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Could we use to study high-energy physics?
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|. Bloch et al., Rev. Mod. Phys. 80, 885 (2008).
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Gauge coupling

Wiese, Ann. Phys. 525 777 (2013)
Uk Zohar et al.,Rep. Prog. Phys. 79 014401 (2016)
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Conserved Conserved

local charges local gauge symmetry
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J. Schwinger, Phys. Rev.
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J. Schwinger, Phys. Rev.
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J. Schwinger, Phys. Rev. 714, 16 (1951).
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Can we construct a quantum simulator ?
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First digital
implementation with ions
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E. Martinez et al., Nature 534 516 (2016).
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C. Kokail et al., Nature 569, 355 (2019).
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Sodium -
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Mil et al. Science 367, 1128 (2020)
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Gauge coupling Matter field
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1.) Initialization 2.) Manipulation and evolution 3.) Read-out
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1.) Initialization 2.) Manipulation and evolution
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1.) Initialization 2.) Manipulation and evolution
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1.) Initialization 2.) Manipulation and evolution 3.) Read-out
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matter field gauge field

n-1 n n+1 n+2

H=3Y

Mil et al. Science 367, 1128 (2020)
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matter field gauge field

n-1 n n+1 n+2
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matter field gauge field

H =Y [H,+ hQ0b] b,y +h.c.)

Mil et al. Science 367, 1128 (2020)
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Non-abelian gauge fields ?
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Higher dimensions ?

magnetic term electric term
xE?

Ott et al., arXiv:2012.10432 (2020)
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Matter field
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Building block with atomic mixtures realized
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Building block with atomic mixtures realized
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