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Motivation for electroweak supersymmetry
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• Limits on strong SUSY production reaching beyond the TeV scale,
while constraints on electroweak SUSY production are weaker
■ natural SUSY under pressure given broad exclusion

→ Electroweak sector important in continuing searches at LHC

• Using the full Run 2 dataset:
■ keep pushing the limits, but also make sure to cover gaps in challenging regions
■ consider wide range of interpretations: production mode, LSP, mass hierarchy, …
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ATLAS searches for electroweak supersymmetry
ATL-PHYS-PUB-2020-020 

• Considering various production modes, intermediate states, and final states
• Simplified model interpretations and model independent results

Electroweakino pair production
intermediate boson decays slepton decays

Direct slepton production

≥4ℓ  NEW , 3ℓ  RECENT ,
soft 2ℓ , 2ℓ0𝑗 , Wh 𝛾𝛾 and 1ℓ𝑏𝑏̄ 

2ℓ0𝑗  soft 2ℓ , 2ℓ0𝑗 , scalar taus 
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≥4ℓℓℓ NEW
ATLAS-CONF-2020-040 

search considering final states with ≥4 leptons (≤2 hadronic 𝜏ℎ)
• RPC & RPV interpretations

• high lepton multiplicity, Emiss
T & meff provide

good handles for background rejection
■ irreducible background: ZZ and t ̄tZ
■ reducible background: fake leptons

w/ dedicated fake measurement region per region

• signal regions separated by
■ presence/absence of Z bosons (2Z/0Z)
■ 𝜏ℎ & b-jet multiplicity
■ Emiss

T or meff

GGM
• light mass degenerate higgsino triplet
• nearly massless gravitino LSP
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• considering 𝜏 multiplicity extremes of LLĒ coupling: 𝜆12𝑘 and 𝜆𝑖33
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≥4ℓℓℓ NEW – GGM targetting regions
ATLAS-CONF-2020-040 

ATL-PHYS-PUB-2020-020 

• 4L0T regions: 2Z boson selection, Emiss
T thresholds, and b-veto

• follow-up on excess from PhysRevD.98.032009  regions without b-veto

• dominant backgrounds: ZZ, t ̄tZ and VVV, as well as (two) fake leptons

• due to relatively high 𝑍 → ℓℓ branching ratio, better sensitivity
to ℬ(𝜒̃0

1 → 𝑍 + ̃𝐺) than to ℬ(𝜒̃0
1 → ℎ + ̃𝐺)
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≥4ℓℓℓ NEW – RPV targetting regions
ATLAS-CONF-2020-040 
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• 4L0T ( 𝜆12𝑘 (k=1,2)) and 3L1T/2L2T ( 𝜆𝑖33 (i=1,2)) regions

• selection using Z-veto and separating by b-multiplicity
■ general SRs & VRs with moderate meff threshold
■ specific 𝜆𝑖𝑗𝑘 targetting SRs at very high meff

• dominant backgrounds: ZZ and t ̄tZ, as well as fake leptons

• considering ℬ(𝜒̃0
1 → ℓℓ𝜈) = 100%

• showing wino NSLP scenario
• slepton or gluino scenarios in backup:

excluding masses up to 1.23 TeV (slepton) and 2.58 TeV (gluino)
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RPV chargino → 3ℓ3ℓ3ℓ RECENT
ATLAS-CONF-2020-009 
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resonance search in trilepton invariant mass m𝑍ℓ (one leg)

• 𝜒̃±
1 𝜒̃∓

1 and 𝜒̃±
1 𝜒̃0

1 pair production and 𝜒̃1 → Z/h/W + ℓ/𝜈 decays
• event assignment into SR3ℓ, SR4ℓ & SRFR
• making use of mass asymmetry in two leg region: masym

𝑍ℓ = |m𝑍ℓ−m𝜒̃,2 |
m𝑍ℓ−m𝜒̃,2

• S/B discrimination in transverse mass mT and Emiss
T variables

• dedicated CRs for ZZ, WZ, and t ̄tZ + data-driven fake lepton background estimation

• simultaneous fit over all SRs and m𝑍ℓ bins

• Physics Briefing: Fantastic decays and where to find them 
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RPV chargino → 3ℓ3ℓ3ℓ RECENT
ATLAS-CONF-2020-009 
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resonance search in trilepton invariant mass m𝑍ℓ (one leg)

• 𝜒̃±
1 𝜒̃∓

1 and 𝜒̃±
1 𝜒̃0

1 pair production and 𝜒̃1 → Z/h/W + ℓ/𝜈 decays
• event assignment into SR3ℓ, SR4ℓ & SRFR
• making use of mass asymmetry in two leg region: masym

𝑍ℓ = |m𝑍ℓ−m𝜒̃,2 |
m𝑍ℓ−m𝜒̃,2

• S/B discrimination in transverse mass mT and Emiss
T variables

• dedicated CRs for ZZ, WZ, and t ̄tZ + data-driven fake lepton background estimation

