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Part 1: Susceptibility disordered XXZ
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Susceptibility distribution
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Distribution: P(z) = exp ( zl — 5) with: z = log[x|

Level spacing: P(s) = s”

Spectral function: |f(w)]* = —



Anderson Insulator

* Hamiltonian
H = Z (SFSF ., + SYSY |+ ASESE +Zh-S,f
with hi c[—-W, W] W 0.6 and we Change A
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S * Clear scaling
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* Fast drift of the peak:
consistent with
exponential

* 1/w? spectral function:
consistent with
Fermi's golden rule




Part 2: Impurity problem

e Just one impurity

* Onset of “ergodicity
breaking” when impurity
starts to freeze

e FGR rate reaches level
spacing

FFGR -~ €_CV log V

e Define effective model by
Schrieffer-Wolff out

impurity

* Ergodicity really gets
broken when blocks
decouple
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Susceptiblity
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Spectral function
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High frequency spectral function

How do extra impurity affect the spectral function?
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High frequency decay
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Part 3: Avalanches with infinity bath

Anderson Insulator
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Scaled Rate log 1 O(1“4L)

Avalanches with infinity bath
Disordered Heisenberg model
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Avalanches with infinity bath

Power |law?
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Conclusion

Enhanced susceptibility when system breaks ergodicity
* (Contraints transition scenarios

Impurity model elucidates difference between ergodicity
breaking and freezing of the impurity

* Any finite density is ergodic in thermodynamic limit

Previous deep MBL regime still has avalanches for disorder
O(20) in small systems

e \We see indication for absence of |-bits



