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Astrophysics > Instrumentation and Methods for Astrophysics

SAGE: A Proposal for a Space Atomic Gravity
Explorer
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X. Chen, M. L. Chiofalo, A. Derevianko, W. Ertmer, N. Gaaloul, P. Gill, P. W. Graham,
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S. Schiller, W. Schleich, D. Schlippert, F. Schreck, C. Schubert, F. Sorrentino, U. Sterr,
J. W. Thomsen, G. Vallone, F. Vetrano, P. Villoresi, W. von Klitzing, D. Wilkowski, P.
Wolf, J. Ye, N. Yu, M. S. Zhan

(Submitted on 8 Jul 2019)
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General Relativity and Quantum Cosmology

AEDGE: Atomic Experiment for Dark Matter and Gravity Exploration in
Space

Andrea Bertoldi, Kai Bongs, Philippe Bouyer, Oliver Buchmueller, Benjamin Canuel, Laurentiu-loan Caramete, Maria
Luisa Chiofalo, Jonathon Coleman, Albert De Roeck, John Ellis, Peter W. Graham, Martin G. Haehnelt, Aurelien Hees,
Jason Hogan, Wolf von Kilitzing, Markus Krutzik, Marek Lewicki, Chris McCabe, Achim Peters, Ernst Rasel, Albert
Roura, D. O. Sabulsky, Stephan Schiller, Christian Schubert, Carla Signorini, Fiodor Sorrentino, Yajpal Singh, Guglielmo
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(Submitted on 2 Aug 2019)
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TAILORING MANY-FERMIONS ENTANGLED STATES FOR METROLOGY

WITH TUNABLE-RANGE INTERACTIONS

[e.g. tunable-range interactions

U\ t t
t( AU /I—\ rl\ﬁL Q/P t in multimode cavities: see
| 9 B. Lev PRX 2018]
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Leonardo Lucchesi+MLC (PRL19) + Luca Lepori (in preparation)



METROLOGICAL USABILITY: THE QUANTUM FISHER INFO
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BRAGG ATOMIC INTERFEROMETER FOR GW DETECTION (MAGIA-Advanced)
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CURRENT WORK AND PERSPECTIVES

* PREDICT QFI FROM UNIVERSAL BEHAVIOR ANALYSIS [LUCA LEPORI]
 CONCEIVE PROTOCOL FOR ATOMIC INTERFEROMETER:NON TRIVIAL!

* IMPLEMENT IN REAL PLATFORMS:
- FERMI-HUBBARD SIMULATOR @ MARKUS GREINER (HARVARD)
- DIPOLAR FERMIONS @ FRANCESCA FERLAINO (INNSBRUCK)
- MULTIMODE CAVITIES @BEN LEV (STANFORD)

* MULTIMODE CAVITIES: INCLUDE DRIVEN-DISSIPATIVE EFFECTS AND
DYNAMICS IN THE INTERFEROMETER. WORK ONGOING WITH:
- FABRIZIO VARCHETTA, MD@UNIVERSITY OF PISA, CURRENTLY @STRATHCLYDE
- JONATHAN KEELING @ ST. ANDREWS, EDINBURGH
- ANDREW DALEY@STRATHCLYDE
- BEN LEV @STANFORD

* PLAY WITH ANALOGUES WHILE USING FULL QUANTUM SYSTEM VERSATILITY

* AEDGE PHYSICS



TWO MORE PROBLEMS
NOT YET FULLY MENTIONED AT THIS CONFERENCE



PHASE DIAGRAM OF QUARK-GLUON PLASMA & NEUTRON STARS

G. Baym, BCS: 50 yrs (2011)
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NEUTRON STARS and more recent QUANTUM GASES:

need to account for interaction range!
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THEORIES FOR SUPERFLUIDITY IN THE CROSSOVER

Pietro M.Bonetti

Now PhD@MPI
Stuttgart with W.
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In collaboration with

> Dario Grasso@lNFN Pisa

> Stefano Liberati @SISSA, Trieste

>  Giovanni Tricella @SISSA, Trieste

> Andrea Trombettoni@CNR+SISSA, Trieste

Letter = Published: 22 June 2014

Cosrmc structure as thequantum interference of a
coherent dark wave

Hsi-Yu Schive, Tzihong Chiueh™ ™ & Tom Broadhurst

Nature Physics 10,496-499 (2014)  Download Citation *

Until Dec 2018, Head of

Electrical Department at

ESA. Now PhD @ UniPi
In collaboration with
Andrea Ferrara@SNS




* Ben Lev (Stanford)

* Jonathan Keeling (St. Andrews, Edinburgh,UK)
* Andrew Daley (Strathclyde, Glasgow, UK)

* &Araceli Venegas Gomez, PhD

* Davide Rossini (UniPl)

* Luca Lepori (SNS, PD)

Former students
Elvia Colella
MD UniPi, now PhD |
@Innsbruck with
Helmut Ritsch

* Guglielmo Tino (LENS, Firenze)

e &Lleo Salvi, PD

* Nicola Poli (LENS, Trieste)

* Murray Holland (JILA, Colorado)
 &Athreya Shankar, PhD

* Andrea Trombettoni (SISSA, Trst)
 &Giacomo Gori

Former students
Cosetta Baroni

MD UniPi, now PhD
@Innsbruck with
Rudy Grimm
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Chair: Marilu Chiofalo (ColdAt)

LOC: Dario Grasso (Astro), Dario Buttazzo (Fundint), Carla
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Advisory Board: Advisory Board:

Eric Cornell (ColdAt) Gianfranco Bertone (Cosmo)
Guido Tonelli (PartPhys) Volker Bromm (Cosmo)
Sandro Stringari (ColdAt) Ilacopo Carusotto (ColdAt)
Lev Pitaevskii (ColdAt) Dmitri Karzehev (Fundint)
Andrea Ferrara (Cosmo) Sabino Matarrese (Cosmo)
Massimo D’Elia (Fundint) (QFC17 keynote Speakers)
Steve Shore (Astro)

Guglielmo Tino (ColdAt) https://agenda.infn.it/event/QFC2019
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