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OUTLINE
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- Experimental constraints
- Dark matter from Freeze-In production

« Compare with other axion models and the Higgs portal



CONSTRAINTS ON THE AXION-PHOTON COUPLING
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CONSTRAINTS ON THE AXION-HIGGS PORTAL
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CONSTRAINTS ON THE HIGGS PORTAL
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DARK MATTER?

Evidence:
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2—>2 FREEZE-IN PRODUCTION

- Consider a dimension-n operator . D =0,
At large temperature, cross section scales as 0 ﬁT%”_E’)

- Dark Matter production scales as

To_l n =

2 TR
Qh* o |57 dTo 72n—-1 s g

14 : Temperature of the universe today

TR : Cutoff temperature . .
Freeze-In via non-renormalizable operators

is sensitive to the cutoff temperature T'n



DARK MATTER FROM THE AXION-HIGGS PORTAL
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DARK MATTER FROM THE HIGGS PORTAL
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RESULTS

« The Axion-Higgs portal is the minimal axion model

 An Axion-Higgs portal particle is naturally light, while a Higgs portal

particle is naturally heavy
* Need to look for invisible Higgs decays to find the Axion-Higgs portal

* Lots of parameter space for Freeze-In Dark Matter from Axion-Higgs portal
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AXION-HIGGS PORTAL FREEZE-IN CHANNELS
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HIGGS PORTAL FREEZE-IN CHANNELS
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A SIMPLE UV COMPLETION
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AXION-HIGGS PORTAL COUPLINGS

2
g(ﬂ ~ f) 2 f2 h(@ua)
C hc..
L(pSv) D=3 B (0u0)2fi(miPr + myPr) f; + b
ij Jrm,
EW physics / C’ hC CahCqG
integrated out + a ’Y(a a)ZF FHv o4 a ((9 a)ZG GV
fzm% 2 1224 me% M 224
__ﬁﬂ _ gl cii = 1
T T4r 18 CT 4n3 &
_ My
“ij = 327‘(‘2 {1 mWA(m2 )} o2 —2) o
A(J,):S(l )310g¢+ e



ANALYTIC RESULTS FOR AXION-HIGGS PORTAL FREEZE-IN
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