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Abstract

This article investigates the wave packet dynamics and dynamic instability of quantum droplets in
optical lattices. Starting from the Gross-Pitaevskii equation for quantum droplets in optical lattic-
es, we obtain the corresponding discrete equations through the tight-binding approximation.
Subsequently, the dynamics of quantum droplets are analyzed using the Lagrangian variational
method, and the dynamic instability is analyzed through the elementary excitation spectrum. The
results indicate that as the interaction strength of quantum droplets increases, the self-trapped
region of the wave packet gradually shrinks, while the diffusive region gradually expands. Fur-
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thermore, when the interaction strength of the droplets reaches a certain critical value, the origi-
nally stable oscillation region completely disappears. Through the elementary excitation spec-
trum of quantum droplets in optical lattices, it can be observed that minor changes in the interac-
tion strength of the droplets lead to significant changes in dynamic instability. Additionally, as the
interaction strength of the droplets decreases, the region of dynamic instability gradually con-
tracts to areas with smaller quasi-momentum.
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Figure 1. Quantum droplet parameter variation with time graph. The different colors and line types in the graph represent
different interaction strengths of the droplet. The red dashed line represents o =0, the black dashed line represents
a =0.001, the blue dashed line represents « =1, the blue solid line represents « =2, and the red solid line represents
a =10 . The parameters are setas w=2, g =10, p,=0, 5,=0, y, =10
1. EFRBSSHMEREEXE, BhAEHReMPLNLBRRTENREREERAEBE. 46E%a=0,
BEEZa=0001, EEBEZa=1, EBX%a=2, dBX%ka=10. SENHINEENw=2, g=10, p,=0,
0,=0, y,=10
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Figure 2. Different kinetic phase diagrams under various interaction strengths, with parameter settings of
7,=15,(@) a=0;() a=0.001;(c) a=1;(d) a=10
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