
||Paolo Crivelli 03.07.2023

Searching for New Physics at the Quantum Technology Frontier



||Paolo Crivelli 03.07.2023

Program
Monday, 3 July 2023

Atoms and Exotic Atoms I (08:30 - 12:15)
-Conveners: Paolo Crivelli

time title presenter

 08:30 Session's intro CRIVELLI, Paolo

 08:35 Challenging QED with atomic Hydrogen UDEM, Thomas

 09:10 Testing fundamental interactions with the hyperfine splitting in light atomic
systems

PACHUCKI, Krzysztof

 09:45 Precision measurements of $nk$ -- 2s transition frequencies in the hydrogen
atom

SCHEIDEGGER, Simon

10:10 Coffee break

 10:40 Searching for ultralight scalar dark matter with muonium and muonic atoms STADNIK, Yevgeny

 11:15 Precision benchmarks for nuclear and atomic physics from laser spectroscopy
of muonic atoms

ANTOGNINI, Aldo

 11:50 Muonic vs. electronic dark forces PESET, Clara

Lunch (12:30 - 14:00)

Electric Dipole Moments (EDMs) (16:00 - 19:10)
-Conveners: Aldo Antognini

time title presenter

 16:00 Session's intro ANTOGNINI, Aldo

 16:05 Electric dipole moments in effective field theory STOFFER, Peter

 16:40 EDMcubed: Measuring the electron electric dipole matrix element using BaF
molecules embedded in an argon matrix

HESSELS, Eric

17:15 Coffee break

 17:45 Systematic effects in searches for the electron EDM WILLMANN, Lorenz

 18:20 Next-generation nEDM search at PSI SEGARRA, Efrain Patrick

 18:45 Search for the muon electric dipole moment using the frozen-spin technique. DUTSOV, Chavdar

Dinner (19:30 - 21:00)

Poster Session 1 (21:00 - 23:00)

time title presenter

 21:00 Sympathetic cooling of charged particles in separate Penning traps YILDIZ, Hüseyin

 21:00 Searching for Physics beyond the Standard Model using Antiprotons at BASE WURSTEN, Elise

 21:00 muCool: High brightness ultra-cold positive muon beam PESZKA, Joanna

 21:00 The LUXE experiment and the new physics search with optical dump NPOD SCHULTHESS, Ivo

 21:00 Development of a cryogenic low threshold detector using perovskite
nanocrystals

WEGMANN, Paul

 21:00 Experiments with hydrogen atoms at ultra-low energies VASILIEV, Sergey
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Tuesday, 4 July 2023

Interferometry (08:20 - 12:15)
-Conveners: Anna Soter

time title presenter

 08:20 Session's intro SOTER, Anna

 08:25 Precise determination of the fine structure constant and test of QED CLADÉ, Pierre

 09:00 Search for additional fundamental interactions using whispering gallery
quantum states of neutral particles.

NESVIZHEVSKY, Valery

 09:35 Exploring dark matter and quantum space-time fluctuations through precision
laser interferometry

EJLLI, Aldo

10:10 Coffee break

 10:40 Techniques for testing of antimatter gravity by Rydberg-positronium
interferometry

HOGAN, Stephen

 11:15 Dark matter searches with AION-10 and beyond MCCABE, Christopher

 11:50 Measuring the Charge of the Neutron using a Time-Of-Flight Neutron Grating
Interferometer

HEIL, Philipp

Lunch (12:30 - 14:00)

Molecules (16:35 - 19:10)
-Conveners: Daniel Kienzler

time title presenter

 16:35 Session's intro KIENZLER, Daniel

 16:40 Searching for New Physics using hydrogen molecular ions (and more) KARR, Jean-Philippe

17:15 Coffee break

 17:45 Radioactive Molecules as Quantum Sensors for Fundamental Physics GARCIA RUIZ, Ronald
Fernando

 18:20 Towards quantum control and spectroscopy of single hydrogen molecular ions SCHWEGLER, Nick
SCHMID, Fabian

 18:45 Precision infrared molecular spectroscopy as an instrument for probing
variations of fundamental constants

SHLYKOV, Aleksandr

Dinner (19:30 - 21:00)

Poster Session 2 (21:00 - 23:00)

time title presenter

 21:00 Magnetometry with laser-cooled beryllium ions in ALPHA Antihydrogen
Experiment

PESZKA, Joanna

 21:00 Towards quantum control and spectroscopy of single hydrogen molecular ions SCHWEGLER, Nick
SCHMID, Fabian

 21:00 Dressed spin states of protons in water SCHULTHESS, Ivo

 21:00 Towards Improving the Precision of the Negative Muon Mass via Muonic
Helium HFS Spectroscopy

STRASSER, Patrick
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Wednesday, 5 July 2023

