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Abstract: This talk will be concerned with three new results (or a subset thereof) on the idea of grasping quantum many-body systems in terms of
suitable tensor networks, such as finitely correlated states (FCS), tree tensor networks (TTN), projected entangled pair states (PEPS) or
entanglement renormalization (MERA). We will first briefly introduce some basic ideas and relate the feasibility of such approaches to
entanglement properties and area laws.

We will then see that (a) surprisingly, any MERA can be efficiently encoded in a PEPS, hence in a sense unifying these approaches. (b) We will also
find that the ground state-manifold of any frustration-free spin-1/2 nearest neighbor Hamiltonian can be completely characterized in terms of tensor
networks, how all such ground states satisfy an area law, and in which way such states serve as ansatz states for simulating almost frustration-free
systems. (c) The last part will be concerned with using flow techniques to simulate interacting quantum fields with finitely correlated state
approaches, and with simulating interacting fermions using efficiently contractible tensor networks.

Pirsa: 10050094 Page 1/82



Pirsa: 10050094 Page 2/82



Pirsa: 10050094 Page 3/82



Pirsa: 10050094 Page 4/82



Pirsa: 10050094 Page 5/82



Pirsa: 10050094 Page 6/82



Pirsa: 10050094 Page 7/82



Pirsa: 10050094 Page 8/82



Pirsa: 10050094 Page 9/82



Pirsa: 10050094 Page 10/82



Pirsa: 10050094 Page 11/82



Pirsa: 10050094 Page 12/82



Pirsa: 10050094 Page 13/82



Pirsa: 10050094 Page 14/82



Pirsa: 10050094 Page 15/82



Pirsa: 10050094 Page 16/82



Pirsa: 10050094 Page 17/82



Pirsa: 10050094 Page 18/82



Pirsa: 10050094 Page 19/82



Pirsa: 10050094 Page 20/82



Pirsa: 10050094 Page 21/82



Pirsa: 10050094 Page 22/82



Pirsa: 10050094 Page 23/82



Pirsa: 10050094 Page 24/82



Pirsa: 10050094 Page 25/82



Pirsa: 10050094 Page 26/82



Pirsa: 10050094 Page 27/82



Pirsa: 10050094 Page 28/82



Pirsa: 10050094 Page 29/82



Pirsa: 10050094 Page 30/82



Pirsa: 10050094 Page 31/82



Pirsa: 10050094 Page 32/82



Pirsa: 10050094 Page 33/82



Pirsa: 10050094 Page 34/82



Pirsa: 10050094 Page 35/82



Pirsa: 10050094 Page 36/82



Pirsa: 10050094 Page 37/82



Pirsa: 10050094 Page 38/82



Pirsa: 10050094 Page 39/82



Pirsa: 10050094 Page 40/82



Pirsa: 10050094 Page 41/82



Pirsa: 10050094 Page 42/82



Pirsa: 10050094 Page 43/82



Pirsa: 10050094 Page 44/82



Pirsa: 10050094 Page 45/82



Pirsa: 10050094 Page 46/82



Pirsa: 10050094 Page 47/82



Pirsa: 10050094 Page 48/82



Pirsa: 10050094 Page 49/82



Pirsa: 10050094 Page 50/82



Pirsa: 10050094 Page 51/82



Pirsa: 10050094 Page 52/82



Pirsa: 10050094 Page 53/82



Pirsa: 10050094 Page 54/82



Pirsa: 10050094 Page 55/82



Pirsa: 10050094 Page 56/82



Pirsa: 10050094 Page 57/82



Pirsa: 10050094 Page 58/82



Pirsa: 10050094 Page 59/82



Pirsa: 10050094 Page 60/82



Pirsa: 10050094 Page 61/82



Pirsa: 10050094 Page 62/82



Pirsa: 10050094 Page 63/82



Pirsa: 10050094 Page 64/82



Pirsa: 10050094 Page 65/82



Pirsa: 10050094 Page 66/82



Pirsa: 10050094 Page 67/82



Pirsa: 10050094 Page 68/82



Pirsa: 10050094 Page 69/82



Pirsa: 10050094 Page 70/82



Pirsa: 10050094 Page 71/82



Pirsa: 10050094 Page 72/82



Pirsa: 10050094 Page 73/82



Pirsa: 10050094 Page 74/82



Pirsa: 10050094 Page 75/82



Pirsa: 10050094 Page 76/82



Pirsa: 10050094 Page 77/82



Pirsa: 10050094 Page 78/82



Pirsa: 10050094 Page 79/82



Pirsa: 10050094 Page 80/82



Pirsa: 10050094 Page 81/82



Pirsa: 10050094 Page 82/82


