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@ Antiproton-Decelerator / ELENA

* Probing the ea/eqrIVaIence Prmcrple on antlmatter
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- Search for CPT violation:———__ R
v antihydrogen spectroscopy %
v' antiproton‘magnetic moment
v' antiprotonic helium (masse of antlprotons)
v" antiproton Electric Dipole Moment

» _Ps:purely leptonic
system

* Pp Vs pd spectroscopy

of Z=0 atoms
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‘\RQMA has the goal of forming antiprotonic

« atoms-of short-lived radioisotopes in order to
& _probe, thr&ugh antiproton-neutron and
antlproton proton annihilation, the long
distance tail of the nuclear potential for
unstable ngclel.
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@ Test of CPT-for the strong interaction:

is the bmdmg energy of antineutron the same as the binding energy of neutrons?
pp > AN
A = A+1
ZzZN +p > 22 1N(@)

/ 4(m[§1v1 + m[p] — m|7EIN(@)]) > 0

Reactlon Final state Reaction Final state
P U energy (u) energy (u)
'Be+p—-"°Li" | 0.0022u 33p 4 p - "34siY 0/0004u
5B+p —" °Be" 0.0202u SCa+p—> "k 0.008u
g 4 p=s iz 0.0049u cl2pn + p > " A" 0.0051u
LN £ p 5 ittt 0.0103u 209Th + p =217 Ac" 0.009u
“*Na + i@ " Ne" R M. Doser,«Antiprotonic bound systems,»

review(2022)
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ZN+peA“N+n

@ Production of-slow antineutrons

E(nn) down to 375keV
compared to >100MeV

[ZN] + m[p m[421N] —m[a]) > 0
/| Reaction Final state energy
88 +p > "8Be + 7" |0.0018u
ey 5o "ip 4+ 7 0.0007u
g4+ p "N+ 7" | 0.0016u
18p +5 - "%0 + 71" 0.0004u
22Ng + 5 - "*2Ne + 71" | 0.0015u
2Upn+p - "?114¢ + 7" | 0.0013u
21Th + p - "*1%4¢c 4+ n" | 0.0009u

M. Doser,«Antiprotonic bound systems,»
review(2022)
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Conclusion

 \Weak equivalenee principle_on antihydrogen and
positronium-

/

. Spectroscopy of protonium

. Anﬂﬁrotonic atoms to test CPT for the'strong interaction
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