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Naturally related to solar gravitational waves!
García-Cely, Ringwald, PRL 2025 
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We thus verify the vDVZ discontinuity 
van Dam, Veltman, 1970;  Zahkarov, 1970
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CASE G=G’  

P⊙ = (1.5 × 1015 erg/s) G′￼

G

Naturally related to solar 
gravitational waves!
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Sun must not radiate more 
than 10% of its luminosity in 
non-SM particles
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In horizontal branch stars, 
an extra energy loss will 
make the star burn Helium 
faster. To keep the helium-
burn ing l i fe t ime f rom 
shrinking by more than 
about ten percent.

Raffelt, 1995
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V = −
mimj

r [G + G′￼exp (−mr)]
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- 	Spin-2 particles can be emitted efficiently from the Sun through bremsstrahlung and 
photoproduction, providing a novel channel of “dark radiation.” 

- 	Stellar evolution, especially the helium-burning phase of horizontal branch stars, sets strong 
limits on exotic energy losses, constraining the allowed parameter space of spin-2 particles. 

- 	Solar luminosity arguments, combined with astrophysical and laboratory bounds, already 
probe large regions of parameter space of spin-2 particles. 

- 	These results link solar physics, stellar evolution, and laboratory searches, showing that the 
Sun can serve as a laboratory for testing theories with new spin-2 states. 

- There is a natural synergy with gravitational-wave physics.

CONCLUSIONS


