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ABSTRACT 
Decoherence increases the efficiency with which we 
simulate the quantum dynamics of an anharmonic 
oscillator governed by the Kerr effect. As decoherence 
washes out the fine-grained subPlanck structure 
associated with phase-space quantum interference in 
the closed quantum system, open quantum dynamics 
can be more efficiently simulated using a coarse-
grained finite-difference numerical integration. We tie 
this to the way in which decoherence recovers the 
semiclassical truncated Wigner approximation (TWA), 
which strongly differs from the exact closed-system 
dynamics at times when quantum interference leads to 
cat states and more general superpositions of coherent 
states. The regression in quadrature measurement 

statistics to semiclassical dynamics becomes more 
pronounced as the initial amplitude of the oscillator 
grows. Furthermore, this regression to classical 
dynamics does not have the form of a convex noise 
model, such as for a depolarizing noise channel, which 
we derive measurement statistic signatures for. 
Instead, closed quantum system effects interact with 
the open system effects, giving rise to distinct open 
system behavior. Both the interaction between closed 
and open quantum system effects leading to non-
convexity and the regression to classicality increasing 
with macroscopicity have implications for the quantum 
advantage achievable on near-term NISQ devices. 
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