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Dirac Hermiticity  

H = H (    means transpose + complex conjugate) 

Dirac Hermiticity  can be generalized: 

Replace Dirac Hermiticity  by the physical 

and weaker condition of PT symmetry 

guarantees real energy and unitary time evolution but é is a 

mathematical and not a physical axiom of quantum mechanics 



 

This Hamiltonian has 

PT symmetry! 

Example of a non-Hermitian  

PT-symmetric Hamiltonian: 

P = parity 

T = time reversal 



A class of PT-symmetric Hamiltonians: 

CMB and S. Boettcher 

Physical Review Letters 80, 5243 (1998) 





Upside-down potential 

having real positive 

discrete eigenvalues! 

-x    (!!)  4 
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Developments in PT Quantum Mechanics 
(Since óofficialô beginning in 1998) 

 

 

       Over fifteen international conferences on PT 

 

       Over 1000 published papers 

 

       Many many many experimental results in last four years 







Rigorous proof of real eigenvalues 

Proof is difficult! Uses techniques from conformal field  

theory and statistical mechanics: 

 

(1) Bethe ansatz 

(2) Monodromy group 

(3) Baxter T-Q relation 

(4) Functional determinants 

ñODE/IM  Correspondenceò 

P. Dorey, C. Dunning, and R. Tateo 



PT Boundary 
Region of unbroken 

PT symmetry 

Region of broken 

PT symmetry 



n=2: 

CMB and D. Hook 

Phys. Rev. A 86, 022113 (2012)  

n=3: 



Broken ParroT Unbroken ParroT 


