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We study the tunneling eﬀect in nearly integrable systems with a non-hermitian perturbation. In the integrable system such as a particle moving in the one-dimensional
double well potential, the energy splitting ∆E caused by quantum tunneling is evaluated
as
∆E ∼ e−S/ℏ ,
(1)
ℏ→0

by the semiclassical (WKB) approximation, where the action S is determined by the
classical quantity [1, 2]. On the other hand, in the systems under the periodic perturbation, the corresponding classical system becomes non-integrable. If one plots the energy
splitting as a function of 1/ℏ, it exhibits persistent enhancement from the prediction (1)
accompanying spikes.
The spike can be interpreted as energetic resonance with excited states by photon
absorption in the language of quantum dynamics, but it may be reinterpreted by the
language of classical dynamics. The theory of resonance-assisted tunneling (RAT) have
discussed the relation between the appearance of the spikes and the classical non-linear
resonances, and then it claimed that the classical non-linear resonances create a bunch of
spikes, which brings the enhancement of tunneling probability [3, 4].
The appearance of the spikes in the energy splitting has been considered as the origin
of the enhancement of tunneling probability, but to make clear this issue, we introduce a
weak non-hermitian perturbation which pushes the resonant states to the complex domain.
By applying this perturbation, we found the spikes and the persistent enhancement have
the diﬀerent origin, and it was unveiled that the staircase-like structure is hidden in the
energy splitting curve as a function of 1/ℏ [5].
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The enhancement of tunneling probability in the nearly integrable system is closely examined, focusing on tunneling splittings plotted as
a function of the inverse of the Planck's constant. On the basis of the analysis using the absorber which efficiently suppresses the
coupling, creating spikes in the plot, we found that the splitting curve should be viewed as the staircase-shaped skeleton accompanied
by spikes. We further introduce renormalized integrable Hamiltonians and explore the origin of such a staircase structure by
investigating the nature of eigenfunctions closely.Â We further introduce renormalized integrable Hamiltonians and explore the originâ€¦
CONTINUE READING. View on PubMed.Â Diffraction and tunneling in systems with mixed phase space. V. I. Arnol'd, â€œSmall
denominators and problems of stability of...â€mathnet.ruIn quantum mechanics, perturbation theory is a set of approximation schemes
directly related to mathematical perturbation for describing a complicated quantum system in terms of a simpler one. The idea is to start
with a simple system for which a mathematical solution is known, and add an additional "perturbing" Hamiltonian representing a weak
disturbance to the system. If the disturbance is not too large, the various physical quantities associated with the perturbed system...
3Dynamical Tunneling â€” Theory and Experimentlmpt.univ-tours.frTunneling is described by a transmission coecient which gives the
ratio of the current density emerging from a barrier divided by the current density incident on a barrier.Â In order to produce a nonvanishing current density, the wave function must have a position dependent phase. Otherwise, the phase of Î¨(x, t) will be the same as
the phase of âˆ‡Î¨(x, t) and therefore Î¨âˆ—âˆ‡Î¨ will be real. The current density for an electron in a stationary state of the form Î¨(x, t) =
Ïˆ(x) exp (âˆ’iÏ‰t) is zero since the phase dependence has no spatial dependence.Â Quantum Tunneling in the Real World. There are a
wide variety of real world phenemena which can be pictured in terms of tunneling processes. pdfThe Floquet Hamiltonian HË†F is
Hermitian, so the Floquet eigenvalues â„¦Î± are real and two Floquet eigenstates |Ï†Î± and |Ï†Î² belonging to dierent eigen-values are
orthogonal. Additionally, the Floquet Hamiltonian commutes with the parity operator dened by its action on the momentum eigenket Î Ë†
|p = |âˆ’p . Therefore the two operators can be diagonalized simultaneously and all Floquet eigenstates have denite parity: Î Ë† |Ï†Î± =
Â±1|Ï†Î± .Â the perturbed eigenstates and eigenvalues at Îº = Îºac. The details of the perturbation analysis are given in Appendix A. The
re-. sults may be summarized as follows.Â predictions of perturbation theory for a number of other avoided crossings in this system (as
well as those in systems with dierent values of Ï‰), nding. similar agreement. pdf8.1.1 Tunneling in integrable systems Since the early
days of quantum mechanics, tunneling has been recognized as one of the hall-marks of the wave character of microscopic physics.Â
The approach presented in the previous section can be generalized to multidimensional, even non-separable systems, as long as their
classical dynamics is still integrable [8]. It breaks down, however, as soon as a non-integrable perturbation is added to the system, e.g. if
the one-dimensional double-well potential is exposed to a driving that is periodic in time (with period. pdf

