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Precision spectroscopy of antihydrogen using intense low energy antiproton beam

MATSUDA, Yasuyuki
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We have constructed a drift-tube type beam energy adjuster at the upstream
of the antiproton storage trap. By tuning injection energy to the storage trap, we have succeeded to
capture more than 1 million antiprotons per injection from ELENA, and to extract an intense
antiproton beam with low energy. Pulsed extraction enables us to make an pulsed antihydrogen beam
after mixing with positron cloud, and this pulsed nature of the antihydrogen beam is the key to
achieve high-precision microwave spectroscopy of antihydrogen atoms.
DC extraction is also possible, and it will open possibilities to study nuclear reaction or atomic
collision process with antiproton.

CPT



ASACUSA

CERN AD AD
ALPHA
AD AD 5.3MeV
AD
ELENA
ELENA
S/N
ASACUSA
e" Accumulator Trap
T\
[ ?
coll pairs Detector
LIS
— i Cavi :
p e ——1| B g g
LNEOs “~—==~" i Qe =
I_l H EFI Sextupole 1 -
MUSASHI Double Cusp
ASACUSA
ELENA LNEO5 MUSASHI
S/N

S/N




MUSASHI ELENA
ELENA ELENA
GEANT SRIM
keV
PET
ELENA
PET
GVO0565
drift tube deflectors
100keV ~ 120keV
from ELENA to MUSASHI
~_
HV switch
2
ELENA 100keV, 75ns
95% PET
120keV
« 1600k,
8 ELENA
%140%5— 100
é’mow;—
1000k§— ELENA
BOOk; trapped frac 10
600kf— P injection
wi | ELENA
200kf—
05.,J.|.‘_‘.|...|,‘. ELENA
0 20 40 60 80 100 120

ELENA

100




80mm 34mm

U2 U Uw v us

ni Downstreas Electrodes a2

80%
foil+4nN detector
e* accumulator | by [ |
N l
a
hodoscope
-

—71 xtupole v ll—H
! H

double-CUSP

MUSASHI

120K
35K
8K
DC
keV
GEANT
DC

SRIM



3 3 3 3

Kolbinger B. et al. 75

Measurement of the principal quantum number distribution in a beam of antihydrogen atoms 2021

The European Physical Journal D 91-1, 91-14
DOI

10.1140/epjd/s10053-021-00101-y

Amsler C. et al. 29

Reducing the background temperature for cyclotron cooling in a cryogenic Penning?Malmberg trap 2022

Physics of Plasmas

083303 083303

DOl
10.1063/5.0093360

Kraxberger V. et al.

1045

Upgrade of ASACUSA’ s antihydrogen detector

2023

Nuclear Instruments and Methods in Physics Research Section A: Accelerators, Spectrometers,
Detectors and Associated Equipment

167568 167568

DOl
10.1016/j .nima.2022.167568

75

2020




ELENA

77

2022

INFN

CERN




