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“Squeezing Quantum States in Three Dimensional Twisted Crystals.”

Bloch’s theorem in a lattice-periodic structure is a fundamental and nearly universal
language for analyzing wave propagation in crystals. This theorem is of limited utility
in materials with coexisting competing periods. This occurs in systems with
quasiperiodic order, crystals with incommensurate charge or spin density waves, and
twisted van der Waals heterostructures. We examine this problem for three-
dimensionally twisted crystals: layered materials that lift the rotational misalignment
into the third dimension at a nearly uniform pitch. By separating the Hilbert space into
invariant sectors identified by their screw symmetries we encounter a Coriolis coupling
in the equations of motion and crucially potential scattering on a network of saddle
points. This produces a Coriolis-Hofstadter problem, defined by the scattering of a
screw-symmetric basis in a twisted crystal potential. Implications for excitations,

localization and interactions are still being discovered.



