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Precision Atomic Spectroscopy
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Precision Atomic Spectroscopy
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Electronic Vacuum
Polarization in pH

DOI: 10.1103/RevModPhys.96.015001

Sec. Order Correction pH

ITLA a(Za)? eVP 205.007 38
IILA o® (Z a)? eVP® 1.658 85

I11.A o®(Z a)? eVP® 0.007 52
[11.B (Z,Z2%,Z2%) a” light by light eVP —0.00089(2)
[11.C (Z a-)‘i recoil 0.057 47
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(almost) constant as k changes
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The eVP Contribution By
Across Different Systems
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One-Photon-Exchange Potentials
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One-Photon-Exchange Potentials
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Finite-Size Corrections
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Finite-Size Corrections
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Inv. Bohr radius:

a~l=Zam,
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Inv. Bohr radius:

a~l=Zam,
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Dark Matter Fermion
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Sensitivity depends on experimental
precision, Bohr radius, BSM parameters
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Axion-Like Particle
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Conclusions

* Contributions to spectroscopy observables may be
enhanced depending on the bound state

* Need to be careful with finite-size contributions that
can’t be seen in scattering

* Precision atomic spectroscopy holds potential for New
Physics searches

* Sensitivity to New Physics depends on energy transition,
experimental precision, (exotic) atom, BSM model

 Variety of (exotic) systems with different scales
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