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In order to discuss tensor network representations of quantum many-body states, it is useful to introduce a dia-
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grammatic notation. Fig. 2 shows how to represent tensors and tensor multiplications. 8
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FIG. 4: (a) Scalar product of a product state. (b) Scalar product for a tensor network based on a quantum circuit of depth 7.
(¢) Diagrammatical representation of the expression u'u =1 1.
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FIG. 5: Expectation value of a local observable, (\'|o[\), for a tensor network based on a depth-T" quantum circuit. The local
observable is represented by a blue circle on a central site. Notice that the past causal cone of this site has a width proportional

to T'. This results in a computational cost that grows exponentially in 7', ('~ ¢”.
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FIG. 6: Tensor network corresponding to a two-point correlator (\Wo(0)o(L)|W) for L = 27" for a tensor network based on
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FIG. 7: Tensor network corresponding to the reduced density matrix p for L contiguous sites, when the state of the whole lattice Store and share files in the
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is described by a tensor network based on a depth-7" quantum circuit. Notice that, for large L, the incoming and outgoing o
indices of p can be spitted by cutting 27" indices — which means that the entropy of p can at most be 27" log,(d). 3
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