• simultaneous fit over all SRs and m𝑍ℓ bins

• Physics Briefing: Fantastic decays and where to find them 
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interpretation in terms of branching fraction to bosons and leptons
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1 and 𝜒̃±
1 𝜒̃0

1 pair production treated together, with ℬ(𝜒̃±
1 )/ℬ(𝜒̃0

1) fully correlated
• considering 4 scenarios for the lepton branching fraction:

equal ℬ(→ 𝑒, 𝜇, 𝜏) or 100% ℬ(→ ℓ) for each one individually
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• excluding gaugino masses up to ∼1 TeV at large ℬ(→ 𝑍), for the 𝑒 & 𝜇 channels
• exclusion slightly weaker for the inclusive or 𝜏 channels
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search for 𝜒̃±
1 𝜒̃0

2 pair production,
targetting decays with intermediate bosons
and 3ℓ + Emiss

T final states

• wino NLSP interpretation, m(𝜒̃0
1)×m(𝜒̃0

2) > 0

• separate selections focussing on
■ ∆m(𝜒̃±

1 /𝜒̃0
2 − 𝜒̃0

1) near or above mZ → on-shell WZ selection & Wh selection
■ the low ∆m compressed region → off-shell WZ selection

• dominant background contributions from WZ, t ̄t, and fake leptons
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search for 𝜒̃±
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2 pair production,
targetting decays with intermediate bosons
and 3ℓ + Emiss

T final states

• wino NLSP interpretation, m(𝜒̃0
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2) > 0

• separate selections focussing on
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1 /𝜒̃0
2 − 𝜒̃0

1) near or above mZ → on-shell WZ selection & Wh selection
■ the low ∆m compressed region → off-shell WZ selection

• dominant background contributions from WZ, t ̄t, and fake leptons
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2 pair production,
targetting decays with intermediate bosons
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T final states

• wino NLSP interpretation, m(𝜒̃0
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2) > 0
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1 /𝜒̃0
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1) near or above mZ → on-shell WZ selection & Wh selection
■ the low ∆m compressed region → off-shell WZ selection

• dominant background contributions from WZ, t ̄t, and fake leptons
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3ℓ3ℓ3ℓ RECENT – on-shell WZ & Wh selections
ATLAS-CONF-2020-015 

• separating events with SFOS lepton pair into three mℓℓ regions:
■ one on-shell WZ (∈ [75, 105] GeV) region
■ two Wh (<75 / >105 GeV) regions

• target various signal ∆m via
■ Emiss

T & mT binnings
■ [0j/nj low HT/nj high HT ] categories

→ 20+19 SRs total

• extensive validation of dominant WZ background
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two additional DFOS lepton pair SRs for Wh selection
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3ℓ3ℓ3ℓ RECENT – off-shell WZ selection
ATLAS-CONF-2020-015 
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• separating events with SFOS lepton pair in off-shell WZ range (mmin
ℓℓ < 75 GeV)

into four regions by low/high Emiss
T and 0j/nj

• slicing each region into mmin
ℓℓ bins (→ 31 SRs), targetting various signal ∆m and

making use of signal kinematic end points in stransverse mass m100
T,2 and mmin

ℓℓ

• further S/B discrimination with mmllmin
T and plep

T /Emiss
T selection optimised per region

• improve soft lepton acceptance for the compressed high Emiss
T region

using Emiss
T triggers (lepton triggers used elsewhere)

• BDT-based isolation applied on 3rd lepton, aimed to reduce fake lepton background
(see also talk by S. Chen  , 31/July)

∆m
∆m
∆m
∆m
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3ℓ3ℓ3ℓ RECENT
ATLAS-CONF-2020-015 

Improving the exclusion for 𝜒̃±
1 𝜒̃0

2𝜒̃±
1 𝜒̃0

2𝜒̃±
1 𝜒̃0

2 pair-production with intermediate WZ in various regions
• extending to higher 𝜒̃±

1 /𝜒̃0
2 mass and closing the gap between compressed and bulk regions, around ∆m = m𝑍

• covering (intermediate) compressed region, down to ∆m = 7 GeV

Showing observed relic density interpretation following PRD 98 (2018) 015010 

Also showing exclusion for 𝜒̃±
1 𝜒̃0
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1 𝜒̃0
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2 pair-production with intermediate Wh
• slightly weaker observed limit than expected due to mild excess in DFOS SRs
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Summary
ATL-PHYS-PUB-2020-020 

Several new/recent results from the electroweak side using the full Run 2 dataset

• 4ℓ NEW – ATLAS-CONF-2020-040 

• 3ℓ RPV RECENT – ATLAS-CONF-2020-009 

• 3ℓ RECENT – ATLAS-CONF-2020-015 

Don’t forget other still recent results
• 2ℓ0j – Eur. Phys. J. C 80 (2020) 123 

• direct staus – Phys. Rev. D 101 (2020) 032009 

• soft 2ℓ – Phys. Rev. D 101 (2020) 052005 

• 1ℓ𝑏𝑏̄ – arXiv:1909.09226, acc. EPJC 

• 𝛾𝛾 – arXiv:2004.10894, sub. JHEP 
Not finished analysing Run 2 data and

well underway preparing Run 3,
stay tuned for more results!
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q̃q̃, q̃→qχ̃
0
1

