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Nöthnitzer Straße 38, 01187 Dresden, Germany

As the simplest example of higher-dimensional systems with a mixed phase space we con-
sider 4d maps. The global organization of regular tori is visualized using 3d phase-space
slices [1, 6]. By this we explain the more general hierarchy in 4d maps [2]. Bifurcations
of families of 1d tori are present without parameter variation and play an important role
in shaping the geometry of regular regions [3].

Quantum mechanically, the Husimi representation restricted to the 3d phase-space
slice allows for comparing regular and chaotic eigenstates with classical structures to
investigate the semiclassical eigenfunction hypothesis.

Such 4d maps can also be interpreted as two coupled 2d systems, i.e. an example of a
bipartite system. If these two subsystems are strongly chaotic, we demonstrate that spec-
tral statistics show a universal transition towards random matrix fluctuations for increas-
ing interaction strength [4]. Moreover, entanglement in eigenstates, as measured by the
von-Neumann entropy, shows a universal transition to nearly maximal entanglement [5].
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Phys. Rev. Lett. 116, 054101 (2016).

[5] Entanglement and localization transitions in eigenstates of interacting chaotic systems,
A. Lakshminarayan, S. C. L. Srivastava, R. Ketzmerick, A. Bäcker, and S. Tomsovic
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