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Topological materials and topological effects have
elicited significant interest, first in the condensed-matter
community [1-3] and more recently in the photonics
community [4-10]. The only systems with a robust
topological protection in optics are those with a broken-time
reversal symmetry [11, 12]. The topological phases of such
systems are usually classified by a topological integer: the
Chern number.

In condensed-matter systems, the Chern number has a
clear physical interpretation: it is the quantum of the Hall
conductivity of a 2D electron gas [2, 13], and hence it
determines the electronic transport for very low
temperatures. In contrast, in optics the Chern index has not
been linked to any physical entity, except that it is known
that it gives the net number of gapless unidirectional edge
states supported by an interface with a trivial material.

In this talk, I will show that the photonic Chern number is
the quantum of the light-angular momentum in a closed
photonic insulator cavity. I prove that for a sufficiently large
cavity, the spectral density of the quantum or thermal
fluctuation-induced angular momentum is precisely
quantized in the band-gaps of the bulk modes. The
nontrivial value the light angular momentum expectation is
due to a circulation of a heat current in closed orbits, which
may occur even when a system is in a thermodynamic
equilibrium with a large reservoir [14, 15, 16]. Interestingly,
the proposed theory also applies to systems without a
topological classification, and in such a context the angular
momentum “quantum” is given by the net number of
unidirectional edge modes supported by the cavity walls [17,
18].
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