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The confinement problem

QCD phase diagram
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Open questions
e Nature of confinement
e Deconfinement phase transition
e Chiral symmetry breaking
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1. Atomic quantum simulators

From low to high energy physics



Simulating quantum physics
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2. The rotor Jackiw-Rebbi model

Emergent particle physics



Dynamical mass generation
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The rotor Jackiw-Rebbi model

H=-t> ( i :+1+C:+1C)+
g>;Sicle, — X (heS7 +hS) )

PRX Quantum 1, 020321 (2020)



Dynamical mass generation
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A cold-atom approach to quark confinement

Fractionally-charged quasi-particles
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A cold-atom approach to quark confinement

Fractionally-charged quasi-particles

95/t =09 G g8/t =11

Emergent particle physics

o Deconfinement phase transition

o Chiral symmetry restoration



A cold-atom approach to quark confinement

Fractionally-charged quasi-particles Quantum simulation
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Emergent particle physics

Scattéring length a,, (a,)

o Deconfinement phase transition
540 545 550

o o Magnetic field (G)
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Rotor Jackiw-Rebbi model

e Dynamical mass generation

e Chiral symmetry restoration

S/t

e Confinement-deconfinement
transition of fractional charges

PRX Quantum 1, 020321 (2020)
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Rotor Jackiw-Rebbi model
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