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Abstract: The study of fermionic and frustrated systems in two dimensions is one of the biggest challenges in condensed matter physics. Among the
most promising tools to simulate these systems are 2D tensor networks, including projected entangled-pair states (PEPS) and the 2D multi-scale
entanglement renormalization ansatz (MERA), which have been generalized to fermionic systems recently. 
In the first part of this talk I will present a simple formalism how to include fermionic statistics into 2D tensor networks. The second part covers
recent simulation results showing that infinite PEPS (iPEPS) can compete with the best known variational methods. In particular, for the t-J model
and the SU(4) Heisenberg model iPEPS yields better variational energies than obtained in previous variational- and fixed-node Monte Carlo studies.
Future perspectives and open problems are discussed.

Pirsa: 11100084 Page 1/77



Pirsa: 11100084 Page 2/77



Pirsa: 11100084 Page 3/77



Pirsa: 11100084 Page 4/77



Pirsa: 11100084 Page 5/77



Pirsa: 11100084 Page 6/77



Pirsa: 11100084 Page 7/77



Pirsa: 11100084 Page 8/77



Pirsa: 11100084 Page 9/77



Pirsa: 11100084 Page 10/77



Pirsa: 11100084 Page 11/77



Pirsa: 11100084 Page 12/77



Pirsa: 11100084 Page 13/77



Pirsa: 11100084 Page 14/77



Pirsa: 11100084 Page 15/77



Pirsa: 11100084 Page 16/77



Pirsa: 11100084 Page 17/77



Pirsa: 11100084 Page 18/77



Pirsa: 11100084 Page 19/77



Pirsa: 11100084 Page 20/77



Pirsa: 11100084 Page 21/77



Pirsa: 11100084 Page 22/77



Pirsa: 11100084 Page 23/77



Pirsa: 11100084 Page 24/77



Pirsa: 11100084 Page 25/77



Pirsa: 11100084 Page 26/77



Pirsa: 11100084 Page 27/77



Pirsa: 11100084 Page 28/77



Pirsa: 11100084 Page 29/77



Pirsa: 11100084 Page 30/77



Pirsa: 11100084 Page 31/77



Pirsa: 11100084 Page 32/77



Pirsa: 11100084 Page 33/77



Pirsa: 11100084 Page 34/77



Pirsa: 11100084 Page 35/77



Pirsa: 11100084 Page 36/77



Pirsa: 11100084 Page 37/77



Pirsa: 11100084 Page 38/77



Pirsa: 11100084 Page 39/77



Pirsa: 11100084 Page 40/77



Pirsa: 11100084 Page 41/77



Pirsa: 11100084 Page 42/77



Pirsa: 11100084 Page 43/77



Pirsa: 11100084 Page 44/77



Pirsa: 11100084 Page 45/77



Pirsa: 11100084 Page 46/77



Pirsa: 11100084 Page 47/77



Pirsa: 11100084 Page 48/77



Pirsa: 11100084 Page 49/77



Pirsa: 11100084 Page 50/77



Pirsa: 11100084 Page 51/77



Pirsa: 11100084 Page 52/77



Pirsa: 11100084 Page 53/77



Pirsa: 11100084 Page 54/77



Pirsa: 11100084 Page 55/77



Pirsa: 11100084 Page 56/77



Pirsa: 11100084 Page 57/77



Pirsa: 11100084 Page 58/77



Pirsa: 11100084 Page 59/77



Pirsa: 11100084 Page 60/77



Pirsa: 11100084 Page 61/77



Pirsa: 11100084 Page 62/77



Pirsa: 11100084 Page 63/77



Pirsa: 11100084 Page 64/77



Pirsa: 11100084 Page 65/77



Pirsa: 11100084 Page 66/77



Pirsa: 11100084 Page 67/77



Pirsa: 11100084 Page 68/77



Pirsa: 11100084 Page 69/77



Pirsa: 11100084 Page 70/77



Pirsa: 11100084 Page 71/77



Pirsa: 11100084 Page 72/77



Pirsa: 11100084 Page 73/77



Pirsa: 11100084 Page 74/77



Pirsa: 11100084 Page 75/77



Pirsa: 11100084 Page 76/77



Pirsa: 11100084 Page 77/77


