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Dynamical critical behavior in Quantum Magnets

Nonthermal Antiferromagnetic Order and
Nonequilibrium Criticality in the Hubbard
Model
[N. Tsuji et al., Phys. Rev. Lett. 110, 126404 (2013)]

Dynamic antiferromagnetic critical behavior in
an optically pumped Mott insulator
[A. de la Torre et al. in review: Nature Physics]
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This talk: Phase transitions occurring in a non-equilibrium steady state

Dynamic phase transition in the antiferromagnetic phase of the driven Hubbard model
[N. Walldorf et al Phys. Rev. B 100, 121110(R) (2019)]



Floquet-driven Antiferromagnet
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Floquet-driven Antiferromagnet [N. Walldorf et al Phys. Rev. B 100, 121110(R) (2019)]
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Limitations of the calculation
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e Mean Field + one loop calculation

(non-interacting magnon approximation) superthermal Magnons

e The transition is driven by the external drive and
the magnon-relaxation into the bath,
magnon-magnon scattering is not included.

Does this dynamic phase transition persist in
an interacting theory?
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Method

Magnon Interactions in a 2d Heisenberg antiferromagnet

1
Hxxz = JZ {2 <Sjsjf +S;Sj+) +AS§S§} —H=Ey+Hy+V
(i)

Magnon expansion around ordered

ground state
FEy = Ground State Energy

Hy = thk (a;fcak + B,LB,C) = Bilinear Hamiltonian
k

V = Magnon Interactions

— Use Boltzmann Formalism to include magnon interactions
(perturbative, leading order 1)




The Driven-Dissipative System without interactions

[N. Walldorf et al Phys. Rev. B 100, 121110(R) (2019)]
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The driven-dissipative system with magnon-interactions
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Finite size scaling of V' (w) shows characteristics of §-function
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Summary

Summary

Does the dynamic phase
transition persist in an
interacting theory?

Thermal distribution + d-function

Superthermal magnons — thermal distribution + J-function
Evidence of critical slowing down
M. H. Kalthoff, D. M. Kennes, A. J. Millis, M. A. Sentef [in preparation]

Critical slowing down
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