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Συνοπτική περιγραφή (στα αγγλικά):  

Polymeric systems are complex materials of great technological importance, in 
manufacturing, packaging, and for environmental applications. They are particularly 
challenging to study with molecular simulations, which is a powerful technique to 
investigate at the molecular level the properties of complex chemical systems, but it 
is extremely computationally intensive. Multiscale simulation strategies are thus 
required for polymer systems, that are usually elaborate and system-specific. These 
schemes could be generalized and streamlined by the application of Machine 
Learning (ML) methods. 
 
A main advantage of ML models in the context of molecular simulations is that they 
are not constrained to a predefined mathematical function, therefore they are 
endowed with higher flexibility and expressive character compared to traditional 
molecular models. Recently, neural networks have shown great promise in the 
development of improved atomistic force fields. 
 
In the overarching project into which the work will be integrated, we investigate the 
use of Machine Learning methods (including deep learning alternatives) to create 
optimized molecular force fields, using suitable descriptors for the local 
environment. The obtained potential will be integrated into a Molecular Dynamics 
open-source software (LAMMPS) to perform large-scale molecular simulations. 
Finally, we aim to create an automated pipeline for the evaluation of the Machine 
Learned force field against structural and thermodynamic properties of the systems. 
 
The project involves a synergy of Software and Knowledge Engineering Lab (SKEL | 
The AI lab) of the Institute of Informatics Telecommunications and the Molecular 
Thermodynamics and Modeling of Materials Laboratory (MTMML) of the Institute 



of Nanoscience and Nanotechnology. 
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