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Abstract: In topological quantum computation the geometric details of a particle trajectory become irrelevant; only the topology matters. This is one
reason for the inherent fault tolerance of topological quantum computation. I will speak about a model in which this idea is taken one step further.
Even the topology is irrelevant. The computation is determined solely by the permutation of the particles. Unlike topological quantum computation,
which requires anyons confined to two dimensions, permutational quantum computations can in principle be performed by permuting a set of
ordinary spin-1/2 particles with definite total angular momentum in three dimensions. The resulting model of computation appears to be
intermediate in power between classical computation (P) and standard quantum computation (BQP). The model may be equivalently defined in
terms of spin networks, which are an important concept in loop quantum gravity.

Pirsa: 09030004 Page 1/58



Pirsa: 09030004 Page 2/58



Pirsa: 09030004 Page 3/58



Pirsa: 09030004 Page 4/58



Pirsa: 09030004 Page 5/58



Pirsa: 09030004 Page 6/58



Pirsa: 09030004 Page 7/58



Pirsa: 09030004 Page 8/58



Pirsa: 09030004 Page 9/58



Pirsa: 09030004 Page 10/58



Pirsa: 09030004 Page 11/58



Pirsa: 09030004 Page 12/58



Pirsa: 09030004 Page 13/58



Pirsa: 09030004 Page 14/58



Pirsa: 09030004 Page 15/58



Pirsa: 09030004 Page 16/58



Pirsa: 09030004 Page 17/58



Pirsa: 09030004 Page 18/58



Pirsa: 09030004 Page 19/58



Pirsa: 09030004 Page 20/58



Pirsa: 09030004 Page 21/58



Pirsa: 09030004 Page 22/58



Pirsa: 09030004 Page 23/58



Pirsa: 09030004 Page 24/58



Pirsa: 09030004 Page 25/58



Pirsa: 09030004 Page 26/58



Pirsa: 09030004 Page 27/58



Pirsa: 09030004 Page 28/58



Pirsa: 09030004 Page 29/58



Pirsa: 09030004 Page 30/58



Pirsa: 09030004 Page 31/58



Pirsa: 09030004 Page 32/58



Pirsa: 09030004 Page 33/58



Pirsa: 09030004 Page 34/58



Pirsa: 09030004 Page 35/58



Pirsa: 09030004 Page 36/58



Pirsa: 09030004 Page 37/58



Pirsa: 09030004 Page 38/58



Pirsa: 09030004 Page 39/58



Pirsa: 09030004 Page 40/58



Pirsa: 09030004 Page 41/58



Pirsa: 09030004 Page 42/58



Pirsa: 09030004 Page 43/58



Pirsa: 09030004 Page 44/58



Pirsa: 09030004 Page 45/58



Pirsa: 09030004 Page 46/58



Pirsa: 09030004 Page 47/58



Pirsa: 09030004 Page 48/58



Pirsa: 09030004 Page 49/58



Pirsa: 09030004 Page 50/58



Pirsa: 09030004 Page 51/58



Pirsa: 09030004 Page 52/58



Pirsa: 09030004 Page 53/58



Pirsa: 09030004 Page 54/58



Pirsa: 09030004 Page 55/58



Pirsa: 09030004 Page 56/58



Pirsa: 09030004 Page 57/58



Pirsa: 09030004 Page 58/58


