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Pointer state and scar wavefunction

Hugh Everett 1| W. H. Zurek David Ferry
(1930 —1982) (1951 -) (1940 -)

“If you are not completely confused by quantum mechanics, you do not understand it.”
— John Wheeler
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% 1 R (Splitting universe, many worlds)

The many-worlds interpretation of guantum mechanics
PhD thesis in Princeton by Hugh Everett I1l1 1957
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https://commons.wikimedia.org/w/index.php?curid

=17512691 YHEEILEZDODOHEH, HHIHZ L,

The concept of a splitting universe is naturally uneconomical, and the idea of an infinite number of
universes can never be proved, since individual universes do not interact. This model is thus accepted by
only a small number of scientists, although its clearly deterministic character is attractive.

- Walter Greiner, Quantum Mechanics -- an Introduction (Springer, 1989)
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N5TL & 2D 7] (Colin Bruce, Quantum Rabbits: The Many Worlds of Quantum, 2004)
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Quantum Darwinism ( [ 59 L1 OH)
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Quantum Darwinism (2)
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Evidence of qguantum Darwinism in open quantum dots?
scanning tip
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Experiment with a photon quantum simulator

M.-C. Chen et al. , Science Bulletin 64, 580-585 (2019)
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Experiment with a photon quantum simulator (2)
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Quantum Many-Body Scar
States
and Quantum Coherence

https://www.news9live.com/science/physicists-manipulate-ultracold-
rydberg-atoms-to-create-synthetic-dimensions-155153



Rydberg atoms
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Optical tweezers
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A Rydberg atoms quantum simulator

Bernien et al., Nature 551, 579 (2017)
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Many body scar state Serbyn et al., Nature Phys. 17, 675 (2021)
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Rem: Scar states in quantum billiard Serbyn et al., Nature Phys. 17, 675 (2021)
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ETHDOH: L & 2 {&ScarikiE Serbyn et al., Nature Phys. 17, 675 (2021)

Many-body scars and weak ETH breakdown

Spectrum-generating algebra

AKLT model, PXP model,
spin-1 XY magnets,
extended Hubbard model

Quantum technology Quantum-classical
correspondence

Rydberg atom

quantum simulators, Quantum many-body chaos,
quantum metrology and control quantum KAM theorem
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Commercial guantum simulator?

PRODUCTS & RESOURCES + ¢

Meet Aquila - QuEra's 256-Qubit
Quantum Processor Ebadi et al., Nature 595, 227 (2021).

Publicly available on Amazon Braket

Quantum phases of matter on a 256-atom

programmable quantum simulator
COMPUTE

QuEratt https://www.quera.com/
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