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Latest published results (RPC searches)

@ SS/3L [2307.01094] / SUSY-2020-27
o multi-b [2211.08028] / SUSY-2018-30
o tF+EX™ combination [2211.05426] / SUSY-2019-12

e + for invisible Higgs decays [2301.10731] / HIGG-2021-05
o see talks by D. Bogavac and A. Khanov

@ for RPV SUSY searches, talk by E. Thomson

@ at this point in time, no preliminary results to mention: everything has been
released to arXiv + HEPData.
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https://arxiv.org/abs/2307.01094
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2020-27
https://arxiv.org/abs/2211.08028
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2018-30
https://arxiv.org/abs/2211.05426
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2019-12
https://arxiv.org/abs/2301.10731
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2021-05
https://indico.cern.ch/event/1214022/contributions/5459156
https://indico.cern.ch/event/1214022/contributions/5458495
https://indico.cern.ch/event/1214022/contributions/5458510
https://www.hepdata.net
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On the side of the experiment
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ATLAS is recording data since 2022 with a new muon subdetector (ATLAS-TDR-020,
MDET-2023-04), a higher-granularity level-1 calorimeter trigger (ATLAS-TDR-023,
plots), and a multithreaded upgrade of its reconstruction software
(ATL-SOFT-PUB-2021-002).

in this presentation, only results with Run 2 data (2015 — 2018) are shown
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https://cds.cern.ch/record/1552862
https://atlas.web.cern.ch/Atlas/GROUPS/MUON/PLOTS/MDET-2023-04
https://cds.cern.ch/record/1602235
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/L1CaloTriggerPublicResults#ATLAS_Level_1_calorimeter_trigge
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-SOFT-PUB-2021-002
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Stop searches

March 2021
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Stop searches: variously sophisticated. . .

monojet [2102.10874

fit binned ET**distribution
a high-prrecoiling ISR jet

0¢, 1¢ [2004.14060,
2012.03799)

low-pT objects:

- track-jet b-tag — 5 GeV
- muon — 4 GeV

- electron — 4.5 GeV

- soft b-tag (sec. vertex)
ISR event topology

2¢ [2102.01444

super-razor [1310.4827] vars.

ET"™* significance

|

1¢ [2012.03799]

NN using lepton 4-mom. +
object multiplicities +
mxy and AR(X,Y) +
RNN with jets 4-mom.
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[ tt spin correlations |

+ always sophisticated lepton / jet / EX*/ reconstruction!

1¢ [2012.03799
reconstruction of tops:
- mass of reclustered jets
- topness [1212.4495]
- EMss | t7 system
m1, [1407.0583]

0¢ [2004.14060]

reclustered jet mass

ET'™* significance

mT> [hep-ph/9906349]
b,min

my
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https://arxiv.org/abs/2102.10874
https://arxiv.org/abs/2004.14060
https://arxiv.org/abs/2012.03799
https://arxiv.org/abs/2102.01444
https://arxiv.org/abs/1310.4827
https://arxiv.org/abs/2012.03799
https://arxiv.org/abs/1903.07570
https://arxiv.org/abs/2012.03799
https://arxiv.org/abs/1212.4495
https://arxiv.org/abs/1407.0583
https://arxiv.org/pdf/2004.14060.pdf
https://arxiv.org/abs/hep-ph/9906349
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Stop searches: other decay channels

1708.09266] (36 b~ 1), for m_+ ~ m<o — similar to 1;1 — b)Z?
S X1 X1

limits set for combined E/E production and mixed decays

[1805.01649] (36 fb~!)
1-2 charm-tagged jets
reaches up to 0.85 TeV

[2006.05880]

resonant Z — ¢/, or 4b-
jets

reaches up to 1.2 TeV

P

[2108.07665]
1-27 and b-jets
reaches up to 1.4 TeV

[1909.08457]
0E0E0* and 16
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https://arxiv.org/abs/1708.09266
https://arxiv.org/abs/1805.01649
https://arxiv.org/abs/2108.07665
https://arxiv.org/abs/2006.05880
https://arxiv.org/abs/1909.08457
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Sbottom searches
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Sbottom searches (2)

