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Il Summer School on “Accelerators for elementary particles physics” (Varenna, July 1954)

E. Fermi W. K. Heisenberg
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prof. Avanzi
magnifico Rettore
Universitd di Pisa

caro Professore,

in occasione del mio soqgiorno alla Scuola di Varenna i
professori Conversi e Salv¢ini mi hanno accennato la possibilita
che 1'Universitd di Pisa possa disporre di una somma veramente
ingente destinata a favorire il progresso e lo sviluppo della
ricerca in Italia.

Interrogato circa le varie possibilitd di impiego di tale
somma, quella di costruire in Pisa una macchina calcolatrice
elettronica mi & sembrata, fra le altre, di qgran lunga la migliore.

Essa costituirebbe un mezzo di ricerca di cui si avvantaggereb-
bero in modo, oqgi quasi inestimabile, tutte le scienze e tutti g1i
indirizzi di ricerca.

Mi consta che 1'Istituto per le Applicazioni del Calcolo,
diretta dal prof. Picone, ha in corso di acquisto una macchina
del genere . Non mi sembra perd che questa circéstanza diminuisca i1l
bisogno che di tale macchina verrd ad avere un centro di scudi
come 1'Universitd di Pisa. L'esperienza dimostra che la possibilita
di esequire con estrema speditezza e precisione calcoli elahorati
crea ben presto una sl grande domanda di tali servizi che una
macchina sola viene presto saturata. A questo si aggiungono § vantaggi
che ne verrebbero aqli studenti e agli studiosi che avrebberp mdo
di conoscere e di addestrarsi nell'uso di questi nuovi mezzi 4i
calcolo.

Con molti cordiali e distinti saluti.

(Enrico Fermi)




Il Summer School on “Topics of Nuclear Structure” (Varenna, July 1955)

|. Rabi C. H.Townes
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Il Summer School on “Topics of Nuclear Structure” (Varenna, July 1955)

39 CORSO ESTIVO - VARENNA SUL LAGO DI COMO - VILLA MONASTERO - 17 Luglio - 6 Agosto 19855

C. Townes

I. Rabi




Il Summer School on “Topics of Nuclear Structure” (Varenna, July 1955)
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Bose-Eznstern Condensation in
Atomic Gases




20t International Conference on Laser Spectroscopy (Capri, 11t-16t July 1995)
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CXL School on “Bose-Einstein Condensation in Atomic Gases” (Varenna, July 1998)

| W. Ketterle Y )‘! T. Hansch
2001 ;_-; 5&; 2005
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20 years later... Trento-Firenze Meeting (Pisa, 2018)




CXL Summer School on “Bose-Einstein Condensation in Atomic Gases” (Varenna, July 1998)

J. Phys. B: At. Mol. Opt. Phys. 31 (1998) L899-L907. Printed in the UK PII: S0953-4075(98)97851-8

LETTER TO THE EDITOR

Quantum degeneracy and interaction effects in
spin-polarized Fermi—Bose mixtures

L Vichif, M Inguscioi, S Stringarif and G M Tino§

1 Dipartimento di Fisica, Universita di Trento and Istituto Nazionale per la Fisica della Materia,
1-38050 Povo, Italy
i Dipartimento di Fisica and European Laboratory for Nonlinear Spectroscopy (LENS),

Universita di Firenze, and Istituto Nazionale per la Fisica della Materia, Largo E Fermi 2,
[-50125 Florence, Italy

§ Dipartimento di Scienze Fisiche, Universita di Napoli ‘Federico II” and Istituto Nazionale per
la Fisica della Materia, Complesso Universitario di Monte S Angelo, via Cintia, I-80126 Naples,
Italy

PROCEEDINGS G. M. Tino, F. S. CaraLiorti, E. A. CorNELL, C. ForT, M. INGUSCIO and M.

OF THE

el S e ad PREVEDELLI - Towards quantum degeneracy of bosonic and fermionic
<ENRICO FERMI» potassium atoms

Course CXL 1. Introduction

ediced by M. INGUSCIO, . STUNGAR and C. E. WikmaN 2. A double-MOT apparatus for potassium
VARENNA ON LAKE COMO 3. Trappmg and cooling of ¥K and YK
vl i 3'1. Theoretical model for cooling of ¥K and “K

32. Temperature in K and “K MOTs
3'3.  Operation of the double MOT
3'4. Magnetic trapping
Magneto-optical trapping of fermionic potassium atoms
Conclusions

Bose-Einstein Condensation in
Atomic Gases
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Ultra-cold Fermi: Gases




