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Question:

Can we identify BSM motivated

scenarios with exotic signals that
can have implications in detector

and accelerator/facility design?
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Minimal Dark Matter: Features

Long lifetime comes from very
suppressed phase space

Charginos are electroweakly
produced

Undetectable decay
products!

Very compressed spectrum
emerges naturally
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Minimal Dark Matter: Features

Long lifetime comes from very
suppressed phase space

Charginos are electroweakly Undetectable decay
produced . / products!
Very compressed spectrum
emerges naturally
X" |
All of the above come from the same minimal assumption: Both particles bel ong fo
XO the same EW multiplet!
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Minimal DM

Beyond Minimal Dark Matter!

TeV
_|_

(%)

Bo icles belong to
the same EW muttislel!

“indetectable
decay
productst.

Long lifetime

0
. \ X

!
L

Comgressed
spectrem

Rodolfo Capdevilla, Fermilab



Beyond Minimal Dark Matter!

Arcadi et al., Eur. Phys. J. C 78 (2018) 3, 203
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Beyond Minimal Dark Matter!

Calibbi, D'Eramo, Junius, Lopez-Honorez,
Mariotti, JHEP 05 (2021) 234
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Beyond Minimal Dark Matter!

Calibbi, D'Eramo, Junius, Lopez-Honorez,
Mariotti, JHEP 05 (2021) 234
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Exotic Signals
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Maximal
O — X Signature Exp. & Ref. L axima Label
X — sensitivity
R-hadrons CMS [63] | 12.9 b1 RH
ct 210 m
Heavy stable charged particle | ATLAS [64] | 36.1 fb~1 HSCP
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Disappearing tracks L DT
N CMS [66, 67] | 140 fb™ et ~ 60 cm
Y CMS [68]t | 19.7 fb~?
D g 7-‘- ] cT & 2 cm
Y 9 Displaced leptons CMS [69] 2.6 b1 DL
ATLAS [70] | 139fb™1 | er~5cm
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Exotic Signals
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Summary

1. Disappearing tracks: Great opportunities for Minimal DM (small

splittings), but also for long-lived sleptons (small couplings).

2. LLP signatures can probe Cosmological scenarios of out of equilibrium
DM production. For a given parent particle mass and lifetime one can

find a connexion between the reheat temperature and the DM mass.

3. Some of these models can produce displaced jets. Can we measure

the impact parameter of a jet?

Thank You!

14 Rodolfo Capdevilla, Fermilab



Backup!
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