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U(1) gauge theory with cold atoms

matter field * Fermions(matter), bosons(gauge field), and local gauge
Pt n el nt2 invariance
\_/’ « High Energy Physics —> Quantum gas mixtures
Related Theory: Uwe- Jens Wiese, Ann. Phys. (Berlin) 525, No. 10-11, 777-796 (2013) . Gauge fields are rep|aced by quantum mechanical Spins in-
Zohar et.al, PHYSICAL REVIEW A 88, 023617 (2013)
Similar experimental works: Schweizer et al. arXiv: 1901.07103 (2019) . A discrete ‘Electric field’ is represented by in -

Gorg et al. Nature Physics (2019)
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r ;:,g; H,,: hamiltonian of the building block.

\\ | / Q : Coupling strength between the two matter states.
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bn-1,v b}, by p: creation and annihilation operators for ‘vacuum’

and ‘particle’ states.
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Experimental platform
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Initial state preparation and dynamics

.- . . Alexander Mil et al. Science Vol. 367,Issue 6482,pp. 1128-1130
Create a coherent superposition in Sodium: , ,
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Fluctuations in the dynamics

Nature of the fluctuations observed in the data
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- « Fluctuations in the initial state
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« Incorporate uncertainty in L, of Sodium
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