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ㄴIn distinction to nonrelativistic quantum billiards (QBs), relativistic
neutrino billiards (NBs), which consist of a spin-1/2 particle
governed by the Weyl (Dirac) equation and confined to a
bounded planar domain, do not have a well-defined classical limit.
Yet, their spectral density is well approximated by a semiclassical
trace formula, that is, in terms of a sum over periodic orbits of the
classical dynamics associated with the QB. This led to the
question to what extent the Berry-Tabor & Bohigas-Giannoni-
Schmit conjectures concerning the spectral properties of typical
nonrelativistic quantum systems with an integrable and chaotic
classical dynamics, respectively, apply to NBs. I will present some
results and then come to graphene billiards (GBs), that is finite-
size honeycomb lattices. It is well known that in the region of low-
energy excitations around the Dirac points, where the dispersion
relation is linear, the electronic properties of graphene are
described by the same relativistic Dirac equation as NBs. Yet, GBs
exhibit eigenstate properties of typical nonrelativistic QBs. I will
demonstrate that, on the contrary, they comply with those of NBs
for GBs subject to the Haldane-model on-site potential and next-
nearest-neighbor tunneling at critical points.
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