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We demonstrate some general properties of open quantum systems in the vicinity of
an exceptional point, at which two or more eigenstates coalesce and the usual diagonal-
ization scheme of the Hamiltonian fails. In the literature this scenario is often treated by
relying on a heuristic effective Hamiltonian; however, here we treat the problem analyti-
cally relying on a generalized perturbative method using simple models as examples. We
show that the exceptional points are mathematically equivalent to branch points in the
parameter space of the Hamiltonian, which is illustrated in the non-analytic properties
of the eigenvalues in the vicinity of the exceptional points. As a direct result of these
eigenvalue properties, the norm of the associated eigenstates diverges at the exceptional
point. Using our analytic approach, we show that the Hamiltonian can only be reduced
to Jordan block form at the exceptional point [1]. Finally we briefly discuss the influence
of an exceptional point on the evolution of an initially prepared state, emphasizing that
continuum threshold effects [2] may play a significant role.
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