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Abstract

This study investigates the polaron states formed by an impurity immersed in a

spin-1 spinor Bose-Einstein condensate. Employing the Frohlich Hamiltonian framework, we

systematically calculated the ground-state energy and effective mass of polarons in both weak-

coupling and strong-coupling regimes. For the weakly interacting regime, the analysis was

conducted using second-order perturbation theory. In the strong-coupling regime, we con-

structed an analytical approximation for the polaron states and performed variational calcula-

tions to determine their energy and effective mass. Furthermore, we discussed the transition

from the mobile state to the self-trapped state of the polaron in the strong-coupling region.

We also estimate the signatures of polaron effects in spinor BEC for the future experiments.

Key words spinor impurity; spinor Bose-Einstein condensate; self-trapping state; second-or-

der perturbation theory
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