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Gapped momentum states occur in non-equilibrium dynamic sys-
tems caused by wave and dissipative processes, so the study of this
fundamental phenomenon represents interest for variety of nonlin-
ear systems at extremal conditions (shocked solids and liquids, dusty
plasma). Study of Gapped Momentum States during the propaga-
tion of shear waves in liquids has attracted considerable attention,
revealing an incomplete frequency-wavenumber spectrum [1,2]. This
implies a critical transition, leading to a qualitative change in the
momentum transfer mechanism and system’s properties. The main
emphasis of this work lies in the exploration of Gapped Momentum
States associated with wave propagation in viscoelastic media. An-
alytical solutions for the dispersion relations, based on the viscoelas-
tic models of Kelvin-Voigt, Maxwell, the standard linear solid, and
Kelvin-Voigt with fractional derivative, were studied. Conditions
and criteria for the gap formation in momentum space were formu-
lated for mentioned models. The relationship between phase and
group velocity and wavenumber was visualized by plotting graphs
using numerical data. Wave profiles were constructed, and the dy-
namics of wave propagation at various scales were demonstrated for
specified momentum transfer mechanisms.

The work was carried out as part of a major scientific project funded
by the Ministry of Science and Higher Education of the Russian
Federation (Agreement No. 075-15-2024-535 dated 23 April 2024).

[1] Baggioli M, Vasin M, Brazhkin V and Trachanko K 2020 Phys. Rep. 865
1-44
[2] Naimark O, Uvarov S, Bannikova I and et al 2023 Lett. Mater. 13 93-97



