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SUSYCrossSection:s
1ot PP, VS =13 TeV, NLO+NLL - NNLOgpproc+NNLL
m SUSY: Additional symmetry on top of the SM — GG — % (higgsino)
\ aa —— Xi Xi (wino)
— SUSY particles expected to have a mass above 1 TeV 102 Higgs boson XS — ag" Xi X3 (wino)
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m LHC is the only place for direct searches for
new heavy particles
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m ATLAS has a very rich program in SUSY 102
searches
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— Generally based on final states with jets, E?'ss and high

pT objects.
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Probing the > 1 TeV regime
Today we will focus on the latest results:
Photon + jets + EMs: ATLAS-CONF-2021-028

H Fully Hadronic: ATLAS-CONF-2021-022

Latest results long-lived partices: see Melisa's talk!
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https://cds.cern.ch/record/2777233
https://cds.cern.ch/record/2772663

Final State: Photon + Jets + EMss

ATLAS-CONF-2021-028

Experimental signature: one high pr photon, many jets and E?iss

Model interpretation :

m Based on General Gauge Mediation (GGM) models

— Allow decoupled mass scales for strongly interacting SUSY particles:
NLSP %o has large H or B components:

- X = (v/2)6
- X = (v/h)G

m LSP is the ultra light G.

m R-parity is conserved.
Signal Regions: Target different mass splitting

m SRL: g > 0
m SRH: g ~ 9

m SRM: & > §9 7/h model
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Final State: Photon + Jets + EIniss

Lo ATLAS-CONF-2021-028
Background estimation:

m W+, ttvy, y+jets: normalised to data in dedicated CRs.
n W~~,Zv, Z~~, vv: taken from MC.

m -y fakes: data-driven techniques used independently for jets and electrons faking

photons
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Final State: Photon + Jets + EIniss

ATLAS-CONF-2021-028
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No significant excess above the SM background is observed
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Final State:

Ph

n + Jets + EMss

ATLAS-CONF-2021-028

Signal Region  Ngps Nexp (EU’)ob\ [fb] (ed’)é’:p [fb] Szf;\ S;’S po(Z)

SRL 2 267075 0.030 0.034*0-019 412 4726 0.50 (0.00)
SRM 0  255+0.64 0.018 0. 032*0 18 2.56 4. 4*1 ] 0.50 (0.00)
SRH 5 255+044 0.054 0. ()34‘:O o 743 4T ? 0.09 (1.36)

Model independent limits
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Final State: Fully Hadronic

ATLAS-CONF-2021-022

Experimental signature: 2 boosted hadronically-decaying heavy SM
bosons (W, Z, or h)+ Eiriss

q
q

Xheavy

Xlight Xlight

Xlight Xlight

Final state: 4Q Final state: 2B2Q

Model interpretation based on 3 scenarios:

A baseline MSSM with B/H /W LSP* — (neavy: Siight) : (W, B), (W, A), (A, B), (H, W)
*Typical electroweakino searches at the LHC target only (W, B).

GGM/Naturalness-driven G LSP model — (Xheavys Kiight) : (H G)

Naturalness-driven & LSP model — (Sheavy» Kiight) : (Hs )
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Final State: Fully Hadronic

ATLAS-CONF-2021-022
Large-R jets (J) are used to capture two collimated energetic jets from each SM
boson decay

“Boson tagging” is used to identify the decays of W, Z, and h:
m W,Z — qq: Use my, energy correlation function Dy and ng.

m Z,h— bb: Use mypp).
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Signal Regions: Two categories: 4Q and 2B2Q

— Every category splits to target the different final states of the signal processes.
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Final State: Fully Hadronic

Lo ATLAS-CONF-2021-022
Background estimation:

m Irreducible: VVV, ttX — taken from MC.

m Reducible: Mainly from Z(vv)+jets, W (¢v)+jets — Normalised in a CR with
no lepton (OL)

— Validation done in regions with one lepton (1L) or one photon (1Y)
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Final State: Fully Hadronic

ATLAS-CONF-2021-022
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No significance excess above SM background is observed
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Exclusion limits: (W, B), (H, B), (W, H),(H, W)

ATLAS-CONF-2021-022
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(W, B)-SIM model: C1C1-WW (W, B)-SIM model: CIN2-WZ (W, B)-SIM model: CIN2-Wh
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Exclusion limits: (H, G),(H, 3

Bk - 2G) [%]
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ATLAS-CONF-2021-022
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Searches for ; and by

ATL-PHYS-PUB-2021-019

March 2021
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Searches for g and §

ATL-PHYS-PUB-2021-019
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RPV searches

ATL-PHYS-PUB-2021-019

3000 . . . March'2021
> A", G- qqxl, 2 - qqq, RPV Multijet, SUSY-2016-22
8 2800T ) gottx, 18- ths, RPV 1L+Jets, CONF-2021-007 ATLAS Preliminary
: 2600 A", G~ ttx3, %3 - uds, SS/3L, arXiv:1706.03731 V§=13TeV, 36 —139 fb~! 1
g: 2400} M, G- qqx3. 13 - 1qq, RPV 1L+Jets, CONF-2021-007 All limits at 95% CL ]
TE’ 2200k A, G-qaxd, X2 - lqq, SS/3L, arXiv:1706.03731 1
= Observed Limit
2000 ==+ Expected Limit 4
1800 4
1600 G= E
1400 p 4
1200 - = .
1000 E
800 4
600 - E
400 4
200 F E
1= " T s s s
1400 1600 1800 2000 2200 2400

m(g) [GeV]

iela Paredes On behalf of ATLAS Collaborati SUSY searches in ATLAS 16/ 19




Searches for [i

ATL-PHYS-PUB-2021-019

a5U5¥+10=(2.50.6) x 10

pp - fi g A7 ps [ - XS, bino LSP June 2021
< 600 : ‘ ‘ ‘ , ,
[ - ATLAS Preliminary ~A'lmisatect
O, L 8-13TeV,20.3-139fp" ™= Osened
— 500 j arXiv:1403.5294, Run 1 2¢
l°>‘; C arXiv:1911.12606, Run 2 soft 2¢
~ - arXiv:1908.08215, Run 2 2£0J
[~ W= LEP fig excluded
& 400 - >

tanB,  p. )
(60, 0.5 TeV, 0.5 TeV)
I == (0. 30Tev, 1.0Tev)
300 |—== 0. 10TeV, 1.0Tev)
- &= (5 30TeV, 1.0Tev)
= (5 1.0TeV, 10TeV)

Parameters compatible with
the muon g-2 anomaly

300 400 500 600 700 800
m(fiL,g) [GeV]

aniela Paredes On behalf of ATLAS Collaboration SUSY searches in ATLAS 17/ 19



ATLAS SUSY Searches

ATLAS SUSY Searches* -
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ATLAS SUSY searches cover a wide range of scenarios.
m No excess above SM background has been observed.

m Exclusion limits have been set for model dependent and model
independent scenarios.

A good portion of parameter space is still unexplored!

Waiting for more data from the LHC Run 3!
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BACKUP
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