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Understanding the dynamics of reactions in open quantum systems remains an
outstanding challenge of great current interest, relevant to a various donor-acceptor
applications, including energy transfer, proton transfer, and electron transfer in
molecular systems. In this study, we investigate the capabilities of bosonic quan-
tum devices described by a Kerr-cat Hamiltonian for exploring quantum dynamics
across a donor-acceptor barrier. Our findings reveal that the transfer dynamics
from reactants to products exhibit intriguing resonances and interference effects,
dependent on parameters that characterize the energetics and dissipative behavior
of the system. Notably, the strength of dissipation significantly impacts the kinetics
and efficiency of the reaction, suggesting the potential for engineering dissipative
control of chemical reactions as an alternative to coherent control strategies. We
demonstrate simulations utilizing the Kerr-cat Hamiltonian to model the dynamics
of proton and electron transfer in molecular systems.


