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Introduction Strategy RPV RPC: Squarks & LQ RPC: Gluinos RPC: EWK Conclusions

Supersymmetry (SUSY)

New symmetry between
bosons and fermions

Introduction of superpartners,
differing by 1/2 in spin
Possible natural solution for
several phenomena and
Standard Model (SM)
shortcomings:
I hierarchy problem
I dark matter
I gauge coupling unification
I g − 2
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Rich phenomenology available at LHC, now at
√

s = 13.6 TeV
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Search strategy

Prompt: cτ < O(1) mm (This talk)
Displaced: cτ > O(1) mm (Elena’s talk)

Target models
R-parity conserving (RPC) scenarios
with large Emiss

T :
I Strong processes
I Squarks and LeptoQuarks
I Electroweak

R-parity violating (RPV) scenarios with
large lepton/jet multiplicities

Background estimation
MC normalized to data in dedicated CR
(irreducible backgrounds)

Data-driven estimate (reducible
backgrounds)

Unscaled raw MC (rare backgrounds)

SUSY Particle cross sections
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For σ ∼ 10−4 pb, estimated O(10) events at
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RPV multi-jet search Eur. Phys. J. C 81 (2021) 1023

(1L/SS 2L) + (0/≥ 3) b-jets

λ
′′
323(tbs/bbs) 6= 0

NN to achive first LHC sensitivity to
ewkinos decaying promptly to hadrons

Results exclude gluinos, stops,
higgsinos up to masses of 2380, 1360
and 320 GeV, respectively
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Bilinear RPV models ATLAS-CONF-2022-057
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LeptoQuarks Phys. Rev. D 104 (2021) 112005

Dedicated analysis for final states with τ -leptons and scalar LQ
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Gluino production arXiv:2211.08028
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Gluino production arXiv:2211.08028
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Gluino production with photons arXiv:2206.06012

Gravitino as LSP, NLSP χ̃0
1

High jet multiplicities ↔ High Emiss
T

High-pT leading photon: pγT > 145 GeV

g̃ masses excluded up to ∼ 2.1 TeV, for
most of NLSP masses

ATLAS First Run2 limits in the
χ̃→ (γ/h)G̃ channel
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Higgsinos pair production ATLAS-CONF-2023-009

B(χ̃0
1 → hG̃) + B(χ̃0

1 → ZG̃) = 100%

3 SRs identified by Emiss
T and mbb cuts

requirement SR1h SR1Z SR2
|mγγ − 125GeV | < 5GeV

Emiss
T ≤ 100GeV > 100GeV

mbb ∈ (100, 140)GeV ∈ (60, 100)GeV ∈ (35, 145)GeV
pγγT ≥ 90GeV -
pγγT /mγγ ≥ 0.4 ≥ 0.2

mγγ around nominal Higgs mass
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Higgsinos pair production SUSY Public Results
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Filling the gap at high B(χ̃0
1 → hG̃) fractions, not covered by previous analyses
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EWK: lepton channels Eur. Phys. J. C 81 (2021) 1118

Combine results from 3L on-shell, 3L off-shell, soft 2L

χ̃±
1

χ̃0
2

W (∗)

Z(∗)p

p

χ̃0
1

`

ν

χ̃0
1

`

`

χ̃±
1

χ̃0
2

W

hp

p

χ̃0
1

`

ν

χ̃0
1

`
`
X

100 200 300 400 500 600 700 800
) [GeV]

 2

 0χ∼ , 
 1

± χ∼m(

0

100

200

300

400

500

600

) 
[G

eV
]

 1 0 χ ~
m

( ) 
1

 0
χ∼(m

) =
 

2
 0
χ∼(

m Zm
) +

 

1
 0
χ∼(m

) =
 

2
 0
χ∼(

m

) 
1

 0
χ∼(m

) =
 

2
 0
χ∼(

m Zm
) +

 

1
 0
χ∼(m

) =
 

2
 0
χ∼(

m

) 
1

 0
χ∼(m

) =
 

2
 0
χ∼(

m Zm
) +

 

1
 0
χ∼(m

) =
 

2
 0
χ∼(

m

) 
1

 0
χ∼(m

) =
 

2
 0
χ∼(

m Zm
) +

 

1
 0
χ∼(m

) =
 

2
 0
χ∼(

m

 ATLAS
-1=13 TeV, 139 fbs

All limits at 95% CL

)expσ 1±Expected Limit (
)theoryσ 1±Observed Limit (

Obs. Limit on-shell
Obs. Limit off-shell
Obs. Limit compressed
ATLAS 8 TeV excluded

