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CURRENT RESEARCH ACTIVITIES:

Our group is focused on the development and applications of electronic structure methods for weak
intermolecular interactions. Recent works included advances in symmetry-adapted perturbation theory
(SAPT) and density functional theory (DFT) methods based on Kohn-Sham formalism.

We introduced a variant of SAPT based on unrestricted Kohn-Sham treatment of the interacting mon-
omers. Open-shell SAPT has been applied in a series of studies of small dimers relevant for ultracold
chemistry. Moreover, we have investigated the possibility of merging the DFT-SAPT method with
range-separated exchange-correlation density functional approximations. We have shown that the re-
sulting LRC-SAPT method rivals the accuracy of the best-performing DFT-SAPT approaches.

Our work on improving hybrid semilocal DFT approximations has been focused on removing unneces-
sary empirical parameters and merging DFT with a proper description of long-range correlation effects.
We devised a method for converting an arbitrary GGA or a meta-GGA functional into a range-separated
hybrid which is free from DFT's shortcomings for, e.g., charge transfer systems. We have also analyzed
the performance of different DFT approaches for calculations of many-body interaction energies. Our
work established which nonadditive interaction energy components pose a considerable challenge even
for best-performing modern DFT functionals. Works to properly account for these effects in the existing
DFT approximations are under development in our group. Our current research involves merging DFT
with the random-phase approximation model for electron correlation.
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