0 e, µ 2-6 jets Emiss
T 139 m(χ̃

0
1)<400 GeV ATLAS-CONF-2019-0401.9q̃ [10× Degen.]

mono-jet 1-3 jets Emiss
T 139 m(q̃)-m(χ̃

0
1)=5 GeV ATLAS-CONF-2020-TBA0.88q̃ [8× Degen.]

g̃g̃, g̃→qq̄χ̃
0
1

0 e, µ 2-6 jets Emiss
T 139 m(χ̃

0
1)=0 GeV ATLAS-CONF-2019-0402.35g̃

m(χ̃
0
1)=1000 GeV ATLAS-CONF-2019-0401.15-1.95g̃̃g Forbidden

g̃g̃, g̃→qq̄Wχ̃
0
1

1 e, µ 2-6 jets 139 m(χ̃
0
1)<600 GeV ATLAS-CONF-2020-TBA2.2g̃

g̃g̃, g̃→qq̄(ℓℓ)χ̃
0
1

ee, µµ 2 jets Emiss
T 36.1 m(g̃)-m(χ̃

0
1 )=50 GeV 1805.113811.2g̃

g̃g̃, g̃→qqWZχ̃
0
1

0 e, µ 7-11 jets Emiss
T 139 m(χ̃

0
1) <600 GeV ATLAS-CONF-2020-0021.97g̃

SS e, µ 6 jets 139 m(g̃)-m(χ̃
0
1)=200 GeV 1909.084571.15g̃

g̃g̃, g̃→tt̄χ̃
0
1

0-1 e, µ 3 b Emiss
T 79.8 m(χ̃

0
1)<200 GeV ATLAS-CONF-2018-0412.25g̃

SS e, µ 6 jets 139 m(g̃)-m(χ̃
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Multiple 36.1 m(χ̃
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0
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Multiple 139 m(χ̃
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±
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0
2 → bhχ̃

0
1
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0
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0
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0
1)=100 GeV 1908.031220.23-1.35b̃1b̃1 Forbidden

2 τ 2 b Emiss
T 139 ∆m(χ̃

0
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0
1
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1)= 40 GeV SUSY-2018-090.86t̃2t̃2 Forbidden
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2 via WZ 3 e, µ Emiss
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1)=0 ATLAS-CONF-2020-0150.64χ̃±

1 /
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ee, µµ ≥ 1 jet Emiss

T 139 m(χ̃
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χ̃0

2

χ̃±
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χ̃∓

1 via WW 2 e, µ Emiss
T 139 m(χ̃
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1)=0 1908.082150.42χ̃±

1

χ̃±
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χ̃0

2 via Wh 0-1 e, µ 2 b/2 γ Emiss
T 139 m(χ̃
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1)=70 GeV 2004.10894, 1909.092260.74χ̃±

1 /
χ̃0

2
χ̃±
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χ̃0

2 Forbidden
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χ̃∓

1 via ℓ̃L/ν̃ 2 e, µ Emiss
T 139 m(ℓ̃,ν̃)=0.5(m(χ̃
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0
1)) 1908.082151.0χ̃±

1

τ̃τ̃, τ̃→τχ̃0
1 2 τ Emiss

T 139 m(χ̃
0
1)=0 1911.066600.12-0.39τ̃ [τ̃L, τ̃R,L] 0.16-0.3τ̃ [τ̃L, τ̃R,L]

ℓ̃L,R ℓ̃L,R, ℓ̃→ℓχ̃0
1

2 e, µ 0 jets Emiss
T 139 m(χ̃

0
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4 e, µ 0 jets Emiss
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1 → ZG̃)=1 ATLAS-CONF-2020-TBA0.55H̃

Direct χ̃
+

1
χ̃−

1 prod., long-lived χ̃
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T 36.1 Pure Wino 1712.021180.46χ̃±
1

Pure higgsino ATL-PHYS-PUB-2017-0190.15χ̃±
1

Stable g̃ R-hadron Multiple 36.1 1902.01636,1808.040952.0g̃

Metastable g̃ R-hadron, g̃→qqχ̃
0
1

Multiple 36.1 m(χ̃
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1)=100 GeV 1710.04901,1808.040952.4g̃ [τ( g̃) =10 ns, 0.2 ns] 2.05g̃ [τ( g̃) =10 ns, 0.2 ns]
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χ̃∓
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Multiple 36.1 m(χ̃

0
1)=200 GeV, bino-like ATLAS-CONF-2018-0032.0g̃ [λ′′
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1 )=500 GeV ATLAS-CONF-2020-0160.95t̃̃t Forbidden
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1 µ DV 136 BR(t̃1→qµ)=100%, cosθt=1 2003.119561.6t̃1 [1e-10< λ′
23k
<1e-8, 3e-10< λ′

