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The (inverse) Gertsenhstein Effect 

• The conversion of gravitational waves into 
electromagnetic waves is a classical process. Its 
rate does not involve  

• The process is strictly analogous to axion-
photon conversion. 

• Involving gravity the conversion probabilities 
are extremely small. It may be compensated by a 
‘detector’ of cosmological size. 

• Distortions of the CMB

ℏ
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Chen 1995



• The strong CP problem: experiments put a 
strong upper bound on the electric dipole of 
the neutron 

• Excellent dark matter candidate 
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Cosmological Detectors
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• RJ tail remains unexplored with 
upcoming advances in radio 
astronomy probing it in the near 
future.

ARCADE 2

Domcke, CGC 2021

• Involving gravity the conversion 
probabilities are extremely 
small. It may be compensated by 
a ‘detector’ of cosmological size
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Axion electrodynamics
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Axion electrodynamics

In the presence of an external 
electromagnetic field, axions act as a 
source term to Maxwell's equations, 
effectively inducing an electromagnetic 
current.

∂νFμν = jμ

eff
= (−∇ ⋅ P, ∇ × M + ∂tP)

Pi = − hijEj +
1

2
hEi + h00Ei − ϵijkh0jBk

Mi = − hijBj −
1

2
hBi + hjjBi + ϵijkh0jEk

Mi = gaγγaEi

Pi = gaγγaBi

McAllister et al, 1803.07755 
Tobar et al, 1809.01654  
Ouellet et al, 1809.10709 

Domcke, CGC, Rodd,  2202.00695
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Subtleties due to gauge fixing (TT vs detector frame gauge)
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(Baby)IAXO

The future BabyIAXO magnet, a first step of the IAXO experiment... has 
enough volume to even host single cavities for searching in the 1-2   eV mass 
range (240-480MHz, the lower limit of UHF band). These masses are just 
below the region explored by ADMX currently. 

μ



(Baby)IAXO

Gravitational waves? Work in progress 

The future BabyIAXO magnet, a first step of the IAXO experiment... has 
enough volume to even host single cavities for searching in the 1-2   eV mass 
range (240-480MHz, the lower limit of UHF band). These masses are just 
below the region explored by ADMX currently. 
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Potential sources

Domcke, CGC, Rodd

Up-to-date estimates of PBH in binaries 
and their expected merger rate 
accounting for the local overdensity in 
the Milky Way.
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We provide a formulation of GW electrodynamics which demonstrates 
that low-mass axion haloscopes are also UHF-GW telescopes.
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Through the use of an optimized figure-8 pickup loop geometry, the 
DMRadio program may discover exotic sources of GWs

This formalism can be used to search for GWs in resonant microwave 
cavities.

We provide a formulation of GW electrodynamics which demonstrates 
that low-mass axion haloscopes are also UHF-GW telescopes.
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A number of distinct experimental proposals have coalesced on a 
strain sensitivity of       for MHz GWs, a level that is still orders of 
magnitude away from any signal of the early Universe. Whether we can 
hope to probe such strain sensitivities remains to be determined.

10−22

Through the use of an optimized figure-8 pickup loop geometry, the 
DMRadio program may discover exotic sources of GWs

This formalism can be used to search for GWs in resonant microwave 
cavities.

We provide a formulation of GW electrodynamics which demonstrates 
that low-mass axion haloscopes are also UHF-GW telescopes.


