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Quantum states prepared on a quantum computer can enhance
classical tensor networks by providing efficient access to
quantum states with large bond dimension. [1]
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« Limitations: Struggle to represent systems in two or more dimensions
or when encoding states during long-time dynamical simulations
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» We introduce a framework for the iterative, local optimization of hTTNSs.

» We elevate routinely used classical operations, as the canonicalization Conclusions/Outlook
of a TN and the local optimization of a tensor, to the hybrid setting.

* We conduct a concrete scaling analysis for a hTTN with multiple
quantum tensors and identify a regime where such a setup can lead to
an advantage compared to equivalent classical TTNs.

 We demonstrate, for the first time, that the optimization of hTNs can
Improve upon their classical equivalents with equal bond dimension in
the classical part.

« Integration of quantum tensors into classical TNs can enhance
their performance.

* Qurresults of the TFIM and the Toric code indicate, that the observed
behaviour may potentially extend to problem instances which can
hardly be targeted by classical TNs.

- Before achieving practical relevance: improve optimization routine for
guantum tensors, reduce number of measurements required to

Implement interfaces, and study influence of quantum hardware noise.
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 Framework can be applied for time-evolution via the time-dependent
[2] X. Yuan et al., Phys. Rev. Lett. 127, 040501 (2021)

variational principle.



