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A growing 
community is 
seriously 
considering the 
search of high 
frequency 
gravitational 
waves 

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

• Cosmological conversion 

• The process is strictly analogous to axion conversion.

ℏ

Raffelt, Stodolski’89
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P ∼ GB2L2

The (inverse) Gertsenhstein Effect 
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The (inverse) Gertsenhstein Effect 
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The (inverse) Gertsenhstein Effect 
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ANOTHER MOTIVATION:  SPIN-2 PARTICLES

-  Mediators of dark Yukawa forces 

- Spin -2 Dark Matter  

- Bimetric theories

Fierz-Pauli, 1939

Naturally related to solar gravitational waves!
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Solar gravitational waves 
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Microscopic vs 
macroscopic

Solar gravitational waves
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Macroscopic contribution:   Hydrodynamical fluctuations 
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Solar gravitational waves
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Solar gravitational waves
García-Cely, Ringwald, 2025 
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Microscopic contribution:   graviton emission
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Bremsstrahlung Photoproductıon

García-Cely, Ringwald, 2024 

Solar gravitational waves
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a

Hoof et al, 2021
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Solar axions
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a

Hoof et al, 2021

Solar axions
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Primordial-plasma 
gravitational waves

Solar gravitational waves
García-Cely, Ringwald, 2025 
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CONCLUSIONS
• High-frequency gravitational waves provide a new 

observational frontier, extending well beyond the 
astrophysical sources targeted by LIGO–Virgo. 

• The Sun and other macroscopic media can generate high-
frequency backgrounds through microscopic and 
hydrodynamic processes in this frequency range.  

• Current sensitivities remain far from the strongest predicted 
signals, but the field is young and rich with opportunities for 
innovation.
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SPIN-2 PARTICLES
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SOLAR EMISSION OF SPIN-2 PARTICLES
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