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Quantum chaos

Chaotic systems show universal 
           spectral statistics

Bohigas, Giannoni, Schmit(1984);  
Casati et al. (1980);  Berry (1987)
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Generating function

● correlation function obtained from generating function

Z=〈EE−EE−〉 E =det E−H 

as R∝ ℜ ∂2 Z
∂∂

∣==== /2
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Conclusions
Chaotic systems display universal 
spectral statistics.

● Interference inside bunches of periodic orbits

● Semiclassical approximation:
●   use generating function, Riemann/Siegel

● Analogy to sigma model

Deviations from universality accessible 
as well.



  

Conditions

● hyperbolicity

● mixing

● semiclassical limit
● quantum time scales >> classical time scales

● no other orbit correlations

existence of bunches

universal result
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