
Controlling symmetry and localization properties with 

an artificial gauge field in a disordered Floquet system 
 

J.-F. Clément
a*

, C. Hainaut
a
, I. Manai

a
, JC Garreau

a
, P. Szriftgiser

a
, G. 

Lemarié
b,c

, 

N. Cherroret
d
, D. Delande

d 
et R. Chicireanu

a
 

 
a. Université de Lille, CNRS, UMR 8523, Laboratoire de Physique des Lasers Atomes et 

Molécules, F-59000 Lille, France 
b. Laboratoire de Physique Théorique, IRSAMC, Université de Toulouse, CNRS, 31062 

Toulouse, France 
c. Department of Physics, Sapienza University of Rome, P.le A. Moro 2, 00185 Rome, Italy 
d. Laboratoire Kastler Brossel, UPMC-Sorbonne Universités, CNRS, ENS-PSL Research 

University, Collège de France, 4 Place Jussieu, 75005 Paris, France 

 
       *  jean-francois.clement@univ-lille.fr 
 
 Anderson localization, which has long been a paradigm of condensed matter 
physics [1], has been observed and studied in the last decades in many different 
disordered systems, both classical and quantum. The symmetry characteristics of the 
disordered system are expected to greatly affect its localization and transport properties, 
yet few experiments are available in this direction. Here we report upon the experimental 
realization of an artificial gauge field in a synthetic (temporal) dimension of a disordered, 
periodically driven (Floquet) quantum system [2]. Our remarkably simple technique is 
used to control the Time-Reversal Symmetry (TRS) properties, and leads to two 
experimental observations representing smoking-gun signatures of this symmetry 
breaking. The first consists in the first observation of the Coherent Forward Scattering 
(CFS), a novel genuine interferential signature of the onset of the (strong) Anderson 
localization, recently predicted [3]. The second is a measurement of the celebrated β(g) 
function [4], with a direct test of the one-parameter scaling hypothesis, and its 
universality in two different symmetry classes. 
 
[1] P. W. Anderson, Absence of Diffusion in Certain Random Lattices, Phys. Rev. 109, 1492 
(1958) 
[2] C. Hainaut, I. Manai, J.-F. Clément, JC Garreau, P. Szriftgiser, G. Lemarié, N. Cherroret, D. 
Delande and R. Chicireanu, Controlling symmetry and localization with an artificial gauge field in 
a disordered quantum system, Nature Communications, 9, 1382 (2018) 
[3] T. Karpiuk, N. Cherroret, K. L. Lee, B. Grémaud, C. A. Müller and C. Miniatura, Coherent 
Forward Scattering Peak Induced by Anderson Localization, Phys. Rev. Lett. 109, 190601 (2012) 
[4] E. Abrahams, P. W. Anderson, D. C. Licciardello, and T. V. Ramakrishnan, Scaling Theory of 
Localization: Absence of Quantum Diffusion in Two Dimensions, Phys. Rev. Lett., 42, 673 (1979) 


