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Dawn of the fuzzy dark sector
Ultra-light Abelian Higgs
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Dawn of the fuzzy dark sector
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Large and small scale probes
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Fluid description

Dv 4
Dt

Euler:
Duv;,
Dt

1

9
2mA

1

9
th

d
°(

V*/pa

v PA
Vzm

/Ph

)m

) ve

VPint,h
PA
1 1
V Pgy -
Ph Ph



Fuzzy dark sector
Fluid description

NG

Dt 2m?4

Euler:

Dv y» 1 v (VZ\/PA

Dfl_})h B 1 v VQN/ph
Dt 2m; v/ Ph

i

Gradient pressure

)m

) ve

VPint,h
PA
1 1
V Pgy -
Ph Ph



Fuzzy dark sector

Fluid description
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Large scale structure

FDM < FDS: apparent degeneracy
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Large scale structure
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Where ké,X — lﬁﬂGm%(pX

large or small Jeans scale compared
to FDM based on model parameters
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Small scales
Formation of halos

In FDM, halos have “soliton” cores

Stable clump balancing gravity with gradient pressure:
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Small scales
Formation of halos

In FDM, halos have “soliton” cores

Stable clump balancing gravity with gradient pressure:

What about multi-field, interacting FDM?
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Halo diversity
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Completely dark production of vectors CC, Jenks, Kolb, McDonough
o _ [2403.15536, 2405.19390]
Non-minimal couplings
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Completely dark production of vectors CC, Jenks, Kolb, McDonough
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Lessons learned

Non-comprehensive list....
 Many potential non-stringy UL dark sectors

e Nontrivial non-relativistic EFT

Where do
* Hope of disentangling dark sector using multi-scale we stand?
probes
Species 1 Species 2

* Light dark vectors can be efficiently produced via
gravity

Standard
Model
Coupling

Coupling
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Thank you!
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