
SCS Symposium on AI 2024 November 27, 2024, University of Fribourg 

Machine-learning acceleration for semiclassical and nonadiabatic dynamics 

Jeremy Richardson 

ETH Zurich 

Semiclassical dynamics methods offer the promise of capturing quantum effects in large systems.  
However, when applied to complex molecules on the fly, they can be even more expensive than ab initio 
molecular dynamics.  I will discuss how machine-learning techniques developed for accelerating ab initio 
molecular dynamics can be extended to provide the properties required for semiclassical approaches such 
as the ring-polymer instanton theory of tunnelling [1-3] and surface-hopping simulations of nonadiabatic 
processes [4]. 
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