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Motivation

Few-body physics:

Bias & instability in theories:
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[Akbari, Hashemi, et al., PRB (2012)]

What are the fundamental limits of Analog quantum simulators:
approximate classical algorithms & o6kAa . ¢l 1-D
noisy analog quantum simulators? ;‘é 0.4l { boson
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[Trotzky et al., Nat. Phys. (2012)]




Uncertainty-based error model
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the intended time-evolution sample variations
(noise & errors)
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fine-tuned equations of motion expectation values
(by adjusting c/(t), but R#0) used to verify EOM

Pessimistic assumption: increasing entropy (2" law) and fast thermalization (R>>H)



Maximum entropy time evolution
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“important” expectation values

evolved
reconstructed
Time evolve what we can ...
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Reconstruct at every moment what we cannot ...
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Entropy must be approximated ...



Cluster decomposition
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+ consistency between marginal states

S(p) ~ > £5(05)

Mobius inversion formula

Markov entropy decomposition
[Poulin & Hastings, PRL (2011)]
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Test problem

1D Heisenberg XX model w/ critical transverse field:
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Time evolution from an interface between low- & high-energy states:
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Exact solution w/ Jordan-Wigner transformation:
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Noise-based error model
H+0H < (hj —|—5hj,Jj —F(SJJ) ii.d. 5hj,5<]j S [—5E,5E]

Average over noise realizations to reduce errors:
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Preliminary numerical results
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Future work

Short term:

* Preconditioning of entropy maximization
 Compare w/ cumulant reconstruction & tMPS
e Applications (quantum algorithms & D-Wave device)

Long term:

* Examine choice of expectation values
* Develop new entropy approximants:

Efficient optimization of Shannon-type inequalities- variational states
Thermodynamic integration / energy representation? all physical states

limited constraints

p= /w(E)é(E — H)dE @
* Develop compatible variational states:



