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Introduction: freeze-in mechanism

Evolution of feebly interacting massive particles (FIMPs) in the early universe:

(out-of-equilibrium) freeze-in
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Introduction: how can we test freeze-in"
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Introduction: how can we test freeze-in"
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Axial and vector Z' portal

Catarina Cosme, MD, Steve Godfrey, and Taylor Gray
arXiv:2104.13937
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Viable parameter space: relic density
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« Smaller (larger) m, requires smaller (larger) m,,
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Viable parameter space: constraints

Direct detection
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Viable parameter space: constraints
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Viable parameter space: constraints
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Viable parameter space: results

axial and vector (FO) axial and vector (FI)
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. FO:only m, ~ 2mx and (ifAf/)( #0)m, < m,, regions are viable
. Smaller V/A)( requires larger V/Af

« Fl: tested with colliders, APV, v —e scatt.,, and beam-dump

experiments for m, in the range of ~100 MeV - 100 GeV!
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Viable parameter space: results

pure axial axial and vector (FI)
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e Similar relic and boundary contours for pure axial and axial-vector cases,
with FI still testable!
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Viable parameter space: results
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e Without axial couplings, the SM-DM interactions are weaker. In this case:
Thermalization is more difficult
Only s-channels set the relic density

FIMPs become testable by direct detection
For larger V%, Fl Is also testable at beam dump experiments
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Conclusions

« /' bosons with both vector and axial couplings to SM fermions
can mediate interactions with both WIMPs and FIMPs
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Conclusions

« /' bosons with both vector and axial couplings to SM fermions
can mediate interactions with both WIMPs and FIMPs

 Complementary bounds from direct detection, BBN, unitarity,
v — e scattering, e e and pp collisions, (g — 2), ., APV, e~

p.e’
beam-dump experiments

« WIMPs are only viable for m,, ~ m, /2 and (ifAf/)( = () m, >> my

Wl ¢ Most of the experiments we have considered can
&)/\\\\\ already test FIMPs, especially for m, > m,/2

Thank you!
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