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Particle masses

CC, Ferreira, McDonough [2509.15299]Dawn of the fuzzy dark sector
Ultra-light Abelian Higgs

For the Fuzzy Dark Sector

https://arxiv.org/abs/2509.15299
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Gradient pressure
Self-interaction 

pressure

Mutual interaction 
pressure
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Euler:

+ a copy of the continuity equation for each degree of freedom

Fuzzy dark sector
Fluid description
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In FDM, halos have “soliton” cores

Stable clump balancing gravity with gradient pressure:

What about multi-field, interacting FDM?

Formation of halos
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Dark photon polarization
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CC, Jenks, Kolb, McDonough 
 [2403.15536, 2405.19390]

Expanding universe 
produces particles!

Runaway production!

Finely tuned for ultra-light vectors!

https://arxiv.org/abs/2403.15536
https://arxiv.org/abs/2405.19390


Non-comprehensive list….


• Many potential non-stringy UL dark sectors


• Nontrivial non-relativistic EFT


• Hope of disentangling dark sector using multi-scale 
probes


• Light dark vectors can be efficiently produced via 
gravity

Lessons learned 
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Thank you!


