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Figure B: Decoherence in a Chaotic Driven Double-Well System. This numerical study (Habib et al.
1998) of a chaotic driven double-well system described by the Hamiltonian H = p?/2m— Az Bxz* +
Fzxcos(wt) with m = 1,A = 10,B = 0.5, F = 10, and w = 6.07 illustrates the effectiveness of
decoherence in the transition from quantum to classical. These parameters result in a chaotic
classical system with a Lyapunov exponent A = (.5. The three snapshots taken after 8 periods of
the driving force illustrate phase space distributions in (a) the quantum case, (b) the classical case,
and (c) the quantum case but with decoherence (D = 0.025). The initial condition was always the
same Gaussian, and in the quantum cases, the state was pure. Interference fringes are clearly visible
in (a), which bears only a vague resemblance to the classical distribution in (b). By contrast, (c)
shows that even modest decoherence helps restore the quantum-classical correspondence. In this
example the coherence length ¢+ is not much smaller than the typical nonlinearity scale, so the
system is on the border between quantum and classical. Indeed, traces of quantum interference are
still visible in (c¢) as blue “troughs,” or regions where the Wigner function is still slightly negative.
The change in color from red to blue shown in the legends for (a) and (c) corresponds to a change
from positive peaks to negative troughs. In the ab initio classical case (b), there are no negative
troughs.
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