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What | want to get across

What a tensor network is (and why it is useful)

Tensor networks can be used for stochastic processes, as
well as quantum etc.

Tensor networks could be essential for high variance




Tensor networks compress (1)

Consider the (un-normalized probability) distribution
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l.e. the Ising model
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Tensor networks compress (2)

It factorises, one local object for each degree of freedom
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Tensor networks compress (3)

This Is a tensor factorisation
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You've probably seen this before

Transfer matrix method
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2D and beyond

Ising spins connected in a 2D arrangement:
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What I'm not going to talk about: Evolution

Recall: Evolution operator
|P(1)) = ¢"'| P(0))

Assume: Nearest-neighbour

Recall: Tensor Network

S, = two-site gate




What I'm not going to talk about: Observables

Recall: Tensor Network




The competitor — Dynamical Monte Carlo

Expected value
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High variance example — Jarzynski process

Recall: Ising chain

Spin: 1

Drive away from equilibrium

While it also thermalises

High variance observable
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Results (1)

Tensor networks fractional error
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Results (2)

Recall: DMC and variance 6 x 1073
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Summary and future directions

Tensor networks compress data

In such a way as to allow its efficient updating

Tensor networks can simulate stochastic processes

Even when sampling is infeasible




Thanks for listening
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Questions?