23k
<3e-9] 1.0t̃1 [1e-10< λ′

23k
<1e-8, 3e-10< λ′

23k
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Mass scale [TeV]10−1 1

ATLAS SUSY Searches* - 95% CL Lower Limits
July 2020

ATLAS Internal√
s = 13 TeV

*Only a selection of the available mass limits on new states or
phenomena is shown. Many of the limits are based on
simplified models, c.f. refs. for the assumptions made.
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q̃q̃, q̃→qχ̃
0
1

0 e, µ 2-6 jets Emiss
T 139 m(χ̃

0
1)<400 GeV ATLAS-CONF-2019-0401.9q̃ [10× Degen.]

mono-jet 1-3 jets Emiss
T 139 m(q̃)-m(χ̃

0
1)=5 GeV ATLAS-CONF-2020-TBA0.88q̃ [8× Degen.]

g̃g̃, g̃→qq̄χ̃
0
1

0 e, µ 2-6 jets Emiss
T 139 m(χ̃

0
1)=0 GeV ATLAS-CONF-2019-0402.35g̃

m(χ̃
0
1)=1000 GeV ATLAS-CONF-2019-0401.15-1.95g̃̃g Forbidden

g̃g̃, g̃→qq̄Wχ̃
0
1

1 e, µ 2-6 jets 139 m(χ̃
0
1)<600 GeV ATLAS-CONF-2020-TBA2.2g̃

g̃g̃, g̃→qq̄(ℓℓ)χ̃
0
1

ee, µµ 2 jets Emiss
T 36.1 m(g̃)-m(χ̃

0
1 )=50 GeV 1805.113811.2g̃

g̃g̃, g̃→qqWZχ̃
0
1

0 e, µ 7-11 jets Emiss
T 139 m(χ̃

0
1) <600 GeV ATLAS-CONF-2020-0021.97g̃

SS e, µ 6 jets 139 m(g̃)-m(χ̃
0
1)=200 GeV 1909.084571.15g̃

g̃g̃, g̃→tt̄χ̃
0
1

0-1 e, µ 3 b Emiss
T 79.8 m(χ̃

0
1)<200 GeV ATLAS-CONF-2018-0412.25g̃

SS e, µ 6 jets 139 m(g̃)-m(χ̃
0
1)=300 GeV 1909.084571.25g̃

b̃1b̃1, b̃1→bχ̃
0
1/tχ̃

±
1

Multiple 36.1 m(χ̃
0
1)=300 GeV, BR(bχ̃

0
1)=1 1708.09266, 1711.033010.9b̃1b̃1 Forbidden

Multiple 139 m(χ̃
0
1)=200 GeV, m(χ̃

±
1 )=300 GeV, BR(tχ̃

±
1 )=1 1909.084570.74b̃1b̃1 Forbidden

b̃1b̃1, b̃1→bχ̃
0
2 → bhχ̃

0
1

0 e, µ 6 b Emiss
T 139 ∆m(χ̃

0
2 , χ̃

0
1)=130 GeV, m(χ̃

0
1)=100 GeV 1908.031220.23-1.35b̃1b̃1 Forbidden

2 τ 2 b Emiss
T 139 ∆m(χ̃

0
2 , χ̃

0
1)=130 GeV, m(χ̃

0
1)=0 GeV ATLAS-CONF-2020-TBA0.13-0.85b̃1b̃1

t̃1 t̃1, t̃1→tχ̃
0
1

0-1 e, µ ≥ 1 jet Emiss
T 139 m(χ̃

0
1)=1 GeV ATLAS-CONF-2020-003, 2004.140601.25t̃1

t̃1 t̃1, t̃1→Wbχ̃
0
1

1 e, µ 3 jets/1 b Emiss
T 139 m(χ̃

0
1)=400 GeV ATLAS-CONF-2019-0170.44-0.59t̃1

t̃1 t̃1, t̃1→τ̃1bν, τ̃1→τG̃ 1 τ + 1 e,µ,τ 2 jets/1 b Emiss
T 36.1 m(τ̃1)=800 GeV 1803.101781.16t̃1

