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✤ New experiments & data analysis

✤ Possible sources
➡ Supermassive black hole binaries, cosmic phase transition, 

topological defects, scalar-induced (secondary) GW…
➡ New possibilities?

Stochastic GW Background
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✤ Macroscopic dark matters are interesting candidates born from 
field theory
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Axion Quark Nuggets

✤ New interactions within the dark sector can change the merger 
evolution, and hence the SGWB
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MDM from Phase Transitions
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Q: quarks    H: hadrons    QN: quark nuggets

MDM from Phase Transitions

✤ relevant degrees of freedom: mass and density



MDM Being More Attractive
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✤ Orbital motion of the binary with a dark interaction
➡ Centripetal force, “opposite charge”

➡ Massless mediator limit
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a: semi-major axis
e: eccentricity

✤ Dark force changes the energy emission
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✤ Energy and angular momentum emission
➡ Energy emission through GW portal

hĖGWi = 32GG03⌘2m5
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➡ The binary is on an elliptical orbit

hL̇GWi = 32GG05/2⌘2m9/2
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Energy Spectrum from the Binary
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✤ For DF domination
➡ Energy emission through the dark force portal

hĖDFi =
GG02
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➡ Orbit evolution and merger lifetime (DF dominates)
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Energy Spectrum from the Binary

e decreases as a decreases
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✤ The GW energy spectrum of the binary
➡ GW frequency is related to orbital frequency: 

➡ For convenience we assume same mass, opposite charge
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Energy Spectrum from the Binary
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✤ The GW energy spectrum of the binary
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