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Relaxion (after reheating) (raham, Kepon, Rendan (2015
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3. thermal corrections restore (H) = 0
relaxion starts rolling again
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Relaxion (after reheating)

[Graham, Kaplan, Rajendran (2015)]
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3. thermal corrections restore (H) = 0
relaxion starts rolling again

4. EWPT occurs = (H) # 0 again
relaxion oscillates around minimum @
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Relaxion (after reheating)

[Graham, Kaplan, Rajendran (2015)]
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Relaxion coupled to dark
photon can produce gravity

waves in phase 3.

3. thermal corrections restore (H) = 0
relaxion starts rolling again

4. EWPT occurs = (H) # 0 again
relaxion oscillates around minimum @
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Relaxion and dark photon evolution
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Relaxion and dark photon evolution
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® exponential production of some dark photon modes:
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Relaxion and dark photon evolution
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® exponential production of some dark photon modes:
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® anisotropic stress in dark photon energy-momentum tensor sources GWs
— stochastic GW background
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Gravitational wave spectra
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Gravitational wave spectra
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Parameter space
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Relaxion dark matter

displaced relaxion oscillates == ultra-light dark matter [Banerjee, Kim, Perez (2018)]
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Relaxion dark matter

displaced relaxion oscillates == ultra-light dark matter [Banerjee, Kim, Perez (2018)]
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Conclusion

Relaxion coupled to dark photon can produce gravitational waves:

k
fpeak X gTra 5 QE?/E\]/ X

SKA will be able to probe a part of the relaxion dark matter parameter space

large portion of the parameter space will be accessible to pHz observatories
such as pAres

if the relaxion is not DM, we obtain constraints from NANOGrav
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Thank you for your attention!
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