


. . . and it’s not dead yet
Searching SUSY with ATLAS

Steffen Schaepe
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Searching SUSY in 8 Steps

• Find interesting model

• Find selections to isolate your model
• Figure out what the SM would look like
• Estimate how little you know about the SM
• Look into data
• Find nothing
• Draw fancy picture
• (Optional) Repeat with more data
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Typical Result
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published in EPJC (2016) 76:683



Let’s take one step back
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What Is SUSY?

How To Search For SUSY?

What Can We Learn From That?

Recent ATLAS SUSY Results

. . . And Why It’s Still Not Dead!
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What Is SUSY?
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The Standard Model (SM)
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from commons.wikimedia.org

commons.wikimedia.org


The Standard Model (SM)
∫
L dt

[fb−1] Reference

WZjj EWK 20.3 PRD 93, 092004 (2016)
W±W±jj EWK 20.3 arXiv: 1611.02428 [hep-ex]

Wγγ 20.3 PRL 115, 031802 (2015)
Zγγ 20.3 PRD 93, 112002 (2016)

Zjj EWK 20.3 JHEP 04, 031 (2014)

Wjj EWK
4.7 arXiv:1703.04362 [hep-ex]mjj > 500GeV

20.2 arXiv:1703.04362 [hep-ex]mjj > 1TeV
t̄tγ 4.6 PRD 91, 072007 (2015)

t̄tZ 20.3 JHEP 11, 172 (2015)
3.2 EPJC 77 (2017) 40

t̄tW 20.3 JHEP 11, 172 (2015)
3.2 EPJC 77 (2017) 40

Zγ
4.6 PRD 87, 112003 (2013)

arXiv:1407.1618 [hep-ph]

20.3 PRD 93, 112002 (2016)
arXiv:1407.1618 [hep-ph]

Wγ 4.6 PRD 87, 112003 (2013)
arXiv:1407.1618 [hep-ph]

ts−chan 20.3 PLB 756, 228-246 (2016)

ZZ
4.6 JHEP 03, 128 (2013)

20.3 JHEP 01, 099 (2017)
3.2 PRL 116, 101801 (2016)

WZ
4.6 EPJC 72, 2173 (2012)

20.3 PRD 93, 092004 (2016)
3.2 PLB 762 (2016) 1

Wt
2.0 PLB 716, 142-159 (2012)

20.3 JHEP 01, 064 (2016)
3.2 arXiv:1612.07231 [hep-ex]

γγ 4.9 JHEP 01, 086 (2013)

WW
4.6 PRD 87, 112001 (2013)

20.3 PLB 763, 114 (2016)
3.2 arXiv: 1702.04519 [hep-ex]

tt−chan
4.6 PRD 90, 112006 (2014)

20.3 arXiv:1702.02859 [hep-ex]
3.2 arXiv:1609.03920 [hep-ex]

t̄t
4.6 EPJC 74: 3109 (2014)

20.2 EPJC 74: 3109 (2014)
3.2 PLB 761 (2016) 136

Z
4.6 JHEP 02 (2017) 117

20.2 JHEP 02 (2017) 117
3.2 JHEP 02 (2017) 117

W 4.6 arXiv:1612.03016 [hep-ex]
0.081 PLB 759 (2016) 601

γ
4.6 PRD 89, 052004 (2014)pT > 100 GeV

20.2 JHEP 06 (2016) 005pT > 25 GeV
3.2 arXiv: 1701.06882 [hep-ex]pT > 125 GeV

Dijets R=0.4 4.5 JHEP 05, 059 (2014)0.3 < mjj < 5 TeV
Jets R=0.4 4.5 JHEP 02, 153 (2015)0.1 < pT < 2 TeV

pp
8×10−8 Nucl. Phys. B, 486-548 (2014)

50×10−8 PLB 761 (2016) 158

σ [pb]
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data/theory
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Theory

LHC pp
√
s = 7 TeV

Data
stat
stat ⊕ syst

LHC pp
√
s = 8 TeV

Data
stat
stat ⊕ syst

LHC pp
√
s = 13 TeV

Data
stat
stat ⊕ syst

Standard Model Production Cross Section Measurements Status: March 2017

ATLAS Preliminary

Run 1,2
√
s = 7, 8, 13 TeV
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atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/SM

atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/SM


Big Questions of the 21st Century

• Dark Matter?
• Dark Energy?
• Unification of Forces?
• Matter-Antimatter Symmetry?
• Light Higgs?

