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“Portals”

Solution to Dark Matter Puzzle from Particle Physics is a widely accepted
conjecture.
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See e.g. also ATLAS, JHEP 11 (2015) 206
CMS Eur. Phys. J. C74 (2014) 2980
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The LHC correlation plot appears to be very powerful....

Some relevant questions arise:

» Is the picture full theoretically consistent?
» Can it also describe more complete models?

» Which is the impact of requiring the correct relic density?
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Vector DM from

|s Effective Higgs portal an appropriate benchmark? Let’s compare it with more concrete models.
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Portal through mixing
between SM and dark Higgs

Dark Sector.
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a dark gauge
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In general the extra degree of freedom spoils the correlation plot
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Is the effective limit theoretically consistent?...

0.3
... yes provided that some conditions hold.
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Theoretical consistency gives a limit on the invisible branching
fraction.
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Include DM relic densit

We assume the freeze-out paradigm:
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Relic density depends on a single particle physics input
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Light viable DM requires extra light degrees of freedom at . _ .
the scale of the SM-like Higgs or below. 2.5% < Br(H - inv) < 11%
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EFT Portal
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Dark SU(3) dark symmetr
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Higgs Portal Embedding in Dark SU(3)

We can reduce the model to an extended Higgs portal in the limit:
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VV — V3V 3 annihilation allow correct relic density for very heavy H,. We can recover the EFT
limit.
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Conclusions

We have compared EFT Higgs portals with more realistic models in light of the LHC
Invisible width/Direct Detection correlation plot.

The interpretation of LHC results in terms of EFT Higgs portal is theoretically
consistent.

The requirement of the correct DM relic density, if thermal freeze-out is assumed,
calls, however, for additional light degrees of freedom requiring a recasting of the
correlation plot.
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