Theory Landscape and new Directions
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(Slide inspired from Marco Cirelli’s talk at TAUP)
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As a Dark Matter Physicist/Phenomenologist | see the
following priorities:

» Provide a viable theory interface between Theory and the
experimental outcome.

» Exploit complementarities with new experimental avenues, e.g.
gravitational waves, PTA...
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Indirect Detection (ID) Direct Detection (DD)
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LHC DD vs Invisible H width correlation plot
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Simplified vs Realistic Models

EFT Higgs portal

Mediator sector

Extended Higgs sector
(SM+dark sector)
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New gauge symmetry
spontaneosly broken:
massive vectors and new
higgses.

SM states
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Vector DM, Br(H -inv)=11 %
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G.A., A. Djouadi and M. Kado, Eur. Phys. J. C81 (2021), 653

For similar studies see also: S. Baek et al. JHEP 05 (2013) 036
S. Baek et al. Phys. Rev. D90 (2014) 055015
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Relic density regions according
to WIMP paradigm are outside the
interesting region.



Vector Dark Matter(dark U(1)) 2.5% < Br(H - inv) < 11%

Light viable DM requires extra light degrees of freedom at XENONNT
the scale of the SM-like Higgs or below.
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PLANCK+XENON1T+FERMI+LHC PLANCK+XENON1T+LHC+FERMI
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G.A., A. Djouadi, M. Kado, EPJ C81 (2021) 7, 653

VV — V3V 3 annihilation allow correct relic density for very heavy H,. We can recover the EFT
limit.
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Some new ideas for relic density:Freeze-in in Stronger Coupling
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Impact of modified cosmologies on parameter space

Freeze-before Early Matter Domination
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Early Radiation-dominated Freeze-out

Case of study: B-L extension of the Standard Model

Early Matter-dominated Freeze-out
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Faster Than Usual Early Expansion
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Back up
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Goldstone boson
= Weyl fermion
- Vector boson

Thermal targets and sensitivity prospects for DM

production at accelerators, from 2207.00597
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