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THE ATLAS DETECTOR

* Main change for run 2 is the
Insertable B-Layer (IBL)

* Improved vertexing
capabilities
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SUSY with low E*s and three soft leptons
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WHAT DO WE TARGET?

Am(z0, 7°) ~ [10,50]

|

SOFT LEPTONS
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WHY DO WE TARGET THIS REGION?

Best motivated region for SUSY DM in the MSSM

1. Best fit region in MSSM-10 mastercode and MSSM-19 fits (https://arxiv.org/abs/1504.03260)
2. Within best fit region of Gambit (https://arxiv.org/abs/1705.07917)
3. INDEPENDENTLY explanation of Galactic Center excess (http://arxiv.org/abs/1502.05703)

4. Bino Higgsino region has smallest finetuning in the MSSM (and right DM density)
(https://arxiv.org/abs/1612.06333)

- - - pMSSM10 w/o LHCS: best fit, 10, 20
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ALSO.. WE WANT TO LOOK IN ALOW EZ™* REGION
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TRIGGER

Combination of lepton triggers: OR of 11/21/3mu6 trigger
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GOING LOWER IN LEPTON PT

e Electrons currently reconstructed down to 4.5 GeV, using topologically formed clusters and
dedicated Bremstrahlung correction

e Muons are reconstructed down to 3 GeV (average energy loss in the calorimeter is 3 GeV)

e Current published SUSY analyses use muons as far down as 4 GeV
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/EGAM-2017-003/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/MUON-2018-005/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2016-25/

HOWEVER.. CONSEQUENCES OF SOFT LEPTONS
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2016-33/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2016-25/

A PROMPT LEPTON TAGGER

* Toreplace isolation algorithms. ABDT could be trained which could potentially have better
performance for rejection of heavy flavour decays

e Taking as input the energy deposits and charged-particle tracks in a cone around the
lepton direction

e Example by the ttH group. Large SF’s at low P, this could be improved with choosing a
different working point
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https://arxiv.org/pdf/1712.08891.pdf
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ES WHICH IS FAKE
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e E;/™ is animportant variable in searches as it is indicative of the neutralinos
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e Our analysis suffers from Z+jets, a process where real £ = 0

 This is because of MC modelling and resolution effects which result into fake Eg‘m

* Also when a jet gets reconstructed as a lepton only the track (only charged particles) of the
jet gets added to the E]Q@zss (particle flow would be interesting here)
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-038/
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-040/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-038/
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-040/
https://arxiv.org/abs/hep-ph/0304226
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2016-25/

CONCLUSIONS

» Best motivated region for SUSY DM in the MSSM

 Complicated region because of: e A I e
- ATLAS Work in progress " 1 4.5
e | OW |ept0n DT 35O§ B=13Tev.00m" g 1,
« Low Epis o0
* However using a (multi-)lepton triggers 250¢
and special reconstruction techniques like: 200;
* Improved isolation (PrompLeptonTagger) 1505
e E" significance 100; ot
e Mo 5(153 N
- We get sensitivity 00 150 200 250 300 350 400 °

m,.
X1

SUSY with low E*s and three soft leptons Nik|het




