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New Bosons & New Potentials

* |ntroducing new bosons also _ _

. : . : € €
implies introducing new forces
Moody & Wilczek T~
* | ead to energy shifts in atoms ¢
and 10oNs Lei Cong et al (Review) /\\
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e Spin-dependent interactions

give contributions to hyperfine
structure \/'
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Hyperfine Splitting, Constraints & Issues
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Choosing a better Observable
Surpressing the Bohr Weisskopf effect

H-like
e Largest uncertainties from finite Hi-like

magnetization distribution (Bohr
Weisskopf effect)
e Use specific differences to cancel this

effect v shabaev et al Same nuclear structure

_ —cancels in the ratio
* Results in smaller theory errors
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Results

Experimental Constraints & Projections
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+ Existence motivated by new-physics » Use combinations of splittings to suppress
scenarios, e.g., Dark Matter or String Theory nuclear effects [2]
+ Originally axions from the solution to strong
CP by Peccei & Quinn: Axion Like Particles
(ALPs)
* As bosons, they can lead to new forces [1] - Eis ratio of nuclear shifts in both charge
states, can be computed to higher accuracy

+ Work in extended Furry picture (screening) +
photon exchange [3]

+ Constrain within 95% confidence regarding
diference between theory & experiment

New potential gives new spin-dependent
interaction in Atoms/lons

New contribution to hyperfine structure [1]
Short ranged effect that gives access to
higher masses

<+ Astrophysical constraints

Probing shorter distances implies higher
nuclear charge

Nuclear effects pose a challenge

Especially nuclear magnetization distribution
(Bohr-Weisskopf effect) [2]

4 Astrophysical constraints
. .

Thank you for listening!

[1] L. Cong et al., 2408.15691
[2] V. M. Shabaev et al., PRL 86.3959
[3] V. P. Kosheleva et al., PRR 2.013364

Feel free to come to my poster!



