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25 years of quantum degenerate atomic gases
at INO-CNR-LENS: just a first step



BEC Announcement
1995 June 11th-16th, Capri (Italy)

20th International Conference on Laser Spectroscopy



1998, Varenna (Italy) 

CXL Summer School «Bose-Einsten Condensation in atomic gases» Varenna
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Pisa



Setting up for BEC
1997, Arcetri (Firenze) 

Cataliotti, Tino, Prevedelli, Inguscio, Fort, Marin, Ricci



Arcetri

Pisa

Trento



F. Dalfovo, S. Giorgini,
L. Pitaevskii, S. Stringari

Theory of Bose-Einstein 
condensation in trapped gases

Rev. Mod. Phys. 71, 463 (1999)

Highly cited paper:
at present ≈4200 WoS citations

BEC Center CNR-INO Trento



BEC Josephson junctions

Coherence, superfluid transport,
superfluidity breakdown…

Atomic Josephson junctions arrays
with BECs in optical lattices

J
optical lattice

BECs

F. S. Cataliotti et al., Science 293, 843 (2001)
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More degenerate gases in Arcetri

Bose/Bose and Bose/Fermi mixtures with heteronuclear sympathetic cooling

G. Modugno et al., Science 294, 1320 (2001)

G. Ferrari et al., PRL 89, 053202 (2002)

87Rb

41K

87Rb

40K

G. Roati et al., PRL 89, 150403 (2002)



𝑛 𝐸 =
1

𝑒𝐸/𝑘𝐵𝑇 + 1

More degenerate gases in Arcetri1925, Arcetri (Firenze) 2002, Arcetri (Firenze) 



Varenna again
2006, Varenna (Italy) 

CLXIV Summer School «Ultracold Fermi gases»

The first 80 years

of fermions



http://quantumgases.lens.unifi.it LENS moves to Sesto Fiorentino

The coldest point of Florence
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At the new campus2005, Sesto Fiorentino (Firenze) 



Fermions in optical lattices

First trapping of atomic Fermi gases in optical lattices

G. Modugno et al., PRA 68, 011601(R) (2003)



Completing the K degenerate family

The last stable alkali isotope:

G. Roati et al., PRL 99, 010403 (2007)
M. Fattori et al., PRL 100, 080405 (2008); PRL 101, 190405 (2008)  

39K Feshbach resonance

39K



Disorder

Optical potentials with controlled disorder

Anderson localization of matter waves
with 39K with tunable interactions
G. Roati et al., Nature 453, 895 (2008)

J. E. Lye et al., PRL 95, 070401 (2005)

C. Fort et al., PRL 95, 170410 (2005)

L. Fallani et al., PRL 98, 130404 (2007)

D/J = 0

D/J = 7



Anderson localization2007, LENS



New species and adventures in Sesto

Rb
F. Cataliotti

BEC on atom chip

K
M. Fattori

BEC quantum 

interferometry

Li
G. Roati

Strongly interacting

Fermi gases

Yb
L. Fallani

Two-electron fermions: 

SU(N) physics & topology

Ba+/Li
C. Sias

Ion-atom hybrid systems
Mass-imbalanced

interacting fermions

Cr/Li
M. Zaccanti

K/Rb
F. Minardi / C. Fort

Quantum mixtures
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Experiments in Trento
2012, Trento

Trento-Firenze Joint Meeting



Starting from 2011: New experimental
activity at the Trento CNR-INO BEC Center
(G. Ferrari and G. Lamporesi)

April 2011

April 2012 BEC with Na atoms

Spontaneous creation 
of Kibble-Zurek 
solitons in a Bose-
Einstein condensate

G. Lamporesi et al.,

Nature Phys. 9, 656 (2013)

Experiments in Trento
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A new lab in Pisa

L. Tanzi, S. M. Roccuzzo, E. Lucioni, F. Famà, A. Fioretti, 
C. Gabbanini, G. Modugno, A. Recati, S. Stringari
Supersolid symmetry breaking from compressional 
oscillations in a dipolar quantum gas
Nature 574, 382 (2019)

Collective excitation modes and supersolid
symmetry breaking in a dipolar BEC

Dy dipolar quantum gases

Long-range anisotropic interactions
Supersolidity



The story continues…

2018, Arcetri (Firenze)

LENS Quantumgases internal workshop

Rb/K

K
Li

Yb

DyCr/Li

Ba+/Li

Yb Sr

Rb
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Pisa

Sesto F.no

Trento

Trieste

Yb

Talk by I. Vagniluca this morning
“Quantum communications in Florence”



Mixing atoms with light

Quantum Cascade Laser (QCL)
Frequency combs

Quantum simulators of new devices
with atoms and optical lattices

EU QUANTUM Flagship project
Coordination by CNR-INO



7 years ago…
2013, Arcetri (Firenze)

CNR-INO Annual Symposium

…many other suprises to come!


