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FIG. 1. (a) PT symmetric system consisting of counter-rotating rings. Two identical 

rings are rotating at identical speed Ω but in opposite directions. Both rings are 
supported on uniformly distributed elastic foundations (springs in blue). They are 
coupled through a uniform elastic spring (in orange). (b) Representation of ring 
deformations. Ring deformations (solid lines in blue) are purely out of plane. The 
blue dots represent the locations of maximum deformation of the rings. φ denotes 
the angle between diameters of points of maximum deflection on the two rings. 
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FIG. 2. Eigenvalues of PT symmetric counter-rotating (a) dispersive rings (κ = 1) and (b) non-dispersive strings (κ = 0). The solid lines represent the real parts of the 
eigenvalues, and the dashed lines represent the imaginary parts. Exceptional points are labeled by stars. The phases separated by the exceptional points are PT-exact 
phase (I), PT-broken phase (III), and PT-exact phase (V). 
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FIG. 3. Evolution of deformation profiles of PT symmetric counter-rotating (a) dispersive rings and (b) non-dispersive strings. Cases (I)–(V) correspond to the rotational 
speeds and eigenvalues in Fig. 2. The systems are in the PT-exact phases for cases (I) and (V), at exceptional points for cases (II) and (IV), and in the PT-broken phases 
for cases (III). For each case, we plot the trajectories of the locations of maximum deflection for both strings/rings, with markers colored according to the time. 
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