t̃1 t̃1, t̃1→cχ̃
0
1 / c̃c̃, c̃→cχ̃

0
1

0 e, µ 2 c Emiss
T 36.1 m(χ̃

0
1)=0 GeV 1805.016490.85c̃

m(t̃1,c̃)-m(χ̃
0
1 )=50 GeV 1805.016490.46t̃1

0 e, µ mono-jet Emiss
T 36.1 m(t̃1,c̃)-m(χ̃

0
1)=5 GeV 1711.033010.43t̃1

t̃1 t̃1, t̃1→tχ̃
0
2, χ̃

0
2→Z/hχ̃

0
1

1-2 e, µ 1-4 b Emiss
T 139 m(χ̃

0
2)=500 GeV SUSY-2018-090.067-1.18t̃1

t̃2 t̃2, t̃2→t̃1 + Z 3 e, µ 1 b Emiss
T 139 m(χ̃

0
1)=360 GeV, m(t̃1)-m(χ̃

0
1)= 40 GeV SUSY-2018-090.86t̃2t̃2 Forbidden

χ̃±
1
χ̃0

2 via WZ 3 e, µ Emiss
T 139 m(χ̃

0
1)=0 ATLAS-CONF-2020-0150.64χ̃±

1 /
χ̃0

2
ee, µµ ≥ 1 jet Emiss

T 139 m(χ̃
±
1 )-m(χ̃

0
1 )=5 GeV 1911.126060.205χ̃±

1 /
χ̃0

2

χ̃±
1
χ̃∓

1 via WW 2 e, µ Emiss
T 139 m(χ̃

0
1)=0 1908.082150.42χ̃±

1

χ̃±
1
χ̃0

2 via Wh 0-1 e, µ 2 b/2 γ Emiss
T 139 m(χ̃

0
1)=70 GeV 2004.10894, 1909.092260.74χ̃±

1 /
χ̃0

2
χ̃±

1 /
χ̃0

2 Forbidden

χ̃±
1
χ̃∓

1 via ℓ̃L/ν̃ 2 e, µ Emiss
T 139 m(ℓ̃,ν̃)=0.5(m(χ̃

±
1 )+m(χ̃

0
1)) 1908.082151.0χ̃±

1

τ̃τ̃, τ̃→τχ̃0
1 2 τ Emiss

T 139 m(χ̃
0
1)=0 1911.066600.12-0.39τ̃ [τ̃L, τ̃R,L] 0.16-0.3τ̃ [τ̃L, τ̃R,L]

ℓ̃L,R ℓ̃L,R, ℓ̃→ℓχ̃0
1

2 e, µ 0 jets Emiss
T 139 m(χ̃

0
1)=0 1908.082150.7ℓ̃

ee, µµ ≥ 1 jet Emiss
T 139 m(ℓ̃)-m(χ̃

0
1)=10 GeV 1911.126060.256ℓ̃

H̃H̃, H̃→hG̃/ZG̃ 0 e, µ ≥ 3 b Emiss
T 36.1 BR(χ̃

0
1 → hG̃)=1 1806.040300.29-0.88H̃ 0.13-0.23H̃

4 e, µ 0 jets Emiss
T 139 BR(χ̃

0
1 → ZG̃)=1 ATLAS-CONF-2020-TBA0.55H̃

Direct χ̃
+

1
χ̃−

1 prod., long-lived χ̃
±
1 Disapp. trk 1 jet Emiss

T 36.1 Pure Wino 1712.021180.46χ̃±
1

Pure higgsino ATL-PHYS-PUB-2017-0190.15χ̃±
1

Stable g̃ R-hadron Multiple 36.1 1902.01636,1808.040952.0g̃

Metastable g̃ R-hadron, g̃→qqχ̃
0
1

Multiple 36.1 m(χ̃
0
1)=100 GeV 1710.04901,1808.040952.4g̃ [τ( g̃) =10 ns, 0.2 ns] 2.05g̃ [τ( g̃) =10 ns, 0.2 ns]

χ̃±
1
χ̃∓

1 /χ̃
0
1 , χ̃

±
1→Zℓ→ℓℓℓ 3 e, µ 139 Pure Wino ATLAS-CONF-2020-0091.05χ̃∓

1 /
χ̃0

1 [BR(Zτ)=1, BR(Ze)=1] 0.625χ̃∓
1 /
χ̃0

1 [BR(Zτ)=1, BR(Ze)=1]

LFV pp→ν̃τ + X, ν̃τ→eµ/eτ/µτ eµ,eτ,µτ 3.2 λ′
311

=0.11, λ132/133/233=0.07 1607.080791.9ν̃τ

χ̃±
1
χ̃∓

1 /χ̃
0
2 → WW/Zℓℓℓℓνν 4 e, µ 0 jets Emiss

T 36.1 m(χ̃
0
1)=100 GeV 1804.036021.33χ̃±

1 /
χ̃0

2 [λi33 , 0, λ12k , 0] 0.82χ̃±
1 /
χ̃0

2 [λi33 , 0, λ12k , 0]

g̃g̃, g̃→qqχ̃
0
1, χ̃

0
1 → qqq 4-5 large-R jets 36.1 Large λ′′

112 1804.035681.9g̃ [m(χ̃
0

1)=200 GeV, 1100 GeV] 1.3g̃ [m(χ̃
0

1)=200 GeV, 1100 GeV]
Multiple 36.1 m(χ̃

0
1)=200 GeV, bino-like ATLAS-CONF-2018-0032.0g̃ [λ′′

112
=2e-4, 2e-5] 1.05g̃ [λ′′

112
=2e-4, 2e-5]

t̃t̃, t̃→tχ̃
0
1, χ̃

0
1 → tbs Multiple 36.1 m(χ̃

0
1)=200 GeV, bino-like ATLAS-CONF-2018-0031.05t̃ [λ′′

323
=2e-4, 1e-2] 0.55t̃ [λ′′

323
=2e-4, 1e-2]

