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Lets consider low-frequency long-wave electromagnetic �eld in three-dimension
Wigner (electron) crystal. It satis�es Maxwell equations with hydrodynamic
currents. Equation for electron subsystem in continuumapproximation in isotrop-
ic case is ρe v̇eα = (A+ B) ∂2uχ/∂xα∂xχ + B∂2uα/∂xχ∂xχ − eneEα , here uα
is deformation vector. Ion subsystem has been considered in jelly approxima-
tion ρ i v̇ iα = Zen iEα . We have such linearized Fourier-transformed equation
system for wave-vector projections like Ek/k = E∥ in dimensionless variables
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electron and ion plasma frequencies. Low-frequency oscillation branch is Λ =
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e →∞: Λ ≈ ±iΩ i/Ωe . In the case of in�nity heavy ions the
sound disappears. For transversal oscillations like (δαβ − kαkβ/k2) Eβ = E�α we
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frequency oscillations that gives transversal sound in limit Ω2

e →∞ and condi-
tion Ω i ≫ kc: Λ ≈ ±iΩ i/Ωe . But in the case of in�nity heavy ions a new low-
frequency quadratic dispersion law appears Λ ≈ ±ic/Ωe . So resiliency mod-
ules of electron subsystem that are determined by short-acting potential enter
in long wavelength oscillation frequencies: longitudinal ω2 = k2(A+ 2B)/ρ i0
and transversal ω2 = k2B/ρ i0 + k4c2B/ρe0Ω2

e .�is consideration can be appli-
ed to covalent bounded isotropic crystals also.


