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[2]• Eigenvalues 
• Eigenvectors (OPOs) 

(and their number operators)

Eigenstate

• Exact integrals of motion 
in strong disorder limit 

• One-particle 
approximation elsewhere
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Numerics

We use Shift and Invert MPS (SIMPS)

SIMPS success rate

[3]

[3] Xiongjie Yu, David Pekker, & Bryan K. Clark (2015). Physical review letters, 118, 017201.
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Numerics

We use Shift and Invert MPS (SIMPS)

SIMPS success rate
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Can see the mobility 
edge up to L=64
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MBL eigenstates are aware 
of the transition happening at 

a different energy
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The probability of finding long 
range resonances is scale invariant 

at the transition

Quantum mutual information [5]
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• Find a quasi-universal (across the energy 
spectrum) set of approximate integrals of 
motion (OPOs). 

• Occupations of the OPOs are correlated to 
the energy of the eigenstates.  

• MBL eigenstates under the mobility edge are 
aware of the transition happening at higher 
energies 

• Universal distribution of the magnitude of the 
long-range coupling constants of the 
approximate integrals of motion at strong 
disorder.
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