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The Teams

Theory: Garttner Group Experiment: Weidemdller QD Group
Now moved to Jena!
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Outline

Introduction of model
Theory: Localization of pairs
Experiment: Universal relaxation dynamics

Theory: Hierarchical pair model (outlook)
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The Experiment

Cold gas of Rb-87

Rydberg states encode spins
Fixed random positions
Global control

XX XXZ Ising
(n+3)S .
(n+1)S . ﬁ : 3
n + 1 P ...............
nP @ | Vphoton ( ) | }AI/
Vphoton NP kit A, f
nS g J Vphoton
nS —"—— nS 2 @

4 Y ) 4
| MBQD %
Heidelberg] . . . .
Q ) Adrian Braemer - Heidelberg University 4/19



l The Experiment (theorist’s perspective)

Bond disordered Heisenberg model:

Hxxz = Z Jij (§$)s(3) + h.c.) + JJngi)ggj)
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Tunable disorder = Localization?
Simulation: 1d, a=6, PBC, N<16 Related model on lattice:
\- J Mohdeb et al. Arxiv:2303.02415
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min(E;41 — B, By — E;_q)

Braemer et al.,
PRB 106,134212
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Braemer et al.,

l LIOMs: Pair model PRB 106,134212

(2022)
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Braemer et al.,

Localization _ min(Biy — B B — Ei) PRB 106,134212

max(Ei_l_l - Ei, Ez - Ei—l) (2022)
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Braemer et al.,

l Half-chain Entanglement Entropy P 06134212

No entanglement
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Outline

 Introduction of model

Theory: Localization of pairs

* Experiment: Universal relaxation dynamics

Theory: Hierarchical pair model (outlook)
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Relaxation dynamics

Excitation Rotation Evolution Readout
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A. Signoles, T. Franz et al., PRX 11, 011011 (2021)
P. Schultzen et al., PRB 105, L020201 (2022)
P. Schultzen et al., PRB 105, L100201 (2022)

Ising model:
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Emch (1966), Radin (1970):
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Relaxation in different models
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T. Franz, S.Geier et al.,
arXiv:2209.08080
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Universal Relaxation
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T. Franz, S.Geier et al.,
arxXiv:2209.08080

xxz =Y J5 (3959 4+ he.)
2]

+3 a0
,J

o |JE = Jl

FL/

median

l/ll‘

= median; max; |J;;

13719



T. Franz, S.Geier et al.,

Pair relaxation dynamics arXiv:2209.08080
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* Disorder leads to
emergent integrability

 Pair desciption
* MBL in numerics

* Universal dynamics in
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Braemer et al.,

l Outlook: Hierarchy of pairs? PRB 106,134212

(2022)
Observation:
No drift of transition
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* Disorder leads to
emergent integrability

 Pair desciption
* MBL in numerics

* Universal dynamics in

experimen t
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l Backup: Cusp

Steady state magnetization
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Backup: Limitation of Pair Model
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