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Sometimes we feel stuft we don't see...
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e [ontains dark matter
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Portal
——————— Standard Model

Lportal = OpsOsy

Dark sector SM Singlet operator
Singlet operator

e [ontains dark matter

* Neutral under Standard Model : DARK Dim[DSM DDS] > /)

Irrelevant Portals

ELUSIVE Dark Sector
Contino, Max, Mishra 2012.08537
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Conformal Dynamics: let's us calculate rates and cross

sections in a model independent way
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Dark Sector Production

Standard Model:
/ charged tracks,
/ jets
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Dark Sector Production
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Dark Sector Production
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Dark Sector Production
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Dark Sector Production
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How to constraint Dark Sectors?

high UV Scale

low UV Scale

low IR Scale high IR Scale . o



How to constraint Dark Sectors?
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How to constraint Dark Sectors?

high UV Scale

X model dependent

Prompt
Decay
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Collider Bounds

Strongest bounds from collider Contino, Max, Mishra 2012.08537
searches T
Production Portal OpsH'H
ﬁ
Decay of LDSP back to SM
via:
Ayy (GeV) o Ops H'H (dim 6)
uv Displaced ! =
- Vertex | .

ot J SM'(generic

ATLAS search for Displaced Vertex in | dim 6)

muon spectrometer and Inner Missing B 1 @Y\

detector : | EMErgy | 4 | ) N s T, SM (dim 8)

ATLAS PRD 33 (2013) 0aZ003
ATLAS PRD 101 (2020) 0az013

L()gl() (.\[R /A\IVV )

Log,y (Mg / Ayy) —>

19 1

2p0e®



Collider Bounds
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A zoo of Future Proposed Experiments
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 Production OH'H (D = 6) + Decay (generic) D = 6
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Displaced Vertex
(DV) Exclusions
A
Ayy (GeV) §

ATLAS search for Displaced Vertex
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e Dark Sectors interacting with SM via irrelevant portals are very elusive.

 [urrent Experiments leave a lot of parameter space untouched for these
elusive dark sectaors.

e Future experiments dedicated for long lived particle searches will probe these
dark sectors.
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How well do these model independent bounds do when imposed on particular
motivated models?
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How well do these model independent bounds do when imposed on particular
motivated models?

e  You have a model in mind and you want to see how our bounds
do for you?

*  You have a future experiment for detecting Long Lived
Particles up your sleeve and want us to include that?

LONTACT L

sonali.vermal@sns.it
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