t̃t̃, t̃→bχ̃
±
1 , χ̃

±
1 → bbs ≥ 4b 139 m(χ̃

±
1 )=500 GeV ATLAS-CONF-2020-0160.95t̃̃t Forbidden

t̃1 t̃1, t̃1→bs 2 jets + 2 b 36.7 1710.071710.61t̃1 [qq, bs] 0.42t̃1 [qq, bs]

t̃1 t̃1, t̃1→qℓ 2 e, µ 2 b 36.1 BR(t̃1→be/bµ)>20% 1710.055440.4-1.45t̃1

1 µ DV 136 BR(t̃1→qµ)=100%, cosθt=1 2003.119561.6t̃1 [1e-10< λ′
23k
<1e-8, 3e-10< λ′

23k
<3e-9] 1.0t̃1 [1e-10< λ′

23k
<1e-8, 3e-10< λ′

23k
<3e-9]

Mass scale [TeV]10−1 1

ATLAS SUSY Searches* - 95% CL Lower Limits
July 2020

ATLAS Internal√
s = 13 TeV

*Only a selection of the available mass limits on new states or
phenomena is shown. Many of the limits are based on
simplified models, c.f. refs. for the assumptions made.

Model Signature
∫
L dt [fb−1] Mass limit Reference
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q̃q̃, q̃→qχ̃
0
1

0 e, µ 2-6 jets Emiss
T 139 m(χ̃

0
1)<400 GeV ATLAS-CONF-2019-0401.9q̃ [10× Degen.]

mono-jet 1-3 jets Emiss
T 139 m(q̃)-m(χ̃

0
1)=5 GeV ATLAS-CONF-2020-TBA0.88q̃ [8× Degen.]

g̃g̃, g̃→qq̄χ̃
0
1

0 e, µ 2-6 jets Emiss
T 139 m(χ̃

0
1)=0 GeV ATLAS-CONF-2019-0402.35g̃

m(χ̃
0
1)=1000 GeV ATLAS-CONF-2019-0401.15-1.95g̃̃g Forbidden

g̃g̃, g̃→qq̄Wχ̃
0
1

1 e, µ 2-6 jets 139 m(χ̃
0
1)<600 GeV ATLAS-CONF-2020-TBA2.2g̃

g̃g̃, g̃→qq̄(ℓℓ)χ̃
0
1

ee, µµ 2 jets Emiss
T 36.1 m(g̃)-m(χ̃

0
1 )=50 GeV 1805.113811.2g̃

g̃g̃, g̃→qqWZχ̃
0
1

0 e, µ 7-11 jets Emiss
T 139 m(χ̃

0
1) <600 GeV ATLAS-CONF-2020-0021.97g̃

SS e, µ 6 jets 139 m(g̃)-m(χ̃
0
1)=200 GeV 1909.084571.15g̃

g̃g̃, g̃→tt̄χ̃
0
1

0-1 e, µ 3 b Emiss
T 79.8 m(χ̃

0
1)<200 GeV ATLAS-CONF-2018-0412.25g̃

SS e, µ 6 jets 139 m(g̃)-m(χ̃
0
1)=300 GeV 1909.084571.25g̃

b̃1b̃1, b̃1→bχ̃
0
1/tχ̃

±
1

Multiple 36.1 m(χ̃
0
1)=300 GeV, BR(bχ̃

0
1)=1 1708.09266, 1711.033010.9b̃1b̃1 Forbidden

Multiple 139 m(χ̃
0
1)=200 GeV, m(χ̃

±
1 )=300 GeV, BR(tχ̃

±
1 )=1 1909.084570.74b̃1b̃1 Forbidden

b̃1b̃1, b̃1→bχ̃
0
2 → bhχ̃

0
1

0 e, µ 6 b Emiss
T 139 ∆m(χ̃

0
2 , χ̃

0
1)=130 GeV, m(χ̃

0
1)=100 GeV 1908.031220.23-1.35b̃1b̃1 Forbidden

2 τ 2 b Emiss
T 139 ∆m(χ̃

0
2 , χ̃

0
1)=130 GeV, m(χ̃

0
1)=0 GeV ATLAS-CONF-2020-TBA0.13-0.85b̃1b̃1

t̃1 t̃1, t̃1→tχ̃
0
1

0-1 e, µ ≥ 1 jet Emiss
T 139 m(χ̃

0
1)=1 GeV ATLAS-CONF-2020-003, 2004.140601.25t̃1

t̃1 t̃1, t̃1→Wbχ̃
0
1

1 e, µ 3 jets/1 b Emiss
T 139 m(χ̃

0
1)=400 GeV ATLAS-CONF-2019-0170.44-0.59t̃1

t̃1 t̃1, t̃1→τ̃1bν, τ̃1→τG̃ 1 τ + 1 e,µ,τ 2 jets/1 b Emiss
T 36.1 m(τ̃1)=800 GeV 1803.101781.16t̃1

