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	Name of the host institution
	 Eötvös Loránd University

	Faculty

	Faculty of Science

	Name of the supervisor 
	János Daru


	Research Group 
	Institute of Chemistry
DaruLAB

	Research Team
	Members:
· PI (János Daru) 
· 3 PhD students 
· 3 undergraduate students
Expertise:
· Machine Learning Potentials
· Ab Initio Molecular Dynamics
· Path Integral Molecular Dynamics
· Local Coupled Cluster calculations
· Reaction mechanisms


	Project experiences

	Our projects have been funded by Hungarian NRDI Fund, via Young Researchers’ Excellence Programme (”OTKA-FK147031”)

	Research Interests 
	Next-generation machine learning potentials (MLPs) to model aqueous-phase chemistry with quantum chemical accuracy. The project aims to integrate physically grounded representations with data-driven models trained on highly accurate local coupled-cluster (CC) reference calculations, ensuring transferability and chemical reliability.
Utilization of path-integral molecular dynamics (PIMD) to capture nuclear quantum effects (NQEs) and anharmonicity in hydrogen-bonded networks, and to describe isotope effects and tunneling.
Exploration of algorithmic strategies to couple MLP training pipelines with systematic CC benchmarks, including data selection, active learning, and handling long-range electrostatics. Acceleration of simulations via multiple time step and ring-polymer contraction-based methods.
Target applications include:
· Detailed mechanistic understanding of chemical reactions in solution.
· Accurate prediction of structural, thermodynamic, and dynamic properties of aqueous systems.
· Extension of MLPs to describe complex species in solution with chemical accuracy.
This project bridges quantum chemistry, path-integral molecular dynamics simulations, and machine learning.
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	0000-0002-5630-6311 

	Contact e-mail 
	janos.daru@ttk.elte.hu 



