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Gravitational Waves 
from Decay of Domain Walls
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GW from decay of domain walls

• Domain Walls     2 dim Topological defect

• scaling solution

soon dominates the Universe

• Decay due to small potential difference 
between two vacua

• Gravitational Waves from collapse of                   
domain walls

ρw ∼ t2/t3 ∼ 1/t
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3D Lattice Simulation
Hiramatsu, MK, Saikawa (2010)
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Domain Wall Evolution � = 0
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Domain Wall Evolution � = 0
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Domain Wall Evolution � = 0.02
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Domain Wall Evolution

• ε=0 --> scaling solution 

• ε ≠ 0 --> decay
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GW from Domain Wall  ( Lattice Simulation)
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• Large box vs Small box
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GW from Domain Wall  ( Lattice Simulation)

• Time Evolution
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Gravitational Waves

• Peak in the spectrum  ~  width of wall

• Peak Amplitude

• Spectral   ~ flat

fpeak � 9× 109 �1/2λ3/4
� η

1017GeV

�1/2

(Ωh2)peak � 3× 10−13 �−2λ−2
� η

1017GeV

�4

(Ωh2)peak ∼ f21�+0.24 (fedge < f < fpeak)
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Detection by GW experiments

Preliminary
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