t̃1 t̃1, t̃1→cχ̃
0
1 / c̃c̃, c̃→cχ̃

0
1

0 e, µ 2 c Emiss
T 36.1 m(χ̃

0
1)=0 GeV 1805.016490.85c̃

m(t̃1,c̃)-m(χ̃
0
1 )=50 GeV 1805.016490.46t̃1

0 e, µ mono-jet Emiss
T 36.1 m(t̃1,c̃)-m(χ̃

0
1)=5 GeV 1711.033010.43t̃1

t̃1 t̃1, t̃1→tχ̃
0
2, χ̃

0
2→Z/hχ̃

0
1

1-2 e, µ 1-4 b Emiss
T 139 m(χ̃

0
2)=500 GeV SUSY-2018-090.067-1.18t̃1

t̃2 t̃2, t̃2→t̃1 + Z 3 e, µ 1 b Emiss
T 139 m(χ̃

0
1)=360 GeV, m(t̃1)-m(χ̃

0
1)= 40 GeV SUSY-2018-090.86t̃2t̃2 Forbidden

χ̃±
1
χ̃0

2 via WZ 3 e, µ Emiss
T 139 m(χ̃

0
1)=0 ATLAS-CONF-2020-0150.64χ̃±

1 /
χ̃0

2
ee, µµ ≥ 1 jet Emiss

T 139 m(χ̃
±
1 )-m(χ̃

0
1 )=5 GeV 1911.126060.205χ̃±

1 /
χ̃0

2

χ̃±
1
χ̃∓

1 via WW 2 e, µ Emiss
T 139 m(χ̃

0
1)=0 1908.082150.42χ̃±

1

χ̃±
1
χ̃0

2 via Wh 0-1 e, µ 2 b/2 γ Emiss
T 139 m(χ̃

0
1)=70 GeV 2004.10894, 1909.092260.74χ̃±

1 /
χ̃0

2
χ̃±

1 /
χ̃0

2 Forbidden

χ̃±
1
χ̃∓

1 via ℓ̃L/ν̃ 2 e, µ Emiss
T 139 m(ℓ̃,ν̃)=0.5(m(χ̃

±
1 )+m(χ̃

0
1)) 1908.082151.0χ̃±

1

τ̃τ̃, τ̃→τχ̃0
1 2 τ Emiss

T 139 m(χ̃
0
1)=0 1911.066600.12-0.39τ̃ [τ̃L, τ̃R,L] 0.16-0.3τ̃ [τ̃L, τ̃R,L]

ℓ̃L,R ℓ̃L,R, ℓ̃→ℓχ̃0
1

2 e, µ 0 jets Emiss
T 139 m(χ̃

0
1)=0 1908.082150.7ℓ̃

ee, µµ ≥ 1 jet Emiss
T 139 m(ℓ̃)-m(χ̃

0
1)=10 GeV 1911.126060.256ℓ̃

H̃H̃, H̃→hG̃/ZG̃ 0 e, µ ≥ 3 b Emiss
T 36.1 BR(χ̃

0
1 → hG̃)=1 1806.040300.29-0.88H̃ 0.13-0.23H̃

4 e, µ 0 jets Emiss
T 139 BR(χ̃

0
1 → ZG̃)=1 ATLAS-CONF-2020-TBA0.55H̃

Direct χ̃
+

1
χ̃−

1 prod., long-lived χ̃
±
1 Disapp. trk 1 jet Emiss

T 36.1 Pure Wino 1712.021180.46χ̃±
1

Pure higgsino ATL-PHYS-PUB-2017-0190.15χ̃±
1

Stable g̃ R-hadron Multiple 36.1 1902.01636,1808.040952.0g̃

Metastable g̃ R-hadron, g̃→qqχ̃
0
1

Multiple 36.1 m(χ̃
0
1)=100 GeV 1710.04901,1808.040952.4g̃ [τ( g̃) =10 ns, 0.2 ns] 2.05g̃ [τ( g̃) =10 ns, 0.2 ns]

χ̃±
1
χ̃∓

1 /χ̃
0
1 , χ̃

±
1→Zℓ→ℓℓℓ 3 e, µ 139 Pure Wino ATLAS-CONF-2020-0091.05χ̃∓

1 /
χ̃0

1 [BR(Zτ)=1, BR(Ze)=1] 0.625χ̃∓
1 /
χ̃0

1 [BR(Zτ)=1, BR(Ze)=1]