Quantum Sensors (08:20 - 12:15)
-Conveners: Claudio Lenz Cesar

time title presenter

 08:20 Session's intro LENZ CESAR, Claudio

 08:25 New Technologies for Dark Matter Detection HOCHBERG, Yonit

 09:00 Search for dark matter with magnetic resonances BEKKER, Hendrik

 09:35 Positronium physics in the quantum world CASSIDY, David B

10:10 Coffee break

 10:40 Antiprotonic atoms as a gateway system for BSM investigations DOSER, Michael

 11:15 QUAX: Probing Axion Dark Matter through quantum technologies CARUGNO, giovanni

 11:50 A cavity quantum electrodynamics implementation of the Sachdev--Ye--Kitaev
model

UHRICH, Philipp Johann

Lunch (12:30 - 14:00)

Excursion (14:00 - 19:00)

Conference dinner (19:00 - 23:00)
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Thursday, 6 July 2023

Quantum Sensors II (08:25 - 12:15)
-Conveners: Michael Doser

time title presenter

 08:25 Session's intro DOSER, Michael

 08:30 Spin- and momentum-correlated atom pairs mediated by photon exchange REITER, Nicola Alexandra

 08:55 Emergent pumping in a non-hermitian system HERTLEIN, Simon

 09:20 Low-threshold detectors for dilution refrigerators GOELDI, Damian

 09:45 Quantum control of a levitated nanoparticle's motion to explore novel physics
at large scales

ROSSI, Massimiliano

10:10 Coffee break

 10:40 Neutron Beam EDM and Axion-Like Dark Matter PIEGSA, Florian Michael
SCHULTHESS, Ivo

 11:15 Frequency-based decay electron spectroscopy to measure neutrino mass and
exotic interactions

FERTL, Martin

 11:50 Einstein-Podolsky-Rosen experiment with two Bose-Einstein condensates ZIBOLD, Tilman

Lunch (12:30 - 14:00)

Ions (16:00 - 19:10)
-Conveners: Thomas Udem

time title presenter

 16:00 Session's intro UDEM, Thomas

 16:05 Quantum logic and precision measurements with atoms and molecules LEIBRANDT, David

 16:40 Penning trap precision experiments for fundamental physics STURM, Sven

17:15 Coffee break

 17:45 New measurement of the electron magnetic moment FAN, Xing

 18:20 Searching for new physics with isotope-shift spectroscopy of trapped ions PRADO LOPES AUDE CRAIK,
Diana

 18:45 Towards Ramsey-Comb Spectroscopy of the 1S-2S Transition in He+ GRUNDEMAN, Elmer

Dinner (19:30 - 21:00)
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Diana

 18:45 Towards Ramsey-Comb Spectroscopy of the 1S-2S Transition in He+ GRUNDEMAN, Elmer

Dinner (19:30 - 21:00)

 Searching for New Physics at the Quantum Technology Frontier / Programme

Page 7

Thursday, 6 July 2023

Thursday, 6 July 2023

Quantum Sensors II (08:25 - 12:15)
-Conveners: Michael Doser

time title presenter

 08:25 Session's intro DOSER, Michael

 08:30 Spin- and momentum-correlated atom pairs mediated by photon exchange REITER, Nicola Alexandra

 08:55 Emergent pumping in a non-hermitian system HERTLEIN, Simon
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Atoms and Exotic Atoms II (08:25 - 12:15)
-Conveners: Eberhard Widmann

time title presenter

 08:25 Session's intro WIDMANN, Eberhard

 08:30 Hydrogen, at MIT and UFRJ, and Antihydrogen Laser Spectroscopy, at the
ALPHA collaboration at CERN

LENZ CESAR, Claudio

 09:05 1S-3S CW spectroscopy of Deuterium atoms YZOMBARD, Pauline

 09:30 Precision spectroscopy of transitions from the metastable 2 $^3$S$_1$ state
of $^4$He to high-\textit{n}p Rydberg states

CLAUSEN, Gloria

09:55 Coffee break

 10:25 Fundamental Interactions and Beyond with X-ray Spectroscopy of Exotic
Atoms

PAUL, Nancy

 11:00 Theory of light muonic atoms --- Two-photon-exchange contributions to muonic
hydrogen and deuterium

HAGELSTEIN, Franziska

 11:25 Towards Improving the Precision of the Lamb Shift Measurement in Muonium JANKA, Gianluca

 11:50 Probing Nuclear Sizes through Precision Spectroscopy of Ultracold Bosonic
and Fermionic Helium

VAN DER WERF, Yuri

Lunch (12:30 - 14:05)
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Atoms and Exotic Atoms II (08:25 - 12:15)
-Conveners: Eberhard Widmann

time title presenter

 08:25 Session's intro WIDMANN, Eberhard

 08:30 Hydrogen, at MIT and UFRJ, and Antihydrogen Laser Spectroscopy, at the
ALPHA collaboration at CERN

