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Abstract:

Quantum computing with discrete-variable (DV, qubit) hardware is rapidly approaching the scales
required for computations beyond the reach of classical methods. Separately, platforms with native
continuous-variable (CV, oscillator) systems have emerged as promising alternatives. In this talk,
I will introduce hybrid CV-DV quantum processors, devices that combine the strengths of both
architectures, and highlight novel quantum algorithms and applications enabled by them. I will
start with the qubit land, and present a novel quantum bootstrap embedding method that allows
simulation of large electronic structure problems with small quantum computers. I will highlight
the first benchmarking study of this method on real quantum hardware for a chemically relevant
problem size. I will then switch to the hybrid CV-DV, and begin with a pedagogical overview of
CV-DV processors, their instruction set architectures, and universal programmability. I will show
how hybrid oscillator-qubit devices can enable the simulation of dissipative, nonadiabatic vibronic
dynamics in molecular systems. These developments together open new frontiers for quantum
simulation on near-term devices, with implications extending across science and engineering. |

will conclude with open questions and future opportunities for hybrid CV-DV quantum

computation.
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