INCLUSIVE SEARCHES FOR SQUARKS AND
GLUINOS WITH THE ATLAS DETECTOR
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SEARCHING FOR SUSY @ 13 TEV

SUSY was not revealed in the LHC Run 1 dataset
» comprehensive search campaign at by the LHC experiments at 13 TeV
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FINAL STATE SIGNATURES

I R-parity conservation (RPC) I R-parity violation (RPV)
I Missing transverse momentum (E 1miss) | Little/no E miss
| Stable LSP! dark matter candidate? | Unstable LSP (with lifetime?)

I Prompt/non-prompt decays I multiple Pnal state particles


http://inspirehep.net/record/1326406

SUSY SEARCH STRATEGY arias(O),

| Select OhardO SUSY-like signatures using fiss, jet/lepton transverse momentum (p 1) &
multiplicity

| So far no compelling evidence for SUSY at 13 TeV ( early Run 2 searches using partial dataset)

I Any hints at discrepancy from the early 13 TeV data need to be followed up on with high
priority

| Exploit more complicated event-level variables to target challenging event topologies
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults
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GLUINOS WITH b-JETS artas (D)

ATLAS-CONF-2018-041

Targeting strong production with decays to multiple
b-jets Require high pr
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-041/

PHASE SPACE CHALLENGES FATLAS V7

Probing compressed scenarios

Producing Pnal states with
characteristics identical to SM
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COMPRESSED SCENARIOS (STOP/SCHARM) ~ ¥&tkR2 ¥~ VB

JHEP 09 (2018) 050

Search for stop production in compressed region
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2016-26/

COMPRESSED SCENARIOS (STOP/SCHARM)
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Search for stop production in compressed region
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2016-26/

SBOTTOM WITH MANY b-JETS FATLAS Vm

ATLAS-CONF-2018-040

Sbottom production with decays to Higgs - new analysis @ 13 TeV!
" Up to 6 b-tagged jets in the bnal state
" Make use of algorithms exploiting b-tagged jet separation p

" Reconstruct mass of Higgs candidates

p
" Reject events with poorly measured objects (resulting in
OfakeO fiss)
" Object-based E miss Signibcance [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/

SBOTTOM WITH MANY b-JETS

OnatLAs ()

EXPERIMENT \—/1 1

ATLAS-CONF-2018-040

Sbottom production with decays to Higgs - new analysis @ 13 TeV!
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-040/

RPV/ILONG-LIVED REINTERPRETATION ¥ATLAS y12

ATLAS-CONF-2018-003

Diverse program of searches optimised for RPC or RPV SUSY
How complete is our coverage over RPV coupling strength/particle lifetime?
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-003/

SUMMARY arLas(O)

The 13 TeV dataset is now complete, with no conclusive evidence of SUSY in
Inclusive strong production channels.

~ Exclusion limits on squark/gluino production based on simpliped SUSY models are
at the TeV scale.
" Unconventional signatures must be explored.
" Important to probe difpcult-to-reach corners that remain.
" The full 13 TeV dataset will help consolidate current experimental coverage.
" Cover all signatures within reach and follow up on any mild excesses.
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SUSY WITH TAUS
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Search for gluinos with decays involving hadronically decaying taus

Reconstruct hadronic tau using multivariate tagger

Probe compressed region where  A(m/(g§) — m(%5)) ~ 0

ATLAS (&N
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PRD 99 (2018) 012009

BDT trained using track and shower shape information

Single low p 7 tau or with multi-bin Pt over di-tau transverse mass
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2016-30/

SUSY WITH TAUS

Search for gluinos with decays involving hadronically decaying taus
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2016-30/

GLUINOS WITH b-JETS arkas (O

(nobs - Nprea) | Oy

ATLAS-CONF-2018-041

Targeting strong production with decays to multiple
b-jets Require high pr
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-041/

GLUINOS WITH b-JETS ATkas (O
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Interpret limits in terms of the branching ratios of gluinos into 3rd
generation squarks

I Almost always set BR to 100% for simpliPed models
| Show how the gluino mass limit varies according to this assumption

| Assume BR(g! t#9)+ BR(g! b#Y)+ BR(g! t87Y) = 100%

| Results provided for LSP masses of 1 GeV and 600 GeV
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