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The rapidly evolving field of quantum computing demands precise control over the superposition 
states of qubits. In this lecture, I will present our advancements in the calculation of singlet–triplet 
gaps and zero-field splitting parameters within organometallic complexes, featuring prominent 
transition metal ions like Cr and V.[1] These complexes hold promise as molecular qubit 
candidates. I will delve into the quantum chemistry methodologies that we develop, founded upon 
combining multireference wave functions with density functional theory.[2][3] By harnessing 
these methodologies, we gain unique insights into the intricate quantum behavior of these systems, 
shedding light on their suitability for quantum computation. Moreover, I will discuss the 
convergence of computation and data-driven techniques in the realm of quantum materials 
discovery.  
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