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OUTLINE

|. Introduction: SUSY electroweak (EW)
sector

Il. ATLAS and CMS results on 7, 77

searches

m EPS-HEP 2021 plus CMS-SUS-21-002
(1, 9 via WH.WZ, WW in hadronic
channels)

= See parallel talks for technical details such
as data-driven background estimates.

= Slepton searches are not covered.

lll. Summary

https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS#Run 2 Summary plots 13 TeV

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2021-019/
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Plenary and Parallel Talks

Plenary Talk: ”SUSY squark/gluino searches at ATLAS and CMS” by Luigi Longo (ATLAS)

Searches for strong production of supersymmetric particles with
the ATLAS detector, Kazuki TODOME (Bologna)

Searches for direct pair production of third generation squarks
with the ATLAS detector, Carlos MORENO MARTINEZ
(Barcelona)

Searches for charginos and neutralinos with the ATLAS detector,
Sara ALDERWEIRELDT (Edinburgh)

Searches for sleptons with the ATLAS detector, Lorenzo
ROSSINI (DESY)

ATLAS searches for supersymmetry with long-lived particles,
Emily Anne THOMPSON (DESY)

Exploring the frontier of R-parity-violating supersymmetry with
the ATLAS detector, Lorenzo FELIGIONI (Marseille CPPM)

Search for charginos and neutralinos in final states with two
boosted hadronically decaying bosons and missing transverse
momentum with the ATLAS experiment, Yuta OKAZAKI (Kyoto)

Search for R-parity violating supersymmetry in a final state
containing leptons and many jets with the ATLAS experiment,
Martin ERRENST (Wuppertal)

Search for long-lived charginos based on a disappearing-track
signature with the ATLAS experiment, Paul GESSINGER-
BEFURT (CERN)

JerukiKamon e

Electroweak SUSY in leptonic final states with the CMS detector,
Kaitlin Salyer (Boston Univ.)

Search for supersymmetry in compressed scenario's with the
CMS detector, Denis Rathjens (Texas A&M Univ.)

Searches for supersymmetry in tau final states with the CMS
detector, Saikat Karmakar (Tata Institute of Fundamental
Research-B)

Searches for supersymmetry in hadronic final states with the
CMS detector, Koushik Mandal (Eotvos Lorand University)

Searches for third generation squarks with the CMS detector,
Caleb James Smith (The Univ. of Kansas) .

Searches for R-parity violating SUSY with the CMS detector,
Christopher Madrid (Fermi National Accelerator Lab.)




“SUSY EW Sector” Menu
¥1€ (BW,HyH,); ¥1 € WHHY) ; 71 € (W™, Hy)

w -0 " H X3 o+ W =0 o+ H X3

)Zheavy Xli — X2 X s X3 —— X3 X2 — —_— -0
- HR: £ 5 X2
ATLAS-CONF-2021-022
Fig. 2 : o
Rlight e B4 g BN 0 e R
H ! 1774
(a) (W, B) (b) (1, B) (c) (W, H) (d) (H,W)

Q 7%, 77 decaying into leptons, H, W, and Z.

O Lightest SUSY Particle (LSP)
= Lightest neutralino (): Bino-like, Wino-like, Higgsino-like, Bino-Higgsino-like

[Example] Higgsino LSP = chargino and neutralinos below 200 GeV, with mass

splittings of order 10 GeV. »
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LHC SUSY Exploration Map
pp - XX - -+ > ZZ + SM particles

Triggers: Analysis

1) energetic jets (+ p7¥ss)  «"1) Blind analysis

2) leptons 2) Particle-flow

3) photons " 3) Neural-Net,

4) timing Machine Learning

6) VBF dijet

.0

5) ISR jet(s) f

Compressed
Mass
Scenario

=)

Lo objects
WP O Boosted objects
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 Analysis Flow

1) Advanced particle ID (e.g., particle flow ID, SRs: characterize
boosted objects) production and decays
. . {
2) Full detector simulation / F
. . . % o '
3) Signal Regions (SRs) and Control Regions (CRS) ’ R e
4) Blind analysis: data in CRs must be fully , ST PRER
. . X1 ‘\ /
understood before analysis of the data in SRs. |
5) Observed and expected yields (with uncertainties) ;
in SRs: e.g., 64 SRs for 7. 79 with 2¢,3¢, 21 ) . ,r’ﬂ
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Analysis Flow

