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Computational Science: Complexity 
* Use computational techniques to solve problems 
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Quantum Simulation 
* Use quantum computer to simulate real-world quantum systems 

Fractional Quantum Hall Effect 

Klaus V. Klitzing 

Robert Laughlin 

Horst Stormer 

Daniel Tsui 

1) Electrons 
2) Strong Magnetic 

Field 



Fractionalization 
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Quantum Simulator of Molecules 



From Dipoles to Electrons 

* Use optical fields to control the way molecules interaction 

* Use electric fields to control strength of interaction 



Band-structure of Dipoles 
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Signatures of Fractionalization 

1) Two degenerate ground  
     states on a torus 
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24 Sites, 6 Particles (Finite size scaling up to 44 sites) 
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