)
 2

 0χ∼)=m(
 1

± χ∼ wino/bino(+) m(
 1

 0χ∼
 1

 0χ∼WZ →
 1

± χ∼
 2

 0χ∼

100 120 140 160 180 200 220 240 260 280 300
) [GeV]

 2

 0χ∼m(

0

10

20

30

40

50

60

) 
[G

eV
]

 1 0 χ ~ ,
 20 χ ~ (

m∆

 ATLAS
-1=13 TeV, 139 fbs

All limits at 95% CL
)expσ 1±Expected Limit (

)theoryσ 1±Observed Limit (
Obs. Limit off-shell
Obs. Limit compressed
LEP excluded

))/2
 1

 0χ∼) + m(
 2

 0χ∼)=(m(
 1

± χ∼ higgsino m(
 1

 0χ∼
 1

 0χ∼WZ →
 1

± χ∼
 2

 0χ∼

100 150 200 250 300 350 400 450 500
) [GeV]

 2

 0χ∼ , 
 1

± χ∼m(

0

50

100

150

200

250

) 
[G

eV
]

 1 0 χ ~ ,
 20 χ ~ (

m∆

 overabundant2hΩ

 underabundant2hΩ

Zm) = 
 1

 0
χ∼,

 2

 0
χ∼(m∆

) =
 0

1
 0

χ∼(
m

Zm) = 
 1

 0
χ∼,

 2

 0
χ∼(m∆

) =
 0

1
 0

χ∼(
m

Zm) = 
 1

 0
χ∼,

 2

 0
χ∼(m∆

) =
 0

1
 0

χ∼(
m

Zm) = 
 1

 0
χ∼,

 2

 0
χ∼(m∆

) =
 0

1
 0

χ∼(
m

 ATLAS
-1=13 TeV, 139 fbs

All limits at 95% CL
)expσ 1±Expected Limit (

)theoryσ 1±Observed Limit (
Obs. Limit on-shell
Obs. Limit off-shell
Obs. Limit compressed

ATLAS 8 TeV excluded

)
 2

 0χ∼)=m(
 1

± χ∼ wino/bino(+) m(
 1

 0χ∼
 1

 0χ∼WZ →
 1

± χ∼
 2

 0χ∼

100 150 200 250 300 350 400 450 500
) [GeV]

 2

 0χ∼ , 
 1

± χ∼m(

0

20

40

60

80

100

120

) 
[G

eV
]

 1 0 χ ~ ,
 20 χ ~ (

m∆

Zm) = 
 1

 0
χ∼,

 2

 0
χ∼(m∆

) = 0
1

 0χ∼(m

Zm) = 
 1

 0
χ∼,

 2

 0
χ∼(m∆

) = 0
1

 0χ∼(m

Zm) = 
 1

 0
χ∼,

 2

 0
χ∼(m∆

) = 0
1

 0χ∼(m

 ATLAS
-1=13 TeV, 139 fbs

All limits at 95% CL
)expσ 1±Expected Limit (

)theoryσ 1±Observed Limit (
Obs. Limit off-shell
Obs. Limit compressed

)
 2

 0χ∼)=m(
 1

± χ∼ wino/bino(-) m(
 1

 0χ∼
 1

 0χ∼WZ →
 1

± χ∼
 2

 0χ∼

F. G. Gravili Searches for supersymmetric particles with prompt decays with the ATLAS detector 11 / 14

https://doi.org/10.1140/epjc/s10052-021-09749-7


Introduction Strategy RPV RPC: Squarks & LQ RPC: Gluinos RPC: EWK Conclusions

EWK: mixed channels ATLAS-CONF-2022-059
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Combination will benefit from considering
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Direct µ̃ pair production

Colored bands consistent with g − 2
under different assumptions of SUSY
parameters

Hard to tackle µ̃-corridor : interesting
area for new searches and improvements
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Conclusions

ATLAS SUSY searches in a wide variety of final states

Enhanced sensitivity by combining channel, in some cases → Expect
more to come with Run2 analysis wrap ups and final combinations

Unfortunately, no evidence of SUSY so far

TeV-scale limits set in a wide variety of models, corresponding to fine
tune probing as small as O(1)%

Run3 analyses already started: stay tuned for new exciting results!
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