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PTA observations & explanations

• Recent pulsar timing array (PTA) collaborations show compelling evidence of 
stochastic gravitational waves (GW) at nHz (1e-9Hz) frequency

• Cosmological origins? Cosmic inflation, scalar-induced GW, first-order phase transition 
(FOPT), cosmic strings, domain walls, etc. could explain the PTA data.

• For cosmic origins, one needs to tell apart which source generates the nHz GW

• While not conclusive yet, it is exciting and interesting to combine the cosmic 
explanation of PTA observations with particle physics, particularly collider detection.



Model-independent fits of FOPT

3



MeV-scale dark FOPT
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A minimal Higgs-portal dark plasma
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Dark FOPT
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How is collider correlated to GW origin?
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How is collider test correlated to GW origin?
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How is collider test correlated to GW origin?
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How is collider test correlated to GW origin?
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Sensitive collider searches
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Insensitive collider searches
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Collider tests of nanohertz GW
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Summary
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• An MeV-scale dark FOPT can generate observable nHz GW already within a minimal 
setup

• Higgs portal not only enhances the GW signals, but brings connections to collider 
tests—The key coupling connecting colliders and cosmology

• It is exciting to see the minimal dark via collider searches (Higgs invisible decay), hear 
the minimal dark (GW), and constrain the minimal dark via interdisciplinary 
considerations (BBN, CMB, colliders, astrophysics) 



Nanohertz vs millihertz
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Electroweak-scale dark FOPT



Collider tests of millihertz GW
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• Vector boson can be DM for 
complementary millihertz GW 
detection

• The collider channel is instead 

• DM indirect detection as the 
dominant complementary test to 
colliders and GW


