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Probing exotic bosons by atomic energy levels
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““Recent precision atomic-spectroscopy measurements have uncovered
several small discrepancies between experiment and theory”
B. M. Henson et. al. Science 376, 199 (2022)




From positronium 1°S;-2°S,
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Take Measure & calculate Estimate the shift AE

Electron

Antiproton (37,35)

a particle J=L

antiprotonic helium He™p hyperfine transitions of antiproton due to potential V,,



Experiment Theory (SM)
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I Let AE be the difference + errors I
at 90% confidence level

Energy shift by new hns"t'm hides in AE: A€ < AE
Note that A€ has two parts, AE = ggAU. Then ggAU < AE

Build an exclusion plot where the possible couplings are
99 < AE/AU
while AU changes with boson mass M



New Result (arXiv:2208.00658)
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Road ahead: signals 1
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Figure 3 | Constraints on dark-matter properties using cosmic dawn
observations.



Road ahead: signals 2

Observation of a new interaction between a single spin and a moving mass
Xing Rong, Man Jiao, Maosen Guo, Diguang Wu, Jiangfeng Du
arXiv:2010.15667v2 (2020)

tuning fork
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Thank you

pavelfadeevi@gmail.com



<o 2x1072%"  From muonium 138;-1'S,
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FIG. 3. Constraints for the interaction between an antimuon and
an electron, at 90% confidence level.



Millicharged DM: Viable Parameter Space?

(Creque-Sarbinowski, Ji, EDK and Kamionkowski, to appear in PRD 2019)

Taking into account the thermal history, no room for the standard scenario:
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