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The workhorse:  Quantum Ising Chain
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ldeal Adiabatic Quantum State Preparation
(or Adiabatic Quantum Computation)
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Real Adiabatic Quantum State Preparation
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Quantum Ising Chain
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Quantum Kibble-Zurek mechanism (KZM)
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Experiment: S=1 condensate

Sadler et al., Nature 2006
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Quantum Ising Chain




Experiment: Rydberg atoms

Or Ising model 13 years later
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Experiment: Rydberg atoms

Or Ising model 13 years later
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More theory: kink-kink correlations

Quantum coherence =>
Peak in the kink-kink correlator

—_— exact (44)
—— approximate (45)
— analytic (46)

——  dephased (47)
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Simple test of quantumness




More numerics: quantum Ising in 2D

Correlation function (IPEPS)
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State of the art. numerics:
TDVP (M. Rams)

IPEPS (JD)

Neural networks (M. Schmitt)
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Experiment: 1D Ising on D-Wave
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Depends on embedding, time of the day....
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Experiment: 2D quantum Ising on D-Wave
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Decoherence, not quantum KZ




Number of kinks

Experiment: 1D quantum Ising on D-Wave, again

C16 solver on
DW2KQ at NASA
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Number of kinks
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Experiment: 1D quantum Ising on coherent D-Wave”
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Summary ....

Shortcuts to adiabaticity
(across a phase transition)

adiabatic adiabatic

..and outlook
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