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Abstract: I will present an extension of the recent theory of quantum causal models to cyclic causal structures. This offers a novel causal perspective
on processes beyond those corresponding to standard circuits, such as processes with dynamical causal order and causally nonseparable processes,
including processes violating causal inequalities. As an application, I will use the algebraic structure of process operators that is induced by the
causal structure to prove that all unitarily extendible bipartite processes are causally separable, i.e., their unitary extensions are variations of the
quantum SWITCH. Remarkably, the latter implies that all unitarily extendible tripartite quantum processes have realizations on time-delocalized
systems within standard quantum mechanics. This includes, in particular, classical processes violating causal inequalities, which admit simple
implementations! I will explain what the violation of causal inequalities implies for the variables of interest in these implementations. The answer is
given again by the theory of cyclic causal models.  
Based on joint works with Jonathan Barrett, Cyril Branciard, Robin Lorenz, and Julian Wechs.

Pirsa: 19120019 Page 1/72



Pirsa: 19120019 Page 2/72



Pirsa: 19120019 Page 3/72



Pirsa: 19120019 Page 4/72



Pirsa: 19120019 Page 5/72



Pirsa: 19120019 Page 6/72



Pirsa: 19120019 Page 7/72



Pirsa: 19120019 Page 8/72



Pirsa: 19120019 Page 9/72



Pirsa: 19120019 Page 10/72



Pirsa: 19120019 Page 11/72



Pirsa: 19120019 Page 12/72



Pirsa: 19120019 Page 13/72



Pirsa: 19120019 Page 14/72



Pirsa: 19120019 Page 15/72



Pirsa: 19120019 Page 16/72



Pirsa: 19120019 Page 17/72



Pirsa: 19120019 Page 18/72



Pirsa: 19120019 Page 19/72



Pirsa: 19120019 Page 20/72



Pirsa: 19120019 Page 21/72



Pirsa: 19120019 Page 22/72



Pirsa: 19120019 Page 23/72



Pirsa: 19120019 Page 24/72



Pirsa: 19120019 Page 25/72



Pirsa: 19120019 Page 26/72



Pirsa: 19120019 Page 27/72



Pirsa: 19120019 Page 28/72



Pirsa: 19120019 Page 29/72



Pirsa: 19120019 Page 30/72



Pirsa: 19120019 Page 31/72



Pirsa: 19120019 Page 32/72



Pirsa: 19120019 Page 33/72



Pirsa: 19120019 Page 34/72



Pirsa: 19120019 Page 35/72



Pirsa: 19120019 Page 36/72



Pirsa: 19120019 Page 37/72



Pirsa: 19120019 Page 38/72



Pirsa: 19120019 Page 39/72



Pirsa: 19120019 Page 40/72



Pirsa: 19120019 Page 41/72



Pirsa: 19120019 Page 42/72



Pirsa: 19120019 Page 43/72



Pirsa: 19120019 Page 44/72



Pirsa: 19120019 Page 45/72



Pirsa: 19120019 Page 46/72



Pirsa: 19120019 Page 47/72



Pirsa: 19120019 Page 48/72



Pirsa: 19120019 Page 49/72



Pirsa: 19120019 Page 50/72



Pirsa: 19120019 Page 51/72



Pirsa: 19120019 Page 52/72



Pirsa: 19120019 Page 53/72



Pirsa: 19120019 Page 54/72



Pirsa: 19120019 Page 55/72



Pirsa: 19120019 Page 56/72



Pirsa: 19120019 Page 57/72



Pirsa: 19120019 Page 58/72



Pirsa: 19120019 Page 59/72



Pirsa: 19120019 Page 60/72



Pirsa: 19120019 Page 61/72



Pirsa: 19120019 Page 62/72



Pirsa: 19120019 Page 63/72



Pirsa: 19120019 Page 64/72



Pirsa: 19120019 Page 65/72



Pirsa: 19120019 Page 66/72



Pirsa: 19120019 Page 67/72



Pirsa: 19120019 Page 68/72



Pirsa: 19120019 Page 69/72



Pirsa: 19120019 Page 70/72



Pirsa: 19120019 Page 71/72



Pirsa: 19120019 Page 72/72