⇒ Have to be answered by particle physics!
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SUSY?
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Supersymmetry (SUSY)

• Copy of all SM particles with different spins
• All other properties identical
• No new parameters!

Institute Seminar, Göttingen, June 9th 2017 Searching SUSY with ATLAS 10



Broken SUSY (The MSSM)

• SUSY not seen so far⇒ Has to be broken!
• We have no clue how SUSY breaking

happens
• Write down all possible ways of SUSY

breaking (within mathematical constraints)
⇒ 105 new parameters
⇒ B, L and flavor conservation violation
⇒ Neither predictive nor testable
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Protecting Symmetries

Introduce R-parity to restore SM symmetries
⇒ There is a SUSY quantum number!

↙ ↘

SUSY particles can only be
produced in pairs

The lightest SUSY particle
(LSP) is stable

⇓
LSP must be neutral and at

max weakly interacting
⇓

Dark Matter candidate
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Simplifying SUSY
Number of parameters has to be reduced to get

usable predictions

↙ ↘
Assume some breaking

mechanism
⇓

“Phenomenological Models”
⇓

Full spectrum of particles,
Realistic couplings and BRs

⇓
Limited set of “High Scale

Parameters”

Ignore everything but a few
particles
⇓

“Simplified Models”
⇓

Limited Spectrum with strong
assumptions and 100% BRs

⇓
Masses of particles as

parameters

Institute Seminar, Göttingen, June 9th 2017 Searching SUSY with ATLAS 13



Phenomenological Model
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How To Search For SUSY?
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Categorization
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Now: Strong Production SUSY with Tau Final States



Phenomenological Model

• Invisible particles
• Tau from last decay
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m
[G

e
V

]

0

100

200

300

400

500

600

700

800

900

1000

 = 40 TeVΛ

= 250 TeVmM

 = 35N

 = 30βtan 

= +µsgn 

= 1gravC

0
H

0
h

0
A

±H

1
b
~

4

0
χ
∼

1

0
χ
∼

2

0
χ
∼
3

0
χ
∼

L
l
~

2
b
~

l
ν
∼

2
t
~

1
t
~

2
τ∼

1
τ∼

g
~

R
l
~

τν
∼

R
q
~L
q
~

2

±
χ
∼

1

±
χ
∼

G
~

SM

q̃ τ̃

τ

˜
G

Institute Seminar, Göttingen, June 9th 2017 Searching SUSY with ATLAS 17

m
[G

e
V

]

0

100

200

300

400

500

600

700

800

900

1000

 = 40 TeVΛ

= 250 TeVmM

 = 35N

 = 30βtan 

= +µsgn 

= 1gravC

0
H

0
h

0
A

±H

1
b
~

4

0
χ
∼

1

0
χ
∼

2

0
χ
∼
3

0
χ
∼

L
l
~

2
b
~

l
ν
∼

2
t
~

1
t
~

2
τ∼

1
τ∼

g
~

R
l
~

τν
∼

R
q
~L
q
~

2

±
χ
∼

1

±
χ
∼

G
~

SM



Phenomenological Model
• Invisible particles

leading to missing
transverse energy 6ET

• Multiple taus
• Multiple quarks and/or

gluons in the cascade
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Simplified Model
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Example Event
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atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2011-18

pτ1
T = 66 GeV

pτ2
T = 48 GeV

pjet2
T = 177 GeV

pjet1
T = 214 GeV

6ET = 203 GeV

Run 180400, Event 58989646, 2011-04-28 03:57:31 CEST

atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2011-18
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Still 10000 times more background than signal

atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/SM

atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/SM


Data Driven Analysis
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Backgrounds
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Validation
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Results
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Results

Nothing Found!
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What Can We Learn From That?
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Limits on Model Parameters
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Limits on Masses
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Limits on Cross Sections
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Model Independent Limits

1τ channel Compressed SR Medium-Mass SR High-Mass SR

Data 47 11 1

Total background 49.2± 6.2 15.0± 2.4 5.7± 1.2

S95
obs (S95

exp) 16.7 (18.4+6.9
−5.0) 7.5 (9.7+3.5

−2.5) 3.8 (6.1+2.1
−1.5)

〈σvis〉95
obs [fb] 5.19 2.34 1.17

CLB 0.41 0.23 0.02

2τ channel Compressed SR High-Mass SR GMSB SR

Data 4 0 0

Total background 4.2± 3.0 3.2± 1.2 0.69± 0.24

S95
obs (S95

exp) 8.2 (8.0+2.1
−2.0) 3.4 (4.8+1.4

−1.0) 3.4 (3.7+0.5
−0.2)

