Michele Filippon

cea |

f/ﬂ; ;--;,, : \
Theory w \ « \, rXiv:2205.13567
S. Greschner, MF, T. Giamarchi 019)

MF, C.-E. Bardyn, S. Greschner, T. Giamarchi PRL (2019) : ~—--t‘O appear in SCIENCE

Observation of the Universal Hall Response
of Strongly Intmwtmg Fermions



Daniele Tusi Jacopo Catani

Lorenzo Franchi Giacomo Cappellini

Jacopo Parravicini Lorenzo Livi

Leonardo Fallani Tianwei Zhou

UNIVERSITA
DEGLI STUDI

FIRENZE

Eurapean Laboratory for
Mon-Linear Spectroscopy

Charles-
Edouard
Bardyn




Quantum simulation of a Hall experiment
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First observation of universal many-body effects



Quantum simulation with ultracold atoms
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Quantum simulation

Of many-body effects
with fermions




Probing the Hall response of a 2-leg fermion ladder
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Synthesizing artificial gauge fields with >Yb (ermions)
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Measuring the Hall response

After-quench real time evolution
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Measuring the Hall response o5, |

After-quench real time evolution [ o Jy
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Transverse tunneling -t - dependence
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Universality driven by interactions

S ELLEEEELELLE For U >> t;c
- ]
a The same value is reached by
~ . . .
e ) ) cranking up the interaction strength U
'3 ol fy =t =t ( )
i 0 Exp Data - MFA(T>0) ta: o
720 U=0 =DMRG(T=0). = MFA(T=0) AH — 2= ‘tan <—> ‘
(T=0u=0_ "~ DMRG(=0)-MAATSO) | t, 2
0.0 P T R SR S SRS S PP k )
2 4 6 8 10 12 14
Ult,

t, = 1.15¢,



Universality driven by interactions
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Perspective : voltage measurements
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Preliminary : voltage measurements
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The Hall effect : classics

From measuring the carrier density in metals...

Forces at work Hall resistance Hall constant
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The Hall effect : classics
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Transverse tunneling -t - dependence
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A strongly correlated stabilization of a single-band metal
and the limits of a mean-field analysis
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A strongly correlated stabilization of a single-band metal

and the limits of a mean-field analysis

U=0 U>0
Fwo- bouds meka \ 3@§L&wAVMé\

+
SU(2) symmetry of interactions

UE:WN%T:UE:W#Wr
j j

Ex

>




Dynamical difference between DMRG and Mean-Field
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Perspective : voltage measurements
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Preliminary : voltage measurements
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Tube occupation distribution
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Transition for different densities at T=0
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