Quantum Prophet

® John Bell: CERN 1960/90
e Particle/accelerator physics

e Quantum physics foundations: Bell inequalities
— “Spooky action at a distance”

e Long-range correlations > classical physics
— Verified in laboratory experiments (Aspect et al.)

e Destruction if somebody eavesdrops
— Applications in quantum cryptography, ...

“Quantum engineering” to “Quantum cosmology” to “Quantum
finance”?



Long-Distance Correlations

e Observed between Geneva & CERN

otal fiber length: 17.5 km ) S France
\/\_/ Switzerland ) ;/—\: — ,J-\\;‘m“ L 2 km )
Illustration 1.: Salart et al (2008) Bell-type correlation experiment

e Between Canary Islands > 100km, Chinese satellite > 1000km

e Next step: between Earth & Moon? Correlation > 107c



Principle of Atom Interferometry AI@I
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Atom Interferometer Observatory & Network AI
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Network with MAGIS project in US
MAGIS Collaboration (Abe et al): arXiv:2104.02835




Searches for Ultralight Dark Matter A|@

Linear couplings to gauge fields and matter fermions
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Abou El-Neaj, ..., JE et al:, arXiv:1908.00802




AION

Possible CERN Location of AION-100m

General view of LHC Point 4 Possible layout in PX46 shaft

s

We are working with PBC Team
(Gianluigi Arduini et al)
on feasibility study:

(

Seismology
Temperature
Ventilation
Radiation protection
Electromagnetic interference
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STE-QUEST Proposal to ESA

Probes of gravity Probe of quantum mechanics

Interferometric tests on ground

1076

Non-interferometric
tests on ground
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Probe universality of free fall Models for wave-function collapse parameterised by
(principle of equivalence) time-scale A4 and range 7

Search for ultralight dark matter GRW = parameters proposed by Ghirardi, Rimini, Weber



