcode: 279526 
One tap mobile 
+16465588656,,94434426923#,,,,*279526# US (New York) 
+13126266799,,94434426923#,,,,*279526# US (Chicago) 
 
Dial by your location 
        +1 646 558 8656 US (New York) 
        +1 312 626 6799 US (Chicago) 
        +1 301 715 8592 US (Washington DC) 
        +1 346 248 7799 US (Houston) 
        +1 669 900 9128 US (San Jose) 
        +1 253 215 8782 US (Tacoma) 
Meeting ID: 944 3442 6923 
Passcode: 279526 
Find your local number: https://buffalo.zoom.us/u/adBzXtFc 
 
Join by SIP 
94434426923@zoomcrc.com 
 
Join by H.323 
162.255.37.11 (US West) 
162.255.36.11 (US East) 
115.114.131.7 (India Mumbai) 
115.114.115.7 (India Hyderabad) 
213.19.144.110 (Amsterdam Netherlands) 
213.244.140.110 (Germany) 
103.122.166.55 (Australia Sydney) 
103.122.167.55 (Australia Melbourne) 
149.137.40.110 (Singapore) 
64.211.144.160 (Brazil) 
69.174.57.160 (Canada Toronto) 
65.39.152.160 (Canada Vancouver) 
207.226.132.110 (Japan Tokyo) 
149.137.24.110 (Japan Osaka) 
Meeting ID: 944 3442 6923 
Passcode: 279526 
 


