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Schematic overview: pulsed horizontal beam of H

production: charge exchange
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Schematic overview: pulsed horizontal beam of H

beam formation: Stark acceleration
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Schematic overview: pulsed horizontal beam of H

beam formation: Stark acceleration measurement: deflectometer
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Physics goals:

gravity: absolute measurement of g(H) to 1% WEP
— —6

Spectroscopy: HFS(H) to 10 CPT

precision spectroscopy of Ps and Ps™ QED

spectroscopy of H (Is-2s, Rydberg levels) CPT
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Central apparatus design

5T magnet
<« positron accumulator
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Zone layout early 201 | Zone layout late 2012
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Electrons: plasma manipulations

rotating wall diocotron excitation
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Positron system
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Completed and first operation in October 2012
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Positron system: systematic work during 201 3

Alignment, magnetic shielding, vacuum, control SWV ...
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4 x 107 e* extracted in pulses of ~ 7ns
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Ps excitation laser system(s)
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Broad-band laser installation completed and commissioned in 201 3:

* alignment and tuning:

Transition Wavelength Est. saturation energy | Max. produced energy
| — 3 205 nm 32 y 106 yj
3—26 1664 nm 350 pJ 4000 yJ

* measurements of monochromaticity

* measurements of intensity profile
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Broad-band laser fully installed and

y {(mm)

lanbda pomy

commissioned in 201 3:

205nm beam profile - intensity
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205nm beam profile - wavelength
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Narrow-band laser installed and commissioned in 2014:

* set-up with same pump laser as broad-band system

* wavelengths being set up

* dedicated pump laser installed
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ongoing work: Proton source

p+Ps—H+e

OS’]\I"OnS
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protons Hydrogen plasma cavity

testing completed, being shipped to CERN,
ready for installation during next weeks
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Test set-up in
Lyon

@ _—
Qg Faraday cup

Proton beam: | = 300 nA (grounded Faraday cup) (@2x10-° mbar)

Friday, May 9, 2014



Positronium test station: installation and commissioning

magnetic shielding will

be installed in June for

simultaneous operation
with 5T magnet
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Positronium test station: installation and commissioning
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Antiproton runs: data analyzed in 2013

Parasitic tests:
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emulsions
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Emulsion: annihilation in emulsion & in thin foils of different composition
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Emulsion: annihilation in emulsion & in thin foils of different composition
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Emulsion: annihilation in emulsion & in thin foils of different composition
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Emulsion: annihilation in emulsion & in thin foils of different composition
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Test of moire deflectometer with antiprotons
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Test of moire deflectometer with antiprotons
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First demonstration of the moire deflectometer technique with antiprotons
(subm. for publication)
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In parallel: work on laser-cooling of anions
( — sympathetic cooling of antiprotons)

essential for low-temperature (<100 mK) antihydrogen !

* ongoing work in Heidelberg with Os, La
* stable, relatively intense La source: spectroscopy started
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remainder of year:
» work toward formation and characterization of Ps, Ps*
* Ps spectroscopy (test station)
» work towards H formation
* design work on downstream module (beyond | T magnet)
* R&D work on downstream antihydrogen detector
* R&D work on cooling of antiprotons

goal for summer 2015: be in a position to try to form antihydrogen beam

oal: gravity measurement to |%, first HFS spectrosco
g g Y > PY

goal: gravity measurement to ppm level, via atomic fountain; requires
significant advances in obtaining ultra-cold antihydrogen, in trapping in B=0, ...

Friday, May 9, 2014



Friday, May 9, 2014



