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Supersymmetry

SUSY partners regulate Higgs
mass radiative corrections

SM: R-parity = (-1)3B-L+2s = 1 SUSY: R =-1

SUSY = symmetry associating new boson (fermion) to each SM fermion (boson).
R-parity conserved: SUSY particles pair-produced, LSP stable and DM candidate.
Small amount of R-parity violation: evade bounds on RPC, spectacular signatures!
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Standard Model Production Cross Section Measurements Status: February 2022
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Gluinos and squarks have largest cross sections, hope they show up at LHC.

Naturalness arguments also favour light stop, gluino and Higgsino.


https://link.springer.com/article/10.1007%2FJHEP12%282016%29133

’ In this talk

The latest ATLAS searches for squarks and gluinos will be presented.

Simplified models: sparticles not involved in production/decay are kinematically decoupled.

Scenario with R-parity conserved (large MET):
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All analyses based on full Run-2 dataset: 139 fb-1.

Please check the ATLAS SUSY webpage for results
not covered in this talk.



https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults
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5 y + jets + MET

Simplified model of General Gauge Mediation q q
with ~massless gravitino LSP (G).

Parameters: My ~|u |~ myo, and mg; .
)’?(1’ NLSP with large bino/higgsino component.

3 search regions probing Am(g, )“((1’):

e large Am: large hadronic activity, low MET
* low Am: large MET, high-p; ¥
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Significance

Fake-y from ABCD method.



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-028/
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Yy +jets + MET

3 production, X° = (1/2)G, v + jets + E™* final state
ggp 1 T
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SUSY models with peak or

2¢ + jets + MET

kinematic endpoint in m,,.

Shape fit of m,, .

tt, WW, Z(t1):

ee bkg=eu data+ (u — e)

pp bkg = ey data + (e — u)

—
- ATLAS

- Vs=13TeV, 139 5’
| SRC-STR ee+uu

Events / 20 GeV

10

LA o e e
¢ Data

44444 Standard Model
Wz/zz
Other
P Ziy*+jets
I Flavour symmetric
------ Gluino-2" (800,700)

Am(Z7Y, #9) < m;

4

. I
VSIS I8 SIS IS W

) T ‘ ‘ ‘

R

s 1 44

R o 00000
50 100 150 200 250 300

Events / 20 GeV

Data/Bkg

102

10

—

o
cui.wumn

~0
X ~
s%q,«g:? X5
70

/

Am(73, #1) <mg

[ref]

»Mypyp

my /‘

mmax()zg; ‘Pl )Zi))

ATLAS
Vs =13 TeV, 139 ft5'
SRMed-STR ee+uu

TIIII|

‘ :
¢ Data
44444 Standard Model
Wz/zz
Other
I Z/y*+jets
I Flavour symmetric
------ Squark-2"’ (1200,700)

Am(7Y, #9) > m;

%%*%?ﬁ?/é
200 400 600
m, [GeV]


https://arxiv.org/abs/2204.13072
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.112005
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For BR~0.5, most signal events have 17

in final state -> 17 SR most sensitive.
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https://link.springer.com/article/10.1140/epjc/s10052-021-09761-x
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Bino LSP gives more top quarks in final state, thus stronger limits.

Bonus: this analysis is sensitive to the 4-top SM production!

Cross section (wrt to SM) .7 = 2.0 competitive with dedicated meas.
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Summary

Latest searches for g and g at ATLAS were presented:
* y+jets+ MET
e 20 +jets + MET Don’t miss:

s T+ b-thS: MET EW SUSY (Eric Ballabene)
o 1¢/4*4* +jets long-lived signatures (Mason Proffitt)

X Weak-scale SUSY is still hiding.

‘é Limits on my, my, myo largely improved:
4 large dataset, better object reconstruction and analysis techniques.

More results coming soon.
Reprocessed Run2 dataset now available!

Run3 just began!

Thanks for listening!
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N g and @ results @ ATLAS

Vs=13 TeV, 36.1 - 139 fb' March 2022
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2¢ + jets + MET
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