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o Gravitional evidence for dark
matter on many scales

- Estimated to make up ~27% of
the universe

» Microscopic nature completely
unknown

« How do we search for it?



Generalised hydrogen interactions

» Cryogenic detectors




Generalised hydrogen interactions

» Cryogenic detectors

 Spin precession experiments




Generalised hydrogen interactions

» Cryogenic detectors
 Spin precession experiments

o Atom interometers




Generalised hydrogen interactions

» Cryogenic detectors
 Spin precession experiments

o Atom interometers




Generalised hydrogen interactions

- Hydrogen is one of the best studied
QM systems




Generalised hydrogen interactions

- Hydrogen is one of the best studied
QM systems

- Hydrogen is a very clean laboratory




Generalised hydrogen interactions

- Hydrogen is one of the best studied
QM systems

» Hydrogen is a very clean laboratory

- Sensitive to new physics!
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 Fermi’s golden rule:

dl' = QW\Mﬁ-\Qé (Z /93 = ZEf) dp
2 f
e In general:

My = (] [ % Hanli)
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Transition rates

» A huge mess!

 Up to 16 Lorentz indices per Lorentz structure,
interference terms...

- Radial integrals are non-trivial to compute

- What it we want to sum over polarisations?
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» Pair absorption, best of both worlds?
AEfz ~ DM [ STS QESM wSM

- Added bonus, scales with the square of the density:

> >
[pair ~ pDM ~ 1/MDp
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Pair absorption

« Consider three kinds of transitions, all forbidden to
photons:

- Principal quantum number transitions (eV):
An # 0, Aj=0, Al=0, Am=0

- Sensitive to both scalar and axial-vector couplings

- Example: 1s1/9 — 2579



Pair absorption
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Cosmic neutrino background?
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Summary

» Atomic transitions are incredibly sensitive to sub-eV DM
» Pair absorption particularly sensitive at small masses
» Able to constrain electroweak axial and scalar couplings

« Also capable of constraining the CvB



Thank you!
Questions?
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