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Presence of mobility edge in the many-body energy spectrum

Energy density

A

Diverging

rfluctuations

Ergodic phase
Many-body insulator

Finite transport
No transport

Volume law entanglement
Area law entanglement

Thermalization
Lack of thermalization

Wigner-Dyson
level statistics

Poisson level statistics

4 Disorder

Basko et al, Ann. Phys. '06, Gornyi et al., PRL '05, Oganesyan, Huse PRB 2007, Bauer et al, JSM 2013, Kjaell et al.,PRL 2014,
Vosk, Altman, PRL 2013, Serbyn, Papic, Abanin PRL 2013, Huse, Nandkishore PRB 2014, Luitz et al., PRB '15, Bera et al., PRL 2015



One-body density matrix and mutual information can
distinguish extended and localized phases
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Is the dynamics (sub)-diffusive close to the transition?

Observable: Return probability: C,,(t) ~ t=#

o(w) ~ w®
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1d lattice, spinless fermions and density-propagator
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Interacting propagator shows exponential decay in real space
at intermediate disorder strength
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Slow wavepacket propagation leads to delocalization

Second moment:
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Evidence of transient sub-diffusive regime and finite size

effects
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New dynamical phase diagram

© Non-Gaussian decay of the propagator.
o (Transient) Sub-diffusion dynamics close to the transition -- effects of finite size and time.
o Possible fractal Griffith phase.

o Possibility of a weakly ergodic sub-diffusive regime.
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Numerical method

Time evolution : Chebyshev expansion techniques

Density matrix : Expanded in Chebyshev polynomials

Trace : Stochastically.
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Tendency towards delocalization close to band edges
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