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Abstract: What does a fractional quantum Hall liquid and Kitaev\'s proposals for topological quantum computation have in common? It turns out
that they are physical systems that exhibit degenerate ground states with properties seemingly different than ordinary (Landau-type) vacua, such as
the ground states of a Heisenberg magnet. For example, those (topologically quantum ordered)states cannot be characterized by (local) order
parameters such as magnetization. How does one characterize this new order? I will present a unifying framework which will allow us to engineer
physical systems displaying topological quantum order. What are the physical properties of these new orders? How robust are they to temperature
effects? What are they useful for? Topologically quantum ordered states of matter seem to be ideal physical systems to store and manipulate
quantum information since they are believed to be robust against decoherence with an environment, and thus appropriate for building a quantum
computer and quantum memories. I will discuss the role of temperature in the protection of quantum information. Have we finally found a
technological application for quantum Hall liquids? 

Pirsa: 08050037 Page 1/61



Pirsa: 08050037 Page 2/61



Pirsa: 08050037 Page 3/61



Pirsa: 08050037 Page 4/61



Pirsa: 08050037 Page 5/61



Pirsa: 08050037 Page 6/61



Pirsa: 08050037 Page 7/61



Pirsa: 08050037 Page 8/61



Pirsa: 08050037 Page 9/61



Pirsa: 08050037 Page 10/61



Pirsa: 08050037 Page 11/61



Pirsa: 08050037 Page 12/61



Pirsa: 08050037 Page 13/61



Pirsa: 08050037 Page 14/61



Pirsa: 08050037 Page 15/61



Pirsa: 08050037 Page 16/61



Pirsa: 08050037 Page 17/61



Pirsa: 08050037 Page 18/61



Pirsa: 08050037 Page 19/61



Pirsa: 08050037 Page 20/61



Pirsa: 08050037 Page 21/61



Pirsa: 08050037 Page 22/61



Pirsa: 08050037 Page 23/61



Pirsa: 08050037 Page 24/61



Pirsa: 08050037 Page 25/61



Pirsa: 08050037 Page 26/61



Pirsa: 08050037 Page 27/61



Pirsa: 08050037 Page 28/61



Pirsa: 08050037 Page 29/61



Pirsa: 08050037 Page 30/61



Pirsa: 08050037 Page 31/61



Pirsa: 08050037 Page 32/61



Pirsa: 08050037 Page 33/61



Pirsa: 08050037 Page 34/61



Pirsa: 08050037 Page 35/61



Pirsa: 08050037 Page 36/61



Pirsa: 08050037 Page 37/61



Pirsa: 08050037 Page 38/61



Pirsa: 08050037 Page 39/61



Pirsa: 08050037 Page 40/61



Pirsa: 08050037 Page 41/61



Pirsa: 08050037 Page 42/61



Pirsa: 08050037 Page 43/61



Pirsa: 08050037 Page 44/61



Pirsa: 08050037 Page 45/61



Pirsa: 08050037 Page 46/61



Pirsa: 08050037 Page 47/61



Pirsa: 08050037 Page 48/61



Pirsa: 08050037 Page 49/61



Pirsa: 08050037 Page 50/61



Pirsa: 08050037 Page 51/61



Pirsa: 08050037 Page 52/61



Pirsa: 08050037 Page 53/61



Pirsa: 08050037 Page 54/61



Pirsa: 08050037 Page 55/61



Pirsa: 08050037 Page 56/61



Pirsa: 08050037 Page 57/61



Pirsa: 08050037 Page 58/61



Pirsa: 08050037 Page 59/61



Pirsa: 08050037 Page 60/61



Pirsa: 08050037 Page 61/61