LFV pp→ν̃τ + X, ν̃τ→eµ/eτ/µτ eµ,eτ,µτ 3.2 λ′
311

=0.11, λ132/133/233=0.07 1607.080791.9ν̃τ

χ̃±
1
χ̃∓

1 /χ̃
0
2 → WW/Zℓℓℓℓνν 4 e, µ 0 jets Emiss

T 36.1 m(χ̃
0
1)=100 GeV 1804.036021.33χ̃±

1 /
χ̃0

2 [λi33 , 0, λ12k , 0] 0.82χ̃±
1 /
χ̃0

2 [λi33 , 0, λ12k , 0]

g̃g̃, g̃→qqχ̃
0
1, χ̃

0
1 → qqq 4-5 large-R jets 36.1 Large λ′′

112 1804.035681.9g̃ [m(χ̃
0

1)=200 GeV, 1100 GeV] 1.3g̃ [m(χ̃
0

1)=200 GeV, 1100 GeV]
Multiple 36.1 m(χ̃

0
1)=200 GeV, bino-like ATLAS-CONF-2018-0032.0g̃ [λ′′

112
=2e-4, 2e-5] 1.05g̃ [λ′′

112
=2e-4, 2e-5]

t̃t̃, t̃→tχ̃
0
1, χ̃

0
1 → tbs Multiple 36.1 m(χ̃

0
1)=200 GeV, bino-like ATLAS-CONF-2018-0031.05t̃ [λ′′

323
=2e-4, 1e-2] 0.55t̃ [λ′′

323
=2e-4, 1e-2]

t̃t̃, t̃→bχ̃
±
1 , χ̃

±
1 → bbs ≥ 4b 139 m(χ̃

±
1 )=500 GeV ATLAS-CONF-2020-0160.95t̃̃t Forbidden

t̃1 t̃1, t̃1→bs 2 jets + 2 b 36.7 1710.071710.61t̃1 [qq, bs] 0.42t̃1 [qq, bs]

t̃1 t̃1, t̃1→qℓ 2 e, µ 2 b 36.1 BR(t̃1→be/bµ)>20% 1710.055440.4-1.45t̃1

1 µ DV 136 BR(t̃1→qµ)=100%, cosθt=1 2003.119561.6t̃1 [1e-10< λ′
23k
<1e-8, 3e-10< λ′

23k
<3e-9] 1.0t̃1 [1e-10< λ′

23k
<1e-8, 3e-10< λ′

23k
<3e-9]

Mass scale [TeV]10−1 1
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ATLAS Internal√
s = 13 TeV

*Only a selection of the available mass limits on new states or
phenomena is shown. Many of the limits are based on
simplified models, c.f. refs. for the assumptions made.
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(Direct) slepton production
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8 TeV, 20.3 fb−1

Soft 2`
2`
2τ hadronic
LEP µ̃R excluded

˜̀ ∈ [ẽ, µ̃]
˜̀ ∈ [ẽ, µ̃]
˜̀ ∈ [ẽ, µ̃]
˜̀ = τ̃

arXiv:1403.5294
arXiv:1911.12606
arXiv:1908.08215
arXiv:1911.06660

All limits at 95% CL
Observed limits
Expected limits

All limits at 95% CL
Observed limits
Expected limits

m(̃` L,R
) <

m(χ̃
0

1
)

ATLAS Preliminary√
s = 13 TeV, 139 fb−1

May 2020

pp → ˜̀+
L,R

˜̀−
L,R, ˜̀→ `χ̃0

1

2ℓ0𝑗2ℓ0𝑗2ℓ0𝑗
Eur. Phys. J. C 80 (2020) 123 

• S/B discrimination using Emiss
T , Emiss

T signif. and mT,2
• looking at the mT,2 distribution in 4 regions separated by

lepton flavor (SF/DF) and 0 or 1 jets

• diboson (WW, WZ, ZZ) & t ̄t dominant backgrounds

• direct slepton production exclusion for massless 𝜒̃0
1

up to m(𝜒̃±
1 ) = 700 GeV

and for 𝜒̃±
1 𝜒̃∓

1 production with intermediate bosons (sleptons),
up to m(𝜒̃±
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Direct scalar tau production
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• SRs relying on mT,2 and low/high mass separation
• challenging fake tau background from multijet production

→ ABCD method + tau promotion 

• higher production cross-section for ̃𝜏𝐿, but higher efficiency for ̃𝜏𝑅
• exclusions for massless 𝜒̃0
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soft 2ℓℓℓ
Phys. Rev. D 101 (2020) 052005 
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• very soft leptons:
𝑝T > 4.5(3.0) GeV for 𝑒 (𝜇)

• final state:
2ℓ (opposite-sign) or 1ℓ+1 track + ISR

• signal regions targetting ewkinos+ISR,
VBF ewkinos & sleptons+ISR

• binned fit in mℓℓ
• dominant fake lepton background

• multiple model interpretations
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• targetting final states with two photons + Emiss
T ,

and variable lepton/jet multiplicities
• event categorisation by leptonic / hadronic / mixed

final states, and in m𝑗𝑗 and Emiss
T signif.

• simultaneous fit of the m𝛾𝛾 distributions
• excluding 𝜒̃±

1 /𝜒̃0
2 masses up to 310 GeV, for massless 𝜒̃0
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4ℓ NEW
ATLAS-CONF-2020-040 
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RPV chargino → 3ℓ3ℓ3ℓ RECENT
ATLAS-CONF-2020-009 
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3ℓ3ℓ3ℓ RECENT
ATLAS-CONF-2020-015 
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