
Realizing Fractional Chern Insulators  

in Dipolar Spin Systems 

Norman Yao (Harvard University) 

(or What are quantum computers good at?) 

DOE CSGF Annual Conference 

Phys. Rev. Lett. 109, 266804 (2012) 
Phys. Rev. Lett. 110, 185302 (2013) 



“Age of enablement” 



Add to cart: 



Add to cart: 



Computational  

Science 

Quantum 

Computation 

Understanding  

Nature 



Computational Science: Complexity 
* Use computational techniques to solve problems 
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Traveling salesman problem 







Quantum Simulation 
* Use quantum computer to simulate real-world quantum systems 

Fractional Quantum Hall Effect 
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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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Competing Phases 
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