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Let us start with an example….. 



pn+1 = pn + k sin(2⇡qn) (mod 1),

qn+1 = qn � k sin(2⇡pn+1) (mod 1),
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This transition is dictated by the KAM and the 

Poincare-Birkhoff theorems 



I am interested the quantum manifestation of this transition 
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Quantum Harper map 

ˆUk = exp[iNk cos(2⇡q̂)] exp[iNk cos(2⇡p̂)]
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Quantum Harper map: spectra 
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N=60 



Quantum Harper map: eigenfunctions 

H�(q, p) = |hq, p|�i|2

Husimi distribution  

•  Positive real function 
•  For maps in a torus has exact N zeros 
•  The set of zeros of H encodes the full  
     quantum information of the state 



Quantum Harper map: eigenfunctions 



Quantum Harper map: eigenfunctions 



I want to study the ACs generated by a resonance 
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Resonance r islands 
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State localized in PO (Scaring???) 



Semiclassical analysis of the gaps 



hTn1 |H |Tn2i



Semiclassical analysis of the gaps 
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Semiclassical analysis of the gaps 
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Semiclassical analysis of the gaps 
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Semiclassical analysis of the gaps 
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Universality 
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Applications 



Experimental observation 



•  Classical nonlinear resonance imprints a systematic influence in  
the quantum eigenvalues and eigenfunctions of a mixed system.  
 
•  Universal structure embedded in the spectra: states localized in  
tori interact if the quantum numbers differ in a multiple of the order 
of the resonance.  
 
•  Eigenstates in the AC has a particular morphology. One state is  
localized in the vicinity of the unstable PO and the other state is  
localized on the island chain. 
  
•  These findings could be of importance in the design of optical  
microcavities. 




