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Quantum Phase Transition of Su-Schrieffer-Heeger Model with
Spin-orbit Coupling
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Abstract: In this paper, the effects of short-range repulsion interactions between particles and spin-orbit coupling (SOC) effects on
quantum phase and phase transitions of SSH (Su-Schrieffer-Heeger) models are studied. We used the DMRG (density-matrix renor-
malization group method) to analyze the particle number density distribution, density structure factor, entanglement entropy and en-
tanglement spectrum, etc., in the weak interaction interval, there are a different number of non-trivial topological edge states under
different spin-orbit coupling parameters, and with the enhancement of the interaction, the system chiral symmetry spontaneously
breaks, and the density wave phase appears in the high-value region of spin-orbit coupling strength and interaction. We finally deter-
mined the phase boundary and obtained the phase diagram. When the density structure factor is used to characterize the topological
phase transition point of the model, it is found that the peak of the density structure factor has mutations at the phase transition point
at the small size, and when the system size is large enough, the mutation disappears and the peak value shows singularity.
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Fig. 1 The relationship between density structure factor and its peak value and the dimerization parameter ¢

(a) When U =0, the density structure factor changes with 4/ under different parameters &, and its peak values converge to different

points at parameters ¢ =0 and 6 <Z 0, respectively. Other parameters: A = 0; The inset is a local magnification of the density struc-

ture factor when 4/ is close to 1; (b) The peak S density () varies with parameter &
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