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Corrigendum

A uniform approximation for the fidelity in chaotic systems
Nicholas R Cerruti and Steven Tomsovic 2003 J. Phys. A: Math. Gen. 36 3451–3465

In the previously published figure 4 there was an error in the calculation of the theoretical
curves. They were obtained with equation (20) as stated, but J2(λ) was evaluated incorrectly.
This resulted in a transition parameter � = 0.0444, instead of the correct semiclassical value
of � = 0.0395. Coincidentally, the actual direct quantum evaluation gives � = 0.0449. Since
the other parameter f is a function of � and was shown to be given well for the standard map
by the random matrix theory prediction, figure 4 gave better agreement between the theoretical
and standard map than actually exists. The error of 13–14% in the theoretical expression for
� derives not only from inherent approximations in semiclassical approximations, but also
truncation of a series expansion whose successive terms increase in difficulty of evaluation.
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Figure 1. Crossover decay. The upper panel demonstrates the agreement between the quantum
standard map (solid curve) and the theoretical results using the semiclassical and random matrix
approximations (dashed curve). The middle and lower panel shows each piece of the fidelity
(diagonal and off-diagonal) separately and the corresponding theoretical results (Gaussian and
exponential). The parameters are N = 1000, λ = 18 and ε = 5 × 10−4.
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Figure 2. Crossover decay. The upper panel demonstrates the agreement between the quantum
standard map (solid curve) and the theoretical results using the true values of {�, f } given in the
text (dashed curve). The middle and lower panel shows each piece of the fidelity (diagonal and
off-diagonal) separately and the corresponding theoretical results (Gaussian and exponential). The
parameters are N = 1000, λ = 18 and ε = 5 × 10−4.

Hence, we show two figures to replace the previous figure 4. The first relies exclusively on
the truncated semiclassical and random matrix theory values of {�, f }, which illustrates the
loss of precision due to their theoretical approximations. The second is based on the true
evaluations, and illustrates that the decomposition of the decay into exponential and Gaussian
components is extremely accurate.

In addition, there was a misprint in the last term of equation (37). It should read

� ≈ ε2N3

4(2π)4
[1 + 2J2(λ)]. (37)

We gratefully acknowledge communications with Thomas Gorin and Thomas Seligman
in which they pointed out a discrepancy that led us to find the incorrect evaluation of J2(λ)

and the misprint in the equation.


