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Abstract: <span>A mixed state can be expressed as a sum of D tensor product matrices, where D is its operator Schmidt rank, or as the result of a
purification with a purifying state of Schmidt rank D', where D' is its purification rank. The question whether D' can be upper bounded by D is
important theoretically (to establish a description of mixed states with tensor networks), as well as numerically (as the first decomposition is more
efficient, but the second one guarantees positive-semidefiniteness after truncation). Here we show that no upper bounds of the purification rank that
depend only on operator Schmidt rank exist, but provide upper bounds that also depend on the number of eigenvalues. In addition, we formulate the
approximation problem as a Semidefinite Program.<br>Joint work with N. Schuch, D. Perez-Garcia, and J. I. Cirac.</span>

Pirsa: 13020149 Page 1/83



Pirsa: 13020149 Page 2/83



Pirsa: 13020149 Page 3/83



Pirsa: 13020149 Page 4/83



Pirsa: 13020149 Page 5/83



Pirsa: 13020149 Page 6/83



Pirsa: 13020149 Page 7/83



Pirsa: 13020149 Page 8/83



Pirsa: 13020149 Page 9/83



Pirsa: 13020149 Page 10/83



Pirsa: 13020149 Page 11/83



Pirsa: 13020149 Page 12/83



Pirsa: 13020149 Page 13/83



Pirsa: 13020149 Page 14/83



Pirsa: 13020149 Page 15/83



Pirsa: 13020149 Page 16/83



Pirsa: 13020149 Page 17/83



Pirsa: 13020149 Page 18/83



Pirsa: 13020149 Page 19/83



Pirsa: 13020149 Page 20/83



Pirsa: 13020149 Page 21/83



Pirsa: 13020149 Page 22/83



Pirsa: 13020149 Page 23/83



Pirsa: 13020149 Page 24/83



Pirsa: 13020149 Page 25/83



Pirsa: 13020149 Page 26/83



Pirsa: 13020149 Page 27/83



Pirsa: 13020149 Page 28/83



Pirsa: 13020149 Page 29/83



Pirsa: 13020149 Page 30/83



Pirsa: 13020149 Page 31/83



Pirsa: 13020149 Page 32/83



Pirsa: 13020149 Page 33/83



Pirsa: 13020149 Page 34/83



Pirsa: 13020149 Page 35/83



Pirsa: 13020149 Page 36/83



Pirsa: 13020149 Page 37/83



Pirsa: 13020149 Page 38/83



Pirsa: 13020149 Page 39/83



Pirsa: 13020149 Page 40/83



Pirsa: 13020149 Page 41/83



Pirsa: 13020149 Page 42/83



Pirsa: 13020149 Page 43/83



Pirsa: 13020149 Page 44/83



Pirsa: 13020149 Page 45/83



Pirsa: 13020149 Page 46/83



Pirsa: 13020149 Page 47/83



Pirsa: 13020149 Page 48/83



Pirsa: 13020149 Page 49/83



Pirsa: 13020149 Page 50/83



Pirsa: 13020149 Page 51/83



Pirsa: 13020149 Page 52/83



Pirsa: 13020149 Page 53/83



Pirsa: 13020149 Page 54/83



Pirsa: 13020149 Page 55/83



Pirsa: 13020149 Page 56/83



Pirsa: 13020149 Page 57/83



Pirsa: 13020149 Page 58/83



Pirsa: 13020149 Page 59/83



Pirsa: 13020149 Page 60/83



Pirsa: 13020149 Page 61/83



Pirsa: 13020149 Page 62/83



Pirsa: 13020149 Page 63/83



Pirsa: 13020149 Page 64/83



Pirsa: 13020149 Page 65/83



Pirsa: 13020149 Page 66/83



Pirsa: 13020149 Page 67/83



Pirsa: 13020149 Page 68/83



Pirsa: 13020149 Page 69/83



Pirsa: 13020149 Page 70/83



Pirsa: 13020149 Page 71/83



Pirsa: 13020149 Page 72/83



Pirsa: 13020149 Page 73/83



Pirsa: 13020149 Page 74/83



Pirsa: 13020149 Page 75/83



Pirsa: 13020149 Page 76/83



Pirsa: 13020149 Page 77/83



Pirsa: 13020149 Page 78/83



Pirsa: 13020149 Page 79/83



Pirsa: 13020149 Page 80/83



Pirsa: 13020149 Page 81/83



Pirsa: 13020149 Page 82/83



Pirsa: 13020149 Page 83/83


