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Fig. 1. Linear spectrum of weakly nonlinear excitations: (a) Profile of P7 symmetrical potential. Here, w = 0.45, & =1, and

W =1; (b) Im (8)max as a function of W; (c¢), (d) linear spectrum for W = 0.1, W = 0.9 and the discrete eigenvalues correspond-

ing to the imaginary and real parts of the eigenfunction, respectively.
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Fig. 2. Dark solitons for inhomogeneous pumping og < 0: (a)—(c) Power, stability and total gain loss intensity curves of the dark
solitons as a function of og, respectively; (d1)—(gl) profiles of the dark solitons with different og and W marked by the letter d-g
in the panels (a)—(c) respectively, the red solid line (blue dashed-dotted line) denotes the profile || (phase ¢); (d2)—(g2) projec-
tions and profiles of the evolution results. In the left panels, the projections of the evolution are shown. The profiles and phases of
evolution at the special time s marked by the green line of the left panels are shown in the right panels.
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Stable solitons and their controllability in P77 symmetrical
polariton condensates”
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Abstract

By constructing the spatial distribution of external potential and incoherent pumping, a P7 symmetrical
model satisfied by the one-dimensional incoherent pumped exciton-polariton condensate system is designed. In
the weakly nonlinear case, the P7 symmetrical phase transition point is found, and the linear spectrum is
shown. In the normal nonlinear case, found are the bright soliton with the zero background, the multi-poles
dark solitons with zero background, the symmetry breaking dark solitons and symmetrical dark soliton with the
homogeneous background, and the dip- and hump-type dark solitons with the homogeneous background, and
discussed are the effects of inhomogeneous pumping and the imaginary part of external potential on the profiles
and the stability of solitons. Through these results, the competition between P7 symmetrical potential and the
inhomogeneous pumping is understood, the scheme that how the bright and dark solitons are excited is
presented, and the existence and stability regions of these solitons are determined. Finally, the symmetry
breaking dark solitons are controlled by modulating the imaginary part of the P7 symmetrical potential, which
reveals the potential applications of the polariton condensate system in optical information processing, such as
the all-optical switches.

Keywords: parity-time symmetry, phase transition point, incoherent pumping, exciton-polariton condensate,

soliton
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