1) Advanced particle ID (e.g., particle flow ID,
boosted objects)

2) Full detector simulation

3) Signal Regions (SRs) and Control Regions (CRS)

4) Blind analysis: data in CRs must be fully
understood before analysis of the data in SRs. 2

5) Observed and expected yields (with uncertainties) @ 10°
in SRs: e.g., 60 SRs for 7. 72 with 2¢,3¢, 21

6) Maximize sensitivity (e.g., NN)
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O Wino-Chargino and Bino-LSP: Up to 1300 GeV (1000 GeV) for light 2 (¥) case

O Weaker limits for Heavy slepton; being Higgsinos; small mass difference
(compressed mass spectra)
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¥T. 70 (via 7) in ISR jet + 17
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)"(’1—r . ¥o (Higgsino) = compressed mass
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X1 X2 W', Z7) = compressed mass
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Mass-degenerate higgsino pairs of charginos or
""""""" G neutralinos, decaying to a Higgs boson and a
. gravitino.
.......... G
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Run3 and Beyond (>3000 fb1)

O HL-LHC projection studies for SUSY

searches

= Additional luminosity will
significantly improve the reaches
e.g. compressed mass scenario

with soft leptons

O Phase-2 upgrades of the ATLAS and
CMS detectors to remain competitive
In its searches for new physics.

» Provide additional handles, e.g.
calorimeter timing capabilities for
constraining long lived particles

TerukiK _ argino! ;

ATL-PHYS-PUB-2018-031

CMS-PAS-FTR-18-001

%)) [GeV]

0
2

Am(y

&0 - mig [GeV]

Higgsino

T, %1, ¥, %, %, production, tanfs = 5, i > 0

Pure Higgsin

S0 L L B L BN L ) L L B B

L Ys=14 TeV, 3000 fb™!
All limits at 95% CL

Soft Lepton analysis

—_
(=]

A
l U
1
\
\
\
i
1
\

— — - Expected li

5c discove

- ATLAS Slmulatlon Prellmlnary -

mit (£16)
Ty
un 2 Limit

1_ LEP excluded —
C e b by e b s by s

|||||| -

(arXivi1712.0811)

TR B
100 150 200 250 300 350

400 450

m(x,) [GeV]

CMS Phase-2 Simulation Preliminary 3ab’ (14 TeV)
— — — — — 1

PP — Xl + PP —> 1S, X — ZX5, X — W] ro)
=%
4| - - - Expected 95% CL limit z
— Expected 5 ¢ discovery =)
40 - 3]
E o)
C w
350 - 7]
E 0
= S
E 3]
30— — ; €
E 1 100 ©
25 = IS
: 3
20 — Q
E a
L >
B - 1
15 E S
B " 32
10 j ON —] [To]
| ‘ 1 J’\‘I ‘ I | ‘ I ‘ \\\\\ m

\
-
o

b

100 150 200 250 300 350 400

450

My, = My, [GeV]

4

o




e e —————————————————

TI%T — £5tl — Evli0R0

PP — W%
PP — X9XF =+ Fubl = Tper0y0
pp — 8%y = ForF = rerridi?
PP — 3% - WHRI

PP — W% = WER
(W+/2°)33

PP — X9 NG A

PP = REL T 2 W
T () = e

pp —+

PP — g-L_fREL/R' i 59

"The quantities AM and x represent the absclute

CMS (preliminary)

Summary

0 LHC Run-2 (140 fb~1): Stringent limits of O(1 TeV) in very
diverse search scenarios including compressed mass, LL and
HSCP.
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Remarks

L More results are in the pipeline and will become public
throughout the remainder of the year.

Qs &LMatthe LHC: 140 fb~1, 13
TeV (Run-2) = 300 fb~! (Run-3) =
3000 fb~! = higher pileup, more
radiation damage & higher occupancy.

= ATLAS and CMS detectors - Capable of
meeting the demands of the challenging
environment

= New ideas & techniques are helping to
open new avenues for constraining SUSY
parameter space.




