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Fate of the Anderson insulator in the presence of
electron-electron interaction
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Ballistic strings leads to delocalization in Fock space
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Dephasing washes out mesoscopic fluctuations, still MBL is
robust.
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Logarithmic growth of entanglement due to interaction
induced dephasing
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Presence of mobility edge in the many-body energy spectrum
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Localized phase shows slow propagation of charge
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Localized phase shows slow propagation of charge
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Localized phase shows slow propagation of charge

H = fz;‘:l f%((fj(:,qu +h.ec) +¢ (11,; — %) +V (,1,- — %) (niv1 — é)}
cos(2moi + ¢)

O Thermal (W = 1.0J) |
O Critical (W = 4.8J) O | o O O a
O MBLW =89y
oogYo |

go " B A 0
q*j%p 0 303 I+
[9 O E 0.2/“'\0\4\‘\
(63 g 01

|
| 8
10*‘—@I | 4

6 8 B
Disorder strength, W (J)
L

GO (d) = (ninipa) — (nipa)(ng)

-3
=

N

Ax(t) = \/m o 1!

100+

Transport distance, Ax (sites)

1‘0 100

it - 04
Thermal Critical MBL Time. t (1)
< 8Rb atoms (12 lattice sites)
Wc w - Weiner et. al., PRB '19.

Rispoli et. al., Nature '19



Presence of symmetries give rise to new features in MBL
(or even can destroy MBL)

SU(2) symmetric Hubbard model

Ho= =2, toCigCit1o 4 hoc. + €(nip + i)+ Hubbard U
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Particle hole symmetric model and Dyson singularity, quasi-
localized states

Random XX chain:
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Real hopping, time reversal symmetric model: T2 =1

Particle-hole symmetry: @2 = 1 , where: C = Tr, sub-lattice symmetry
acts on even-odd subspace

Operation wise: Gj—[e—l —- , where: C= Hl Uf

Dyson '53, Evers, Mirlin RMP, 08.



Particle hole symmetric model and Dyson singularity, quasi-
localized states

Random XX chain:
— A T T Yy Y
H=>Jilofol s +0loiy)

Real hopping, time reversal symmetric model: T2 =1

Particle-hole symmetry: @2 = 1 , where: C = Tr, sub-lattice symmetry
acts on even-odd subspace

Operation wise: -1 _ _ where: G = 0¥

P CHE - ’ Hl K Vosk, Altman, PRL '13,
Huang, Moore, PRB '14,

ConsequenceS' Detomasi et. al., PRB '16.

Diverging density of states: @~ 1/E log3 EFE as FE—=0
Zero energy states are quasi-localized :  &f, (E = 0) ~ \/Z

At higher energy density-- 'Quantum Critical Glass' & ~ log log(t)



Sub-thermal bipartite entanglement instead of Area law

Poisson statisics with usual
caveat of slow flow !
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PH symmetric MBL shows power law entanglement growth
and slow charge dynamics
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PH symmetric MBL shows power law entanglement growth
and slow charge dynamics
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PH symmetry gives rise to hopping dynamics in the
two particle sub-space

Anderson basis Hamiltonian:

H = ZElfl fl+ Z Bwnnqu f'rLf fq

mnpq
Particle-hole symmetry implies:
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Consider only E=0 states, bound particles hopping:
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PH symmetry gives rise to hopping dynamics in the

two particle sub-space
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Slow dynamics in particle-hole symmetric many-body
localized phase caused by bound pairs
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