〈σvis〉95
obs [fb] 2.55 1.07 1.07

CLB 0.53 0.12 0.53
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Recent ATLAS SUSY Results
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Elektroweak 2τ
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• First tau-search published with full
2015+2016 dataset

• Targets events with two hadronic OS τ
leptons

• ATLAS-CONF-2017-035
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Elektroweak 2τ
• Dominant backgrounds:

diboson, multijets and W+jets
• Multijets estimated purely from data,

W+jets data-driven
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Elektroweak 2τ

Institute Seminar, Göttingen, June 9th 2017 Searching SUSY with ATLAS 35



Elektroweak 2τ
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• Two SRs based on various mass variables,
6ET and pτ

T
• No Excess observed in any SR
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Elektroweak 2τ
• Limits substantially improve previous

results
• Extension to direct τ̃ production planed
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Stop-Stau
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• Based on 13.2 fb−1

of 13 TeV data
• Signal model

inspired by
gauge-mediated
SUSY

• Targets events with one hadronic τ and
one light lepton

• Dominant background: t t̄ with a fake τ
• ATLAS-CONF-2016-048
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Stop-Stau
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• Datad-riven estimate of t t̄ and W+jets
• Extensive validation
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Stop-Stau
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• One SR based on various mass variables,
6ET and Nb-jet

Institute Seminar, Göttingen, June 9th 2017 Searching SUSY with ATLAS 40



Stop-Stau

) [GeV]1t
~

m(
400 500 600 700 800 900 1000

) 
[G

eV
]

1τ∼
m

(

0

200

400

600

800

1000

) = 1	G
~

τ → 
1

τ∼) = 1, BR(νb1τ∼ → 1t
~

 production, BR(1t
~
1t

~
  

 = 13 TeV, 13.2 / fb s

1τ∼  + m
b < m

1t~ m

ATLAS Preliminary

theory
SUSYσ1 ±Observed limit 

)expσ1 ±Expected limit (

ATLAS 8 TeV, 20.3 / fb

LEP limit

• Previous exclusion substantially improved
• Extension to full 2015+2016 dataset in

preparation
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1` + many jets
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• R-parity violated⇒ LSP instable⇒ no 6ET
• Signature:

1` + ≥ 8− 12 jets + 0 / ≥ 3 b-jets
• Very different to “normal” searches
• arXiv:1704.08493, submitted to JHEP
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1` + many jets

jets
+1)/N

jets
(N

6/5 7/6 8/7 9/8 10/9 11/10 12/11

r(
j)
 Z

+
je

ts
  

0

0.1

0.2

6/5 7/6 8/7 9/8 10/9 11/10 12/11

r(
j)
 W

+
je

ts
 

0.1

0.2

6/5 7/6 8/7 9/8 10/9 11/10 12/11

+
je

ts
 

γ
r(

j)
 

0.1

0.2

r(
j)
 m

u
lt
i
je

ts
  

  
  

  
  

  
  

  
  

  
  

  
 

0.1

0.2

0.3

0.4

0.5

0.6

0.7
 > 40 GeV

T
jet p

 > 60 GeV
T

jet p

 > 80 GeV
T

jet p

Parameterized scaling

Data multijets

+jetsγData 

MC W+jets

MC Z+jets

ATLAS 

 = 13 TeVs

1  36.1 fb1358 nb • Background simulation
difficult

• Normalize in low Njet
CRs

• Extrapolate from low Njet
to high Njet slices
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1` + many jets
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• 18 SRs binned in Njet and Nb-jet for 3
thresholds in jet-pT

• No Excess observed in any SR
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1` + many jets
• Limits in various models
• Exclusions up to mg̃ > 2 TeV
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Displaced Vertices + 6ET
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Standard + Large Radius Tracking (LRT)

• Signature: High-mass
(mDV > 10 GeV),
multi-track (ntrack ≥ 5)
vertices at large radii +
large 6ET

• Targets meta-stable,
neutral particles

• Special tracking needed
• ATLAS-CONF-2017-026
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Displaced Vertices + 6ET
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• No irreducible
background

• Mainly hadronic inter-
actions and merging of
close-by vertices

• Veto events from areas
of high mass density

• Study merging
probability in control
studies
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Displaced Vertices + 6ET
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• No candidate event observed
• Stingent limits set
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All ATLAