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Different choice of 6 leads to different spectrum
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Now imagine 6=a/f as dynamical degrees of freedom

E(6)

The strong CP angle dynamically relaxes to CP-conserving vacuum
solving the strong CP dynamically



This axion could oscillate around minimum

Such a oscillating field behaves like matter

Axion oscillation around its minimum comprise DM in the present universe
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the same measurement would give us

time

by looking for a harmonic signal
oscillations of energy level can be probed

for dilaton-like (or scalar) DM searches
L = oY+ 9FF + ¢GG

atomic clocks provide useful tools
[Arvanitaki, van Tilburg, Huang 14]
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We claim that the same principle can be used for

2
B gS Qa ~
L = 253 fGG

because nuclear quantities oscillate according to axion DM

[HK and Gilad Perez, 22]
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energy level slightly changes as
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harmonic signal @ w = 2m

Is it a realistic system or just a toy model?

|s this observable?



[Kennedy et al 20]
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any frequency standards
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any frequency standards

where their frequency depends on nuclear quantities

can be used for axion DM search

e.g.

nuclear transition
molecular transition

and others ...



Vibrational excitation
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Based on [Oswald et al 21]
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Can we do better than this?
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Maybe, with almost degenerate energy levels
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Example (1): SrOH

[Kozyryev et al 21]
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Example (1): SrOH
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Example (2): Nuclear isomer transition

[von der Wense et al 16]
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Example (2): Nuclear isomer transition
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Based on [Flambaum, Wiringa 09]
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Comparison to other works
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l Below QCD scale
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oscillating EDM magnetometer



Abel et al 17]
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Comagnetometer / NASDUCK [Bloch et aI 20, 21]
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Back up



Sensitivity coefficients
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BBEBN



[Blum et al 14]
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Helium 4 mass fraction changes accordingly



[Lee et al 20]
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Finite density corrections
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Finite density might flip the potential inside stars

[Hook and Huang 17]
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[Hook and Huang 17]



Alternative axion models



[Hook 18]
[Di Luzio et al 21]






