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Classification: simplified dark matter
models with t-channel mediators
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This talk

Consider exemplary setup:

one DM candidate X, one mediator Y, one quark flavor
= 3 free parameters only

Starting point:
What parameter regions are cosmologically motivated?

Take-(at-)home message:
If not restricting to WIMP paradigm
huge range of A long-lived Y rather rule than exception!
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What values of A are cosmologically
motivated!?
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What values of A are cosmologically
motivated!?

schematic plot
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What values of A are cosmologically
motivated!?

"Wanilla" WIMP freeze-out
region
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What values of A are cosmologically
motivated!?

Significant co-annihilation
effects if Am <0.1mx
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What values of A are cosmologically
motivated!?

QhQ 4 [Garny, |H, Lulf,Vogl 2017; D’Agnolo et al. 2017]
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https://arxiv.org/abs/1705.09292

What values of A are cosmologically
motivated!?

Qh?1 .
So far: thermalized dark matter
= initial conditions (after inflation) washed out
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What values of A are cosmologically
motivated!?

[McDonald 2002; Hall et al. 2009]
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What values of A are cosmologically
motivated!?

[Covi et al. 1999; Feng et al. 2003]
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What values of A are cosmologically
motivated!?
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What values of A are cosmologically
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Long-lived particles at LHC!

schematic plot
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[see e.g. JH 1805.07361]
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For which masses?

schematic plots
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Top-philic simplified dark matter model

[cf. Ibarra, Pierce, Shah,Vogl| 1501.03164; Delgado, Martin, Raj 1608.05345]

= Consider SUSY-inspired model:

] 11—
Line = | D2 + A\ FE—2

x + h.c.

= Majorana DM and ("right-handed") scalar top-partner

W @

= Yukawa-type interaction: ~ X

)\X is a free parameter here
[see Belanger et al. hep-ph/0505142 for SUSY realization (NMSSM)]
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Experimental constraints

[Garny, |H, Hufnagel, Lulf 1802.00814]
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https://arxiv.org/abs/1802.00814

Experimental constraints
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Experimental constraints

‘Garny, JH, Hufnagel, Liilf 1802.00814] Slice at Am = 20 GeV:
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Same with a bottom partner

[Garny, JH, Lulf, Vogl 1705.09292] ~ X
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Conversion-driven freeze-out: b
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Same with a bottom partner
[Garny, JH, Lilf, Vogl 1705.09292] ~ X

Conversion-driven freeze-out: b
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Non-thermalized dark matter
[Garny, JH 1809.10135]
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[see also Belanger et al. 1811.05478]
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https://arxiv.org/abs/1809.10135

Thermalized dark matter

= Three cosmologically viable regions:

= WIMP dark matter

= Strong co-annihilations } Long-lived particles

s Conversion-driven freeze-out

» Characteristic: relatively small mass splitting O(10GeV)
up very small coupling

= Blind spots: apply prompt searches to non-prompt decays!?

Non-thermalized dark matter

= Cosmologically viable: SuperWIMP / freeze-in

» Characteristic: even smaller couplings, not necessarily small
mass splittings
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Take-(at-)home messages

» There's much more than the WIMP!
Even in such simple t-channel models

= Huge range of couplings cosmologically interesting
= | ong-lived particles rather rule than exception

» Pheno similar for entire class of t-channel models

Some interesting peculiarities though [more work in progress:Arina,
Fuks, |H, Kramer, Mantani,
Mawatari, Mies, Panizzi, Salko]
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Thank you




