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scope of activities:

We develop quantum chemistry theories, methods, and computational algorithms for
electronic structure predictions of atoms and molecules. They are implemented in
quantum chemistry programs including our homegrown software GammCor.

Our fields of interest include:

e  electron correlation,

e density function theory

e  density matrix functional theory

e molecular interaction theory
We are also interested in real-life problems which quantum-chemical computation
methods could help solve. One of such problems is the performance of
photoswitches, molecules that undergo reversible structural changes upon
irradiation with light of a specific color. Using both computation and experimental
results of our collaborators, we try to work out which of the photoswitches” properties
determine the essential parameters of their performance.

present activities:

Our current activity focuses on correlation energy methods based on adiabatic
connection and random phase approximation theories. We aim at developing
accurate and efficient approach to computing correlation energy in strongly
correlated systems.

The other mainstream of the research work concerns molecular interactions in
multireference systems including electronically excited dimers. For this purpose a
novel symmetry adapted perturbation method has been developed and implemented
in our code.

Methods combining density functional theory with wavefunction theory either via
range-separation of the electron interaction operator or on-top pair density
functionals are also actively developed in our group.
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future activities:

Strongly correlated systems and development of efficient algorithms for computing electron correlation energy.

The portfolio of research groups was created as part of the Programme "STER" — Internationalisation of doctoral schools” as part
of the realization of the project “Curriculum for advanced doctoral education & taining — CADET Academy of Lodz University of Technology”.
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list of internship proposals in this research team:
Particle-particle extended random phase approximation for strong correlation.
On-top pair density functionals.
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