Kinetic constraints and disorder: Competition or cooperation?
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. . . cf. Kastner’s Rigols’ talks,
Thermalisation in closed quantum many body systems

Closed quantum systems Non-equilibrium dynamics Optical lattice
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Constrained dynamics Lattice gauge theories
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Constrained dynamics in experiments
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Outline

Constrained dynamics Kinetic constraints & disorder Occupation distance
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Kinetically constrained models & disorder

PXP Models and Relatives Disordered PXP chains East-Random Energy Model
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Kinetically constrained models & disorder

PXP Models and Relatives Disordered PXP chains East-Random Energy Model
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KCM: Hardcore bosons on a triangular ladder
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Spin-glass transition at high density!

Constraint: Particles can only move into S — —

sites that have joint empty neighbour Ritort, Sollich Adv. Phys. (2003)
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Quantum version introduced in: Lan, van Horssen, Powell, Garrahan, PRL 121, 040603 (2018)



KCM: Hardcore bosons on a triangular ladder
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KCM: Hardcore bosons on a triangular ladder
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KCM: Hardcore bosons on a triangular ladder

energy
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Kinetic constraints and disorder
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Removing the constraint: Less Localised
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Removing the constraint: Less Localised, Later localisation
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Short digression: Occupation distance for disordered systems

Distribution of densities, half filling n = 1/2:
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Short digression: Occupation distance for disordered systems
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Short digression: Occupation distance for disordered systems

0.5-

1D Aubry-André, e=1,n=1/2 0.4

W, 4n/J - 2.0005)

10—1_

Vij=1
e=1
n=1/3

“MBL"

Disordered, interacting fermions in 1D

Hopjan, Orso, FHM, PRB 104, 235112 (2021)

W)

17



Back to KCM & disorder: Eigenstate properties

Occupation distance
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Summary: Kinetic constraints & disorder

 Hardcore bosons, zigzag ladder

 Here: Kinetic constraints favour localisation Karl Suman Frank
Royen Mondal Pollmann
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 Comparison to unconstrained model: e e
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Removing the constraint: Less Localised
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