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Classical and quantum computations for
electronic structures of molecules
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FE (Abstract) : Recent experimental advances in quantum information science have raised a
fundamental question for chemistry - whether quantum computation will change the simulation of
molecules in a transformative way in the near future. In this talk, | will first review the major
classical and quantum algorithms proposed in the past and access their advantages as well as
difficulties in solving the electronic structure problem of molecules. Then, | will present our recent
works towards delineating the boundary of classical simulations of strongly correlated molecules
such as the P-cluster and FeMo-cofactor in nitrogenase using tensor network states (TNS)[1,2,3].
Finally, | will discuss our recent progress in designing efficient quantum algorithms for computing

molecular response properties[4].
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