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Topological Defects in the Dark Sector

Dark photon by SU(2) → U(1) [→ Z2]

Setup
Gauge field mixing
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Symmetry breaking
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U(1)QED×U(1)D description

 : Effective U(1)D field strengthFDμν :=
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Valid away from monopoles

Field Contents

: U(1)QED Gauge FieldA

: SU(2)D Gauge Field Aa
D

: SU(2)D Adjoint scalarϕa, ηa

Monopoles / Dyons
Formed at SU(2)D→U(1)D
Stabilized by 

-term quantizes the electric charge

π2 (SU(2)/U(1)) = ℤ
θ

Strings
Formed at U(1)D → Z2

Stabilized by  

Magnetic field goes through it
π1 (SU(2)/Z2) = Z2

Beads
Formed at U(1)D → Z2

Monopoles with the 
magnetic fields confined 
in strings

Induced electromagnetic fields
[Dark] magnetic field

[Dark] electric field

U(1)D symmetric phase U(1)D broken phase
Decoupled basis
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QED Noether charge
EoM: 

→ 

( : electric / magnetic charge defined by field flux)
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Dark Sector

: trivial → ⟨ϕa⟩ Fμν = ϵFDμν

Magnetic field from cosmic 
strings leaks at the joint
→ “Pseudomonopole”

EoM:  

→ “Pseudodyon”
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Superposition of
all the above
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QED Sector
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