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Abstract

The Hamiltonian of non-Hermitian quantum systems, due to its different symmetries, has shown
advantages and novel properties beyond standard quantum mechanical systems in terms of rapid
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quantum state evolution, quantum state differentiation, quantum precision measurement, etc.,
which has attracted continuous attention and become a frontier field in the past two decades. Quan-
tum simulation of non-Hermitian systems is one of the main directions and an important means to
study non-Hermitian systems. Typical non-Hermitian systems include parity-time (PT) symmetric
systems and pseudo Hermitian symmetric systems. Previous studies have focused on the quantum
simulation of the time evolution of non-Hermitian systems. In this paper, the virtual time evolution
operators of non-Hermitian systems are studied. By calculating the virtual time evolution operators
of non-Hermitian systems, it lays a foundation for the theoretical study of virtual time evolution of
typical non-Hermitian systems. Our research theoretically expands the range of novel systems that
quantum computers can simulate, and extends virtual time evolution to non-Hermitian systems.
Based on our research on the virtual time evolution theory of non-Hermitian systems, it has a guid-
ing role to carry out experimental research with different quantum systems and quantum real ma-
chines.
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