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New Physics from energy shifts

» Spectroscopy of simple atomic systems allows for a precise
comparison between theory and experiment
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» The class of atomic systems we consider:

Exotic atoms in circular and excited states with high-Z nuclei
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The Atomic system

» The class of atomic systems we consider:

Exotic atoms in circular and excited states with high-Z nuclei
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» The class of atomic systems we consider:
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Nuclear Polarization

» The nucleus and orbiting particle are polarized

nucleus proton
polarizability polarizability
1, d
AEPO] = — — 34 (aN + Zzap ) r_4 Ericson, Hufner,
n 2 Eq Eq ( >n Nuclear Physics B47
e.g. J.N.Orce et.al poorly I
PHYSICAL REVIEW C <

108, 044309 (2023) Measured!

Transition

p *He (32,31) - (31,30) 6+ 1) x 10-8
p 298Pb(11,10) - (10,9) 70 + 15
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New bounds on the B-model

»New baryonic interaction with invisible decay to a dark sector:

*see also J.A. Dror et. Al
arXiv:1705.06726
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»New baryonic interaction with invisible decay to a dark sector:

*see also J.A. Dror et. Al
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Conclusions

» Spectroscopy of simple atomic systems is a competitive probe for new
physics in the keV-MeV scale

»Smart selection of atomic systems can avoid challenging SM contributions

»Further investigation of nuclear polarizabilities can advance new physics
searches

»ldeal application for next-generation experiments with antiprotonic atoms!

e.g. N.Paul arxiv:2011.09715
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» Spectroscopy of simple atomic systems is a competitive probe for new
physics in the keV-MeV scale

»Smart selection of atomic systems can avoid challenging SM contributions

»Further investigation of nuclear polarizabilities can advance new physics
searches

»ldeal application for next-generation experiments with antiprotonic atoms!

e.g. N.Paul arxiv:2011.09715

Thanks for listening!



Backup: different wave functions comparison
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Backup: short-range hadronic interactions

Antiprotonic atoms
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Backup: mass reach of different atoms
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Backup: polarizability semi empirical equation

c_, (ub/MeV)

10000

100

Mass Number

- (a) c
Y
3%, °Ca y 141Pr8m
A{)D 92,
131702(2Ne SDD
98912160 ‘|:| o
3 Lo g ?i.ﬁ‘;] - :
i : |
& djimm =" e o) +o(p)
m Em :
M “He o e m o(y,n)
B » g0 o SM (this work)|
*He O . > NNLOSat
. noTile] € NCSM
— FRDM
|:|4He
| 1 1 1 | | 1 | |
10 100

A




Backup: Capture of p and cascade
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