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Abstract:

Parity-time (PT)-symmetric non-Hermitian Hamiltonians arise in open systems and, for the past two
decades, have stimulated immense interests across many physical communities including photonics,
phononics, and cold atoms. A central feature of a PT-symmetric Hamiltonian is the presence of
exceptional points, which occur in between the exact PT phase (with entirely real eigen spectrum) and
the broken PT phase (with complex eigen spectrum). At these exceptional points, the Hamiltonian
features coalescing eigenstates and eigenenergies, and acquires a host of critical behaviors with abundant
potentials for application. Since PT-symmetric systems are often implemented with spatially periodic
structures, the location and critical phenomena of exceptional points are all characterized using the
Bloch-band theory therein.

Here, we report the first experimental observation of PT symmetry and exceptional points beyond the
Bloch band theory in spatially periodic systems, thus unveiling an entirely new class of exceptional points.
Our “non-Bloch PT symmetry” and “non-Bloch exceptional points”

originate from the non-Hermitian skin effect, which is a unique non-Hermitian phenomenon that has
fundamentally changed our understanding of non-Hermitian topology very recently. The scope of our
work goes far beyond the topological phenomena and renews a central non-Hermitian concept: PT
symmetry. Our work shows that non-Hermitian skin effect can be exploited as a general mechanism of
PT symmetry and exceptional points.
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