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Ql1: LFS and HFS
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Q1: LFS and HFS
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Q1: LFS and HFS
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Q2: Status of gravity measurements
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Q2: Status of gravity measurements

New antimatter gravity experiments
begin at CERN

The ALPHA-g and GBAR experiments have received their first beams of antiprotons

2 NOVEMBER, 2018 | By Ana Lopes

GBAR & ALPHA-g getting their first beam
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Q2: Status of gravity measurements

/ VERTICAL TRAP \
- increase up / down sensitivity

(up to 1.3m trapping range)
- much improved field control

Sign measurement planned soon
1% targeted H cooling to ~20 mK
and advanced magnetometry

W. A. Bertsche
Phil. Trans. R. Soc. A
2018 376 20170265;
DOI: 10.1098 / rsta.
2017.0265. (2018)

A
K ALPHA-G J

Plurality of approaches

Cnsitivity to ~10 um deflection

H BEAM

needed
- cold antiproton translates in cold
H thanks to CE mechanism

Sign measurement targeted

S. Aghion et al.
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Cooling below 1 m/s:
Sympathetic cooling of H*
- opens new horizons

1% measurement targeted

detector

Laser (t,)

detector (t,)

e.g.: The GBAR antimatter gravity
experiment

P. Pérez et al., Hyperfine Interactions
233, 21-27 (2015)
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Q2: Status of gravity measurements

Article | Open Access | Published: 31 March 2021
Laser cooling of antihydrogen atoms

C. J. Baker, W. Bertsche, [...]J. S. Wurtele

Nature 592, 35-42 (2021) | Cite this article
31k Accesses | 2 Citations | 6567 Altmetric | Metrics

2P
Red detuned

25

Doppler-free

PIC Laser cooling
excitation

with Lyman-alpha

Groundstate 1S
Simplified level scheme of (anti-)hydrogen showing only the lowest lying states and ignoring all substructure.
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02: Status of gravity measurements

ELENA

p at 100 keV at improved beam
emittance

all experiments gain a factor 10-100 in
trapping etficiency

“simultaneous” delivery to almost all
experiments

additional experimental zone

CERN SUMMER STUDENT Q & A SESSION 2021 C. Malbrunot 10 I



