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The concept of parity-time (PT) symmetry was spawned few years ago within the framework of 
quantum field theory by Bender and colleagues who first noted that a broad family of non-
Hermitian Hamiltonians can exhibit entirely real spectra [1]. This counterintuitive result is 
possible provided that the system itself respects parity-time symmetry-in which case the 
Hamiltionian and the PT operator happen to share the same set of eigenfunctions. From here, one 
can directly show that a necessary condition for a Hamiltonian to be PT-symmetric is 

*( ) ( )V x V x  , e.g. the complex potential involved should display a special mirror symmetry. 
While the impact of PT symmetry in these fields is still open to debate, we have recently 
recognized that these basic concepts can be transferred to the field of optics with exciting 
possibilities [2-5]. This can be 
achieved through a judicious 
design that involves a 
combination of gain and loss 
and the process of index 
guiding. In fact, initial 
theoretical results [2] 
demonstrate that light 
propagating through a PT-
synthetic medium can exhibit 
intriguing and unexpected 
behavior that may have 
implications in optics. Effects 
ranging from power 
oscillations and band merging 
at exceptional points to non-
reciprocal wave propagation 
and double refraction have 
been suggested in such 
systems. Very recently PT-
symmetry breaking has been 
experimentally observed in non-Hermitian structures [4] while slow down of energy oscillations 
has been demonstrated close to the exceptional points [5]-as shown in Fig. 1. In this talk we 
provide an overview of recent developments in this field.  
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Figure 1(a) PT symmetric structure realized in LiNbO3 (b) 
spatial and temporal energy oscillations below and above the 
PT-symmetry breaking point. 
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