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Quantum chemistry provides powerful tools for addressing industrial problems. This talk will explore how theoretical chemists can harness advanced computational methods and high-performance computing (HPC) to solve real-world industrial challenges. 
The first part of the talk will focus on the integration of spin-orbit and spin-vibronic coupling within the correlation function method, demonstrating how this approach directly solves the Fermi-Golden rule to accurately determine various transition rates and emission spectra for next-generation OLED emitters [1, 2].
In the second part, I will discuss the development of a high-performance multi-GPU implementation of Kohn–Sham density functional theory, emphasizing the potential of modern HPC systems to tackle quantum chemical simulations at scales previously deemed unattainable. By examining case studies and discussing key computational strategies, we will highlight the growing impact of quantum chemistry in real-world applications and the potential it holds for future technological advancements [3, 4].
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