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Fig. 1. Moiré¢ potential corresponding to different rotation angles at the same sublattice amplitude (p1 = p2 = 1): (a) tanf = 5/12;

(b) tand = 3~1/2; (c) tanf = 3/4.
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Fig. 2. Density and phase distributions of Rydberg-dressed Bose gas confined in periodic moiré lattices: (a) g = 1000, C¢ = k = 0;

(b) g =8000, C¢ =Kk =0.
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Fig. 3. Density and phase distributions of Rydberg-Dressed Bose gas confined in periodic moiré lattices: (a) Cg = 1000, g =k = 0;

(b) C6 =20000, g =K =0.
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Fig. 4. Density and phase distributions of Rydberg-dressed Bose gas confined in periodic moiré lattices: (a) kK =3, g = Cg = 1000;

(b) k=5, g=Cs =1000; (c) k=10, g = Cs = 1000.
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Ground state of Rydberg-dressed Bose gas
confined in periodic moiré lattices”
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Abstract

The experimental realization of Rydberg dressing and spin-orbit coupling greatly broadens the research
field of ultracold atoms as a quantum simulation platform. Very recently, moiré lattices have attracted intensive
study, ranging from condensed matter to ultracold physics. In this paper, the ground-state structure of
Rydberg-dressed Bose gas with spin-orbit coupling and confined in moiré lattices is studied, and the effects of
nonlocal Rydberg interaction and spin-orbit coupling on the ground state of the system are explored. Our
results show that the system has no translational symmetry due to the presence of nonlocal Rydberg
interaction, and more and more regular periodic structures present with the increases of the strength of nonlocal
Rydberg interaction. In the presence of spin-orbit coupling, the Hamiltonian of the system has an imaginary
part, and the phase of the system is not uniformly distributed. It is found that the ground state of the system
with spin-orbit coupling present more abundant internal structure base on these periodic structures. The results

pave the way for future study of moiré physics in ultracold atom system.
Keywords: Bose gas, Rydberg dressing, moiré lattices
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