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Non-Hermitian physics extends the Hermitian framework to incorporate dissipation and gain, giving rise to novel
phenomena such as the non-Hermitian skin effect and exceptional-point-based sensing. Probing the underlying band
structures, however, remains challenging, as both complex energies and complex momenta come into play. In the first
part of this talk, | will introduce a non-Bloch supercell framework that addresses this challenge by recasting the
imaginary components of wavevectors into engineered hoppings combined with twisted boundary conditions.
Implemented in one- and two-dimensional acoustic crystals, it enables direct extraction of non-Hermitian band features,
in agreement with real-space observations under open boundary conditions [1]. Building on this framework, we reveal
that non-Bloch exceptional points are generically detached from the branch points of Riemann surfaces, and identify a
novel geometric structure—the Whitney cusp—emerging from the intersection of branch points with generalized
Brillouin zones [2]. The second part turns to the impact of non-Hermiticity on soliton formation and dynamics [3]. By
constructing a soliton threshold diagram, we identify two distinct soliton families and the transitions between them. A
Wannier-function-based nonlinear Hamiltonian shows that soliton formation hinges on the interplay between skin-mode
localization and band nonreciprocity, which jointly suppress or enhance wave dispersion. Both families are dynamically
accessible from bulk and edge excitations, opening a new arena for nonlinear non-Hermitian wave phenomena.

[1] Nature Communications (2026), https://doi.org/10.1038/s41467-026-77152-5.

[2] arXiv:2601.01886.

[3] National Science Review 13, nwag381 (2026).
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