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What are the slowest evolving (local)
operators!

dA(t)

operatoracting onMsites oso0000 080 o
Goal: minimizing ||[H, Aa]]]

I[Arr, HIllI3  numerically with ED
IZSValE: and TNS

Ay = Iing,,

Kim, MCB, Cirac, Hastings, Huse, PRE92,012128 (2015)



operator acting onMsteS oso000006 o o o

1[An, H]||
A ||5

Ay = Iing,,

N. Pancotti et al PRB 97,094206 (2018)



operatoractingonMsites so0000006 oo

€ JC JC R JC JuNC JaC T JC JuC JENC JC JC JC JuC JNC JNC JNC JNC JNC

1[Anr, H]|I3
1A |5

Ay = Iing,,

N. Pancotti et al PRB 97,094206 (2018)



operatoractingonMsites so0000006 oo

€ JC BC JC JC JRIC JRC T JC JC JENC JC JC R RC REC JNC JNC JNC JNC

< >

M

1[Anr, H]|I3
1A |5

Ay = Iing,,

N. Pancotti et al PRB 97,094206 (2018)



operatoractingonMsites so0000006 oo

€ JC BC JC JC JC JC JC JNC JC JC JC JC JC JC JENC JC JNC JC JC

< >

M

1[Anr, H]|I3
1A |5

Ay = Iing,,

N. Pancotti et al PRB 97,094206 (2018)



operatoractingonMsites so0000006 oo

€ JC BC JC JC JC JC JC JNC JC JC JC JC JC JC JENC JC JNC JC JC

< >

M

1[Anr, H]|I3
1A |5

Ay = Iing,,

N. Pancotti et al PRB 97,094206 (2018)



in the localized regime: |-bit model

N-—1
Heff:ZGZT —I—ZK(Q) Z (]3,27' e [k]+...,
1=0 1,7=0 1,7,k=0

€ JC BC JC JC JC JC JC JNC JC JC JC JC JC JC JENC JC JNC JC JC

< >

M

1[An, H]||
A ||5

Ay = Iing,,

N. Pancotti et al PRB 97,094206 (2018)



in the localized regime: |-bit model

N—1 N—1
Heff — EiTZ[Z] L Z K(Q) _|_ Z (33]27- z ] -
1=0 1,7=0 1,7,k=0

H, "] = 0

€ JC BC JC JC JC JC JC JNC JC JC JC JC JC JC JENC JC JNC JC JC

< >

M

1[An, H]||
A ||5

Ay = Iing,,

N. Pancotti et al PRB 97,094206 (2018)



T ;Ei] exponentially localized

H, 714 =0

) T Z

€ JC BC JC JC JC JC JC JNC JC JC JC JC JC JC JENC JC JNC JC JC

< >

M

1[Anr, H]|I3
1A |5

Ay = Iing,,

N. Pancotti et al PRB 97,094206 (2018)



€ JC BC JC JC JC JC JC JNC JC JC JC JC JC JC JENC JC JNC JC JC

< >

M

[[An, H] H% truncated support - expect

1 Anr|5 exponentially small

see also Chandran et at. PRB 2015
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Statistics of small commutators

EVT

when Is there a Imit,
it 1s of the form

1

GEV G¢(y) = exp {_(1 + Cy)_?} rescaled and

centered

. CDF for extrema
three subfamilies

¢ >0  Fréchet: polynomial tails
(=0 Gumbel: exponential tails Go(y) — exp |— exp(—y)]

¢ <0 Weibull: bounded light talls

N. Pancotti et al PRB 97,094206 (2018)
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Statistics of small commutators

EVT  rare regions affect the distribution of commutators

exponential A~ e 8
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VA
€ JC BC I JC JHC BNC BRC BNC JC JC I JC I JC REC JNC JNC JC JNC

higher effective disordered
p(l < M) ~ c* p(T) oc T—26Imel=1
Frechet distribution
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Statistics of small commutators
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