[1909.08457]
same-sign leptons
> 6 jets with pr > 40 GeV, > 1 b-tagged
ET > 0.25meg

single bin for signal-strength hypo. testing
expected limit is higher, 850 GeV
acceptance ~ 1% (limited by 13% to ¢*¢%)
total background (mostly t£X): 6.5+ 1.5

[2101.12527]

2 to 4 jets, the two hardest b-tagged
Jet pp: > 150, > 50, —, < 50 GeV
Ap(jet, ER™) > 0.4

ET'™ > min(250 GeV, 0.25me)

mpp > 200 GeV

no lepton

2D binned fit in meg X mcT space
total SR acceptance =~ 24%

total background (mostly Z+jets)
the most sensitive bin

:6+1.4in
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https://arxiv.org/abs/1909.08457
https://arxiv.org/abs/2101.12527
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Gluino searches

Vs=13TeV, 36.1 - 139 fb‘1 March 2023
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Gluinos and 3rd (s)quark generation: multi-b search

[2211.08028]

@ neural network w/ low-level inputs: 4-momentum of jets, large-R jets, leptons, EM's®

@ multiclass {BSM, tt, Z} discriminant, depends on (mz, m o Gtt or Gbb)

@ CRs/VRs built with the NN scores + classical variables (megr, M3-...)
a e e
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https://arxiv.org/abs/2211.08028

multi-b search (2)
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@ Complemented by cut-and-count

analysis used (notably) to look at
mixed decays to ttx) / bb¥] / tbx!:
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Squark searches

Vs=8-13 TeV, 20.3 - 139 fb™ March 2023
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Same-sign leptons and jets
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@ reanalysis of the 139 fb—1 dataset (first pass was [1909.08457])
@ reincluding squark interpretations, with dedicated SRs

@ set of SRs with ‘simple’ variables (object mult., rational functions of objects pr, etc), but
more closely tailored to target scenarios — substantial sensitivity gains:
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still getting away with theory prediction for tt + X...but not for long! see talk by X. Chen
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https://arxiv.org/abs/2307.01094
https://arxiv.org/abs/1909.08457
https://indico.cern.ch/event/1214022/contributions/5459341

Conclusion

ATLAS SupersymmetryPublicResults

@ Comprehensive set of results with the Run 2 dataset
o lots of interesting and novel developments, but exciting observations lacking
@ While Run 3 data is being recorded and understood, reanalysis of the Run 2 data:

e additional target scenarios, extra interpretations
e improved analysis techniques
e more to come!
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults
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Summary of mass reach

ATLAS SUSY Searches* -

95% CL Lower Limits
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Ideas behind some of the discriminant variables

@ stransverse mass [hep-ph/9906349]: for pair-production of particle Y each decaying
to observable particle(s) P and one invisible particle v,

m%/ > m-2|—2 = minﬁTv1+DTv2:Er’I|‘1Tss max(m%(ﬁT,l, ﬁT,l), m?r(ﬁ'r,Q, Isz))

@ mT, [1407.0583]: one particular jet (e.g. highest-prand not b-tagged) is assumed
to be a hadronically-decaying 7 lepton

@ razor variables [1006.2727]: approximate centre-of-mass frame by infering
longitudinal boost only from visible particles

@ super-razor [1310.4827]: account for third player (e.g. initial state radiation)
@ Risg: for events with hard initial state radiation in scenarios with small mass gaps,

Risr = (Eﬁ“niss/P(TISRjet)) ~ (mg?/m‘ £)

@ topness [1212.4495]: reconstruction of dileptonic tt topologies with one lepton not
detected, minimizing the invariant mass of the tt system to determine the
momenta of neutrinos
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https://arxiv.org/abs/hep-ph/9906349
https://arxiv.org/abs/1407.0583
https://arxiv.org/abs/1006.2727
https://arxiv.org/abs/1310.4827
https://arxiv.org/abs/1212.4495

multi-b search: NN (top) vs CC (bottom
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