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In computational molecular physics, the cornerstone of productive and precise research lies in the deployment
of robust and purpose-fit scientific software. To fully exploit the capabilities of modern high-performance
computing (HPC) architectures, it is imperative that such software be implemented in an optimized form to
achieve maximal computational efficiency and scalability.

In this talk, we highlight our experience with two open-source quantum chemistry packages: DIRAC, a rela-
tivistic molecular code co-developed by one of the authors (M.I.) [1], and Quantum ESPRESSO, widely used
for periodic DFT simulations [2].

We benchmarked various parallel configurations of DIRAC on the Govorun supercomputer and similarly
evaluated Quantum ESPRESSO, including its GPU-enabled version. Test systems included molecule with
superheavy element and periodic structure with superheavy addatom, both relevant to our group’s current
theoretical adsorption research.

Our objective in this talk is to share our practical insights on—how targeted optimization of DIRAC and
Quantum ESPRESSO on HPC systems like Govorun can enhance computational performance and support
efficient, large-scale simulations in quantum chemistry.
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