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RESEARCH PROFILE: 
Experimental and theoretical magnetic resonan-
ce studies of fundamental interactions between 
the electromagnetic field and nuclear magnetic 
moments are aimed at the determination of the 
interaction parameters with ultra-high precision 
and the search for new and not observed yet 
effects.
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CURRENT RESEARCH ACTIVITIES: 
Experimental studies of nuclear magnetic resonance in the gas and liquid phase combined with quan-
tum chemical computations focus on the determination of nuclear magnetic shielding, nuclear magnetic 
dipole moments, and indirect spin-spin coupling in small and medium-size molecules including water, 
molecular hydrogen, and components of the Earth’s atmosphere. The goals of these studies are to exam-
ine (i) nuclear magnetic parameters of the isolated molecule and (ii) the influence of intermolecular in-
teractions, isotopic substitution and the application of external fields on these parameters. For instance, 
it is anticipated that the application of the electric field induces several new magnetic resonance effects 
that permit to determine directly the absolute configuration of the molecule. In order to find these new 
effects, we study spin dynamics using quantum information processing methods and design, model, and 
fabricate dedicated resonance circuits.
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