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The Laboratory of Chemical Informatics is organized around loosely connected research 

topics. Our projects tackle various chemical problems with the intensive application of 

informatics and computational methods. The investigations in the laboratory include 

computer simulations, quantum chemical calculations, development of the applied techniques, 

both in methodology and algorithms. During the years 2013-2015 the laboratory focused on 

the following fields:      

Chemometrics: 

In chemometrics Gergely Tóth investigated the effect of the allocation in test/training split 

and the extension of Mahalanobis transformation to periodic systems. During the research 

period, Gergely Tóth was a partial supervisor of a PhD student, with whom they developed a 

fast committor map determination algorithm. The results were presented at international 

conferences and at Hungarian meetings. 

Development of computational methodologies: 

Ödön Farkas started the period between 2013 and 2015 with completing the development of 

a new kind of molecular dynamics simulation method, „cool dynamics”, which uses cooling 

instead of freezing certain internal coordinates to reduce the effective degrees of freedom. The 

method was successfully applied for conformational analysis of flexible molecules and 

presented at the European User Group Meeting of ChemAxon (www.chemaxon.com): 

https://www.youtube.com/watch?v=8KGJLRDEhtk  

Ödön Farkas also aims using the method for the quantum chemical modeling of organic 

reactions. They have also finished the implementation of the Merck Molecular Force Field 

(MMFF94) and MDL’s 166-bit MACCS molecular fingerprint. They are about to continue 

their investigations in the area of molecular descriptors. 

László Túri started developing a quantum molecular dynamics program code that uses the 

Gaussian09 quantum chemical program package in a Born-Oppenheimer type molecular 

dynamics simulations. 



 2

Classical simulations: 

András Baranyai dealt primarily with the BK3 water model during the 2013-15 years. They 

carried out demanding calculations for several anomalous properties of water using this 

model. They also developed numerical technology for the simulations. András Baranyai 

derived a polarizable potential set for alkali halides, and they also studied circumstances for 

the overheating of water. 

Gergely Tóth was the supervisor of two BSc theses concerning the molecular process of 

water evaporation. Different energy distributions were calculated for the particles involved in 

the evaporation in molecular dynamic simulations and the free-energy profile of the 

evaporation was determined. The topic of an MSc thesis was the interpretation of velocity 

autocorrelation spectra using various projections. 

Quantum-classical simulations: 

László Túri carried out systematic one-electron mixed quantum-classical molecular 

dynamics simulations on negatively charged molecular clusters. The simulations for water 

cluster anions in combination with high level quantum chemistry calculations further 

emphasized the cavity structure of the hydrated electron. Similar studies have been performed 

for solvated electrons is methanol clusters, while the work is in progress for ammonia 

clusters. As an extension of the one-electron approach, many-electron Born-Oppenheimer 

simulations have also been carried out for methanol cluster anions. This project represents a 

new research direction in comparison with the previous one-electron studies. Nevertheless, a 

new, polarizable electron-water molecule pseudopotential, that can be used in mixed 

quantum-classical simulations, has been developed, tested and applied in László Túri's group. 

The interesting feature of the model is that it is based on the Baranyai BK3 model. 
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