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[An, H] H% truncated support - expect

1 Anr|5 exponentially small

see also Chandran et at. PRB 2015
N. Pancotti et al PRB 97,094206 (2018)




/

. % 6\1\‘\
By .9 6\‘11
X o VvV v ®@@
AA h=01 - = VV
®@® h=10 X - Vy
V'V h=20 Sy []
O =30 D%
<> h=5.0 o
10"
M

averaging over disorder

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



averaging over disorder

8\\6 small disorder!
><\ v \6\\‘\\
NN © A-,
\\ v @ @\“\A
X B V v ®@@
@@ h=10 - Vy
O =30 D%
< h=5.0 o
101 100: . | :
M j é AA n=40
P EEEANSRNN ®® =50
10 S VV =60
\\E \\A DD h="17.0]
= -2 ) S~ X X h=9.0]
=10 ><\\ ® - 5
B e
1073 XS %
i . T
' large disorder
10~4L— ' ' ' '
! 4 6 3 10 12 14
M

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



ALMOST CONSERVED QUANTITIES & MBL

10t ¢ . -_

: : : i | — h=0.1
averaging over disorder I N

Lot — h=0.4
; — h=0.65

h=0.9

h=1.15

F 107 h=1.4
h=1.65

h=1.9

10 h=2.2

h=2.7

— h=3.2

; I I
10 100 s s h=4.5
M

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



ALMOST CONSERVED QUANTITIES & MBL

10" ¢ . —_—

; | averaging over disorder | | — "7

100 | ~ —a — h=0.4
- M — h=0.65

h=0.9

h=1.15

2 10° h=1.4
h=1.65

h=1.9

10° h=2.2

h=2.7

— h=3.2

; I
10 100 s s h=4.5
M

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



ALMOST CONSERVED QUANTITIES & MBL

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



constructive method

EEEEREEY

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



constructive method

C B o Bt o St

analyze welight of components with different support

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



composlition of slow operators: how local?

landscape of terms with fixed range

0'8""I""I"'I""I""I""I""I""
0.7F /\ -

0.6 -

0.5 -
041 -

0.3F _

0.2 _

single realization M = 40
N. Pancotti et al PRB 97,094206 (2018)



composlition of slow operators: how local?

landscape of terms with fixed range

O'8""I""I"'I""I""I""I""I""
0.7F /\ -

0.6 m
05l __ decaying fast '
0.4 n
0.3F -
0.2 -

_ N - almost T 7

single realization M = 40
N. Pancotti et al PRB 97,094206 (2018)



composlition of slow operators: how local?

landscape of terms with fixed range

O'8""I""I"'I""I""I""I""I""
0.7F f/\ -

0.6 m
05l __ decaying fast '
0.4 n
0.3F -
0.2 -

_ N - almost T 7

0 5 10 15 20 25 30 35 40
and much more information

single realization M = 40 in the statistics!
N. Pancotti et al PRB 97,094206 (2018)



Statistics of small commutators

Well described by Extreme Value Theory

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



Statistics of small commutators

Well described by Extreme Value Theory

Q: extreme values when sampling from a pdf

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



Statistics of small commutators

Well described by Extreme Value Theory

Q: extreme values when sampling from a pdf

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



1,4_ T T T T

12}

08}
0.6}
04}

02}

Statistics of small commutators

Well described by Extreme Value Theory

Q: extreme values when sampling from a pdf

] 1500

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

1000 -

500 -

llllllllllllllllllllllllllll

.I

0.2 04 0.6 0.8

1

| R
1.2 14



1,4_ T T T T

12}

08}
0.6}
04}

02}

Statistics of small commutators

1000

500

EVT

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

1 1500[]11[]11

I

I

0.2 04 0.6 0.8 1

1.2

14

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



Statistics of small commutators

_l_'ll n
02 04 06 08 1 12 14

EVT

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

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



Statistics of small commutators

EVT

L ' when Is there a limit,
e it is of the form

1

GEV G (y) = exp [_(1 + Cy)—g} rescaled and

centered
CDF for extrema

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



Statistics of small commutators

EVT

L ' when Is there a limit,
e it is of the form

1

GEV G (y) = exp [_(1 + Cy)—g} rescaled and

centered

. CDF for extrema
three subfamilies

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



Statistics of small commutators

EVT

L ' when Is there a limit,
e it is of the form

1

GEV G (y) = exp [_(1 + Cy)—g} rescaled and

centered

. CDF for extrema
three subfamilies

¢ >0 Fréchet: polynomial tails

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



Statistics of small commutators

EVT

L ' when Is there a limit,
e it is of the form

1

GEV G (y) = exp [_(1 + Cy)—g} rescaled and

centered

. CDF for extrema
three subfamilies

¢ >0 Fréchet: polynomial tails

(=0 Gumbel: exponential tails Go(y) — exp [—exp(—y)]

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



Statistics of small commutators

EVT

L ' when Is there a limit,
e it is of the form

1

GEV G (y) = exp [_(1 + Cy)—g} rescaled and

centered

N 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)



Statistics of small commutators

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



Statistics of small commutators

€ JC IC JC JC JuiC JaC T JC JC JENC JC JC G JC REC JNC JNC JC JNC

< >

M

1[An, H]||3
1A |5

AV = Iing,,

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



Statistics of small commutators

€ JC BC JC JC JC JC JC JC JC JENC JC JC TG JNC JENC JC JC JC G

< >

M

1[An, H]||3
1A |5

AV = Iing,,

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



Statistics of small commutators

minimum eigenvalue of an effective
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Statistics of small commutators
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Statistics of small commutators
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1O CONCLUDE

Various INS tools can be used for time evolution

evolving the (pure state) ansatz =~ -o-6-o6-0-0-06-0-0-0-0-0-0-

evolving operators: Heisenberg picture  -o-e-9-9-9-o-
observables as N to contract 1] ;ﬁﬁi
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