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Stability of fixed point in conservative and 
non-conservative systems
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Symmetry: Anti-PT symmetry

Choi et al., Nat. Commun. 9, 2182 (2018)



Complete synchronization of coupled 
identical chaotic oscillators

nonsynchronization: symmetry broken 

steady state

Synchronization: symmetric steady state
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Pikovsky et al., Synchronization: A Universal Concept in Nonlinear Sciences (2001)



Amplitude death
− homogeneous steady states

Oscillation death
− inhomogeneous steady state

Oscillation quenching mechanisms: 
Amplitude vs. oscillation death

Koseska et al., Physics Reports 531 (2013)



Coupled counter-rotating identical Stuart-
Landau oscillators
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Coupled co-rotating non-identical Stuart-Landau oscillators

Ryu et al., Phys. Rev. E 91, 052910 (2015)
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Coupled co-rotating non-identical Stuart-Landau oscillators

Anti-PT-symmetry
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Coupled counter-rotating identical Stuart-
Landau oscillators
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Noise effect on neutrally stable OD states



Experimental 
Implementation

Li et al., Science 364, 170–173 (2019)



Summary and Discussions

• We have found the new type of oscillation suppression in coupled counter-rotating 

identical nonlinear oscillators, of which steady states are neutrally stable.

• The neutral stability of the oscillation death is originated from the anti-PT-symmetry of 

the systems.

• We expect that new emergent states related to the conservative properties such as neutral 

stability in dissipative nonlinear systems can be generated by the symmetry recovered by 

spontaneous symmetry breaking of PT-symmetry such as anti-PT-symmetry of this work.

• Ryu et al., Phys. Rev. E 100, 022209 (2019).
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