Ultracold Fermi gases

Fermi gas experiments First ultracold Fermi gas

with a spin mixture of 4°K
D. S. Jin and C. A. REGAL

JILA, University of Colorado and National Institute of Standards and Technology
and Department of Physics, University of Colorado
Boulder, CO, 80309-0440 USA

Deborah Jin (1968-2016)
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Bose-Bose and Bose-Fermi mixtures with heteronuclear sympathetic cooling

BOSE/BOSE
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G. Modugno et al., Science 294, 1320 (2001)
G. Roati et al., PRL 99, 010403 (2007)

K-Rb quantum mixtures
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K-Rb quantum mixtures

G. MoDpuGNO — Fermi-Bose mixture with tunable interactions

Introduction

Feshbach resonances in the K-Rb mixture
Feshbach spectroscopy

Three-body losses at a Feshbach resonance

Fraction of K atoms

1 2 1 A 1 " | " | " 1 N 1
400 450 500 550 600 650 700
Magnetic field (G)

Fig. 1. — Relative inelastic losses of potassium atoms in a *°K-*"Rb mixture in its absolute
ground state at interspecies Feshbach resonances. The two features near 456 G and 515G are
p-wave resonances, the others are s-wave resonances.




Heteronuclear 4*K-8’Rb polar

Feshbach molecules
C. Weber et al., PRA 78, 61601R (2008)
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K-Rb quantum mixtures

Low dimensional scattering
and impurity physics in 4*K-8’Rb
G. Lamporesi et al., PRL 104, 153202 (2010)




K-Rb ultracold molecules

QUANTUM SIMULATION Science 350, 659 (2015) Ground-state 4°K-8/Rb p0|ar'

Creation of a low-entropy molecules in an optical lattice
quantum gas of polar molecules
in an optical lattice

Steven A. Moses, Jacob P. Covey, Matthew T. Miecnikowski, Bo Yan,* Bryce Gadway,{
Jun Ye, Deborah S. Jint

Ultracold polar molecules, with their long-range electric dipolar interactions, offer a
unique platform for studying correlated quantum many-body phenomena. However,
realizing a highly degenerate quantum gas of molecules with a low entropy per particle
is challenging. We report the synthesis of a low-entropy quantum gas of potassium-
rubidium molecules (KRb) in a three-dimensional optical lattice. We simultaneously load
into the optical lattice a Mott insulator of bosonic Rb atoms and a single-band insulator

of fermionic K atoms. Then, using magnetoassociation and optical state transfer, we
efficiently produce ground-state molecules in the lattice at those sites that contain

one Rb and one K atom. The achieved filling fraction of 25% should enable future studies
of transport and entanglement propagation in a many-body system with long-range
dipolar interactions.

Deborah Jin (1968-2016)




Fermionic mixtures and BEC-BCS crossover

Ultracold Fermi gases in the BEC-BCS crossover: Molecular BEC and fermionic
A review from the Innsbruck perspective supe rfluidity in strongly

R. GRiv Interacting Li spin mixtures

Institute of Experimental Physics and Center for Quantum Physics
University of Innsbruck - Technikerstrafle 25, A-6020 Innsbruck, Austria

Institute for Quantum Optics and Quantum Information (1QOQI)
Austrian Academy of Sciences, Otto-Hittmair-Platz 1, A-6020 Innsbruck, Austria
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COURSE 191

edited by M. INcuscio, W. KETTERLE and S. STRINGARI
Directors of the Course
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VARENNA ON LAKE COMO
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7 — 15 July 2014

Quantum Matter at Ultralow
Temperatures




More and more quantum mixtures...

MROCERDINGS

Course 191

edited by M. Inguscio, W, Kettere, § Stingan

ad G Roab

SOCLETA ITALIANA DM FISICA

NTROATIONAL SOHOOL OF MOScs O

Quantum Matter at Ultralow Temperatures

W. ZWERGER — Strongly interacting Fermi gases . .....................
M. W. ZWIERLEIN — Thermodynamics of strongly interacting Fermi gases .

G. EDWARD MARTI and D. M. STAMPER-KURN — Spinor Bose-Einstein

I. BLOCH — Probing and controlling quantum many-body systems in optical
Il €enh: i Sian PR SRR o e R s SO SRR B R e

F. GrusDT and E. DEMLER — New theoretical approaches to Bose polarons

J. BALEWSKI and 1. Prau — Spectroscopy of Rydberg atoms in dense
ultracold gas

A. REcATI — Coherently coupled Bose gases . .........................



Enjoy the 2022 school!
Happy mixtures of guantum ideas!
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CLXIV Summer School «Ultracold Fermi gases» (2006, Varenna)

Celebrating
the first 80 years
of fermions
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