LENZ CESAR, Claudio

 09:05 1S-3S CW spectroscopy of Deuterium atoms YZOMBARD, Pauline

 09:30 Precision spectroscopy of transitions from the metastable 2 $^3$S$_1$ state
of $^4$He to high-\textit{n}p Rydberg states

CLAUSEN, Gloria

09:55 Coffee break

 10:25 Fundamental Interactions and Beyond with X-ray Spectroscopy of Exotic
Atoms

PAUL, Nancy

 11:00 Theory of light muonic atoms --- Two-photon-exchange contributions to muonic
hydrogen and deuterium

HAGELSTEIN, Franziska

 11:25 Towards Improving the Precision of the Lamb Shift Measurement in Muonium JANKA, Gianluca

 11:50 Probing Nuclear Sizes through Precision Spectroscopy of Ultracold Bosonic
and Fermionic Helium

VAN DER WERF, Yuri

Lunch (12:30 - 14:05)
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▪ Full program in .pdf version  

https://indico.cern.ch/event/1198655/timetable/#all.detailed

https://polybox.ethz.ch/index.php/s/hvzHrFZUVui5vqW
https://indico.cern.ch/event/1198655/timetable/#all.detailed
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Excursion Cardada & dinner in Grotto Scalinata (Tenero) - 
Wednesday 05/07/2023

https://www.cardada.ch/en

▪ 14:00 Bus: Monte Verita’ -> Orselina 
▪ 14:30 Cable car: Orselina - Cardada  
▪ Option 1)  Hike to Cimetta and back:  

5 km, approx 1h 45 min 
17:30 back to Orselina by cable car  
18:00 bus to grotto Scalinata   

▪ Option 2) Hike Cardada- Cimetta-Tenero 
(grotto Scalinata): 10 km, approx 3 hours 

▪ Option 3) No hike same program as option 1) but  
Cardada- Cimetta with the chair lift 

▪ 19:00 Cena Grotto scalinata Tenero

▪  Please subscribe via indico (you will receive an invitation today after lunch)  

https://polybox.ethz.ch/index.php/s/9gRnLxc7HFHqGCJ
https://polybox.ethz.ch/index.php/s/GCymscu1LtFRu1c
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Today’s Session
Monday, 3 July 2023

Atoms and Exotic Atoms I (08:30 - 12:15)
-Conveners: Paolo Crivelli

time title presenter

 08:30 Session's intro CRIVELLI, Paolo

 08:35 Challenging QED with atomic Hydrogen UDEM, Thomas

 09:10 Precision benchmarks for nuclear and atomic physics from laser spectroscopy
of muonic atoms

ANTOGNINI, Aldo

 09:45 Precision measurements of $nk$ -- 2s transition frequencies in the hydrogen
atom

SCHEIDEGGER, Simon

10:10 Coffee break

 10:40 Muonic vs. electronic dark forces PESET, Clara

 11:05 Towards Improving the Precision of the Lamb Shift Measurement in Muonium JANKA, Gianluca

 11:30 Testing fundamental interactions with the hyperfine splitting in light atomic
systems

PACHUCKI, Krzysztof

Lunch (12:30 - 14:00)

Electric Dipole Moments (EDMs) (16:00 - 19:10)
-Conveners: Aldo Antognini

time title presenter

 16:00 Session's intro ANTOGNINI, Aldo

 16:05 Electric dipole moments in effective field theory STOFFER, Peter

 16:40 EDMcubed: Measuring the electron electric dipole matrix element using BaF
molecules embedded in an argon matrix

HESSELS, Eric

17:15 Coffee break

 17:45 Systematic effects in searches for the electron EDM WILLMANN, Lorenz

 18:20 Next-generation nEDM search at PSI SEGARRA, Efrain Patrick

 18:45 Search for the muon electric dipole moment using the frozen-spin technique. DUTSOV, Chavdar

Dinner (19:30 - 21:00)

Poster Session 1 (21:00 - 23:00)

time title presenter

 21:00 Sympathetic cooling of charged particles in separate Penning traps YILDIZ, Hüseyin

 21:00 Searching for Physics beyond the Standard Model using Antiprotons at BASE WURSTEN, Elise

 21:00 muCool: High brightness ultra-cold positive muon beam PESZKA, Joanna

 21:00 The LUXE experiment and the new physics search with optical dump NPOD SCHULTHESS, Ivo

 21:00 Development of a cryogenic low threshold detector using perovskite
nanocrystals

WEGMANN, Paul

 21:00 Experiments with hydrogen atoms at ultra-low energies VASILIEV, Sergey
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