The impact of dimension-five

operators on top-philic scalar DM

Lara Mason
UJ - UCBL (IP2l)

Based on recent work

in collaboration with Alan Cornell, Aldo Deandrea, Benjamin Fuks, Thomas Flacke

Top LHC France
6 April 2021

The impact of dimension-five operators on top-philic scalar dark matter Lara Mason | April 2021 1



Heavy top-philic DM with a t-channel mediator

: Extension of 1804.05068 (Colucci, Fuks,

5 Giacchino, Lopez Honorez, Tytgat,

5 Vandecasteele)

. o Featuring S, T both heavy, NLO is NB
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e Could S, T emerge as heavy
resonances in a CH model?

e Addition of generic dim-5 operator
with O(1) Wilson coefficient

e Paper available online in April
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Our setup
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Collider: pp — ttSS

Recasting previous ATLAS and CMS analyses using MadAnalysis5

Collider signatures (pp — tt + F'1) can be probed using existing DM searches
focusing on the mono-jet / multi-jet / ttbar + MET signatures

ttSS ttSS

0 ¢ Alnt ¢ Ad1m5
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Collider: Madanalysis5 recasting

----------------------------------------------------------------------------------------------
-

e Multi-jet: ATLAS_CONF_2019_040 ( > 2 hard jets + p ™%, 139 fb~!)

e ttbar + MET: CMS_SUS_17_001 (£ £~ +p ™, 35.9 fb~!)
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Re scaling: see 1910.11418 (Araz, Frank, Fuks)
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Exclusions

9 T
] _ No relic
EXe-lTech Min. € >0
|  Complementarity of collider constraints
. with astrophysical ones (more affected by
| the contact term)
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theory, but collider immune ms [GeV]
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BACKUP
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Collider: Madanalysis5 recasting
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Simulation ecosystem

""""""" i  MadGraphs. 'éi\}l'ém —P : Pythia8:: Parton showering
Matrix element l
| FeynRules + Mathematica: : generation
mrmemmmmmmmmessssosssseeeoooo Cross sections e
Feynman rules + Feynman __I_D_e_l_phg_s__
diagrams

Detector simulation

. FeynRules/FeynArts/FormCalc/

i CalcHEP: i ____________________
T mlcrOMEGAS Mdl ----- 5 --
_ I 000900 adanalysis
UFO: set of particles/parameters/ Astro Relic density > ! Mathernatica
vertices/couplings — EEEEECE L ECELEEEEE '

Analysis

Colour structures and Lorentz vertices simulations
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Direct detection

Scattering off atomic nuclei: DM gluon interactions
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Direct detection
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Indirect detection

---------------------------------------------------------------
~

. Inindirect detection of DM, experiments aim to

. measure the annihilation or decays of the WIMPS

; via the SM particles produced during these :

: processes 5
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