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 In momentum space  mapping on the Anderson model :

𝑡𝑟 :
coupling between 

momentum states
𝑉𝑚 : on-site energies       

(quasi-random) 

● Anderson transition 3D (2008-2009)

● Observaton of the 2D Anderson localization (2015)

● Now : controlling the Time Reversal symmetry in 

disordered (Anderson) systems

𝑊

 Mapping (momentum space) : Quasi-1D disordered system + Aharonov-Bohm flux

: random

: random

Particle scattering in disordered medium

One loop interference correction : CBS
Two loops correction : CFS

“Dynamical 

localization”

classical

quantum

Anderson localization in 

momentum space

φ+= φ−If TRS is active φ+= φ−Even If TRS is broken

1st order corrections absent when TRS

2nd order corrections survive when TRS

: symmetric

: antisymmetric

Periodic modulations 

(phase or amplitude)
Artificial gauge flux:

Time Reversal Symmetry (TRS) preserved

Time Reversal Symmetry (TRS) broken

Good agreement with

theoretical predictions

Loc

Momentum: 1D discrete lattice
(separation: 2hkL)

Symmetries greatly affect localization dynamics

Enhanced return(s) to the 
origin (ERO)
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N>2 loops

40

30

20

10

0

x
1

0
-3

 

-100 -50 0 50 100

weak loc.

● CBS vanishes if TRS breaking

● CBS present at t<<tLoc

● CFS saturates only at t>tLoc

● CFS robust toTRS breaking

In reciprocal space [3] :In ‘direct’ space:

Localized regime:Weak localization regime:

• One-parameter fits : decoherence time (CBS) and localization time (CFS)

• The unitary class : AL dynamics is slower (absence of weak-localization loops)

• Very good agreement with supersymmetric theoretical predictions

Effect of temporal gauge field on the dynamics of AL :

39K :

• Tonks-Girardeau limit (strong interactions, 1D)

• Mapping of the (dynamical) system onto free fermions

• Localization energy still finite !!! [5]

Recent developments : at least one interesting limit :

• Short-range in position  long range in momentum

• Dynamical localization replaced by sub-diffusive behavior

Contact interactions have long been predicted to destroy Dynamical localization

A toy model : 2-boson kicked Lieb-Liniger model on a ring
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