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Abstract: We show that singlets composed of multiple multi-level quantum systems can naturally arise as the ground state of a physically-motivated
Hamiltonian. The Hamiltonian needs to be one which simply exchanges the states of nearest neighbours in any graph of interacting d-level quantum
systems (qudits) as long as the graph also has d sites. We point out that local measurements on some of these qudits, with the freedom of choosing a
distinct measurement basis at each qudit randomly from an infinite set of bases, project the remainder onto a singlet state. One implication of this is
that the entanglement in these states is very robust (persistent), while an application is in establishing an arbitrary amount of entanglement between
well-separated parties (for subsequent use as a communication
resource) by local measurements on an appropriate graph.  Based on quant-ph/0602139.

Pirsa: 07030013 Page 1/94



Pirsa: 07030013 Page 2/94



Pirsa: 07030013 Page 3/94



Pirsa: 07030013 Page 4/94



Pirsa: 07030013 Page 5/94



Pirsa: 07030013 Page 6/94



Pirsa: 07030013 Page 7/94



Pirsa: 07030013 Page 8/94



Pirsa: 07030013 Page 9/94



Pirsa: 07030013 Page 10/94



Pirsa: 07030013 Page 11/94



Pirsa: 07030013 Page 12/94



Pirsa: 07030013 Page 13/94



Pirsa: 07030013 Page 14/94



Pirsa: 07030013 Page 15/94



Pirsa: 07030013 Page 16/94



Pirsa: 07030013 Page 17/94



Pirsa: 07030013 Page 18/94



Pirsa: 07030013 Page 19/94



Pirsa: 07030013 Page 20/94



Pirsa: 07030013 Page 21/94



Pirsa: 07030013 Page 22/94



Pirsa: 07030013 Page 23/94



Pirsa: 07030013 Page 24/94



Pirsa: 07030013 Page 25/94



Pirsa: 07030013 Page 26/94



Pirsa: 07030013 Page 27/94



Pirsa: 07030013 Page 28/94



Pirsa: 07030013 Page 29/94



Pirsa: 07030013 Page 30/94



Pirsa: 07030013 Page 31/94



Pirsa: 07030013 Page 32/94



Pirsa: 07030013 Page 33/94



Pirsa: 07030013 Page 34/94



Pirsa: 07030013 Page 35/94



Pirsa: 07030013 Page 36/94



Pirsa: 07030013 Page 37/94



Pirsa: 07030013 Page 38/94



Pirsa: 07030013 Page 39/94



Pirsa: 07030013 Page 40/94



Pirsa: 07030013 Page 41/94



Pirsa: 07030013 Page 42/94



Pirsa: 07030013 Page 43/94



Pirsa: 07030013 Page 44/94



Pirsa: 07030013 Page 45/94



Pirsa: 07030013 Page 46/94



Pirsa: 07030013 Page 47/94



Pirsa: 07030013 Page 48/94



Pirsa: 07030013 Page 49/94



Pirsa: 07030013 Page 50/94



Pirsa: 07030013 Page 51/94



Pirsa: 07030013 Page 52/94



Pirsa: 07030013 Page 53/94



Pirsa: 07030013 Page 54/94



Pirsa: 07030013 Page 55/94



Pirsa: 07030013 Page 56/94



Pirsa: 07030013 Page 57/94



Pirsa: 07030013 Page 58/94



Pirsa: 07030013 Page 59/94



Pirsa: 07030013 Page 60/94



Pirsa: 07030013 Page 61/94



Pirsa: 07030013 Page 62/94



Pirsa: 07030013 Page 63/94



Pirsa: 07030013 Page 64/94



Pirsa: 07030013 Page 65/94



Pirsa: 07030013 Page 66/94



Pirsa: 07030013 Page 67/94



Pirsa: 07030013 Page 68/94



Pirsa: 07030013 Page 69/94



Pirsa: 07030013 Page 70/94



Pirsa: 07030013 Page 71/94



Pirsa: 07030013 Page 72/94



Pirsa: 07030013 Page 73/94



Pirsa: 07030013 Page 74/94



Pirsa: 07030013 Page 75/94



Pirsa: 07030013 Page 76/94



Pirsa: 07030013 Page 77/94



Pirsa: 07030013 Page 78/94



Pirsa: 07030013 Page 79/94



Pirsa: 07030013 Page 80/94



Pirsa: 07030013 Page 81/94



Pirsa: 07030013 Page 82/94



Pirsa: 07030013 Page 83/94



Pirsa: 07030013 Page 84/94



Pirsa: 07030013 Page 85/94



Pirsa: 07030013 Page 86/94



Pirsa: 07030013 Page 87/94



Pirsa: 07030013 Page 88/94



Pirsa: 07030013 Page 89/94



Pirsa: 07030013 Page 90/94



Pirsa: 07030013 Page 91/94



Pirsa: 07030013 Page 92/94



Pirsa: 07030013 Page 93/94



Pirsa: 07030013 Page 94/94


