
  

Quantum annealing with ultracold 
atoms in multimode resonators

Valentin Torggler

Institute for Theoretical Physics
University of Innsbruck

Zakopane, June 15, 2017



  

Outline

● Cold atoms in cavity-generated dynamical 
optical potentials

● Self-optimizing classical dynamics in multi-
mode cavities

● Quantum annealing
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Collective potential
Dynamical potential:
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Self-optimizing dynamics



  

Self-optimizing dynamics

Does the system dynamically find a global minimum?



  

Self-optimizing dynamics

Does the system dynamically find a global minimum?

N = 100 particles

Slow rampFast switch



  

Optimization methods
Simulated annealing
– Thermal fluctuations
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Open system dynamics



  

Open system dynamics

Combine coherent sweep 
with cavity cooling!



  

Conclusion
● 2 main ingredients:

– Dynamical cavity field  global interaction→

– Many modes  tailor interaction matrix→

● Annealing dynamics by pump intensity ramp

● States can be measured via cavity output field



  

Thank you for your attention!
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