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Two-particle States in the Anyonic Su-Schrieffer-Heeger Model
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Abstract: Anyons lie between bosons and fermions, obeying exotic fractional statistics. Thus, anyonic systems possess many intrigu-
ing physical properties. This paper focused on the two-anyon states in the one-dimensional Su-Schrieffer-Heeger (SSH) model. The
eigen discrete equations expanded by orthogonal basis vectors were derived. From this, the two-dimensional lattice mapping relation
for the SSH model's two-anyon states was obtained. The eigen discrete equations were numerically solved to investigate the energy
spectrum characteristics and edge localization rules of the two-anyon states. The results indicate that, when the hopping-loop parame-
ter is tuned to drive the system into either the topologically trivial or nontrivial phase, the eigenenergy spectrum of the two-anyon
states exhibits a quantized structure. The findings indicate that the statistical parameter of the anyons does not alter this segmentation
feature. Probability density functions were numerically calculated, revealing the existence of edge-bound states in the system when
the statistical parameter approaches the pseudo-fermion limit. This study provides important theoretical support for the experimental
simulation of few-anyon states in the SSH model.
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Note:The black/white circular lattice sites correspond to the A/B sites of the one-dimensional SSH chain. The solid lines connecting
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(a) 0=0.2x, (b) 0= 0.8, (c-f) typical local energy spectra as functions of y corresponding to the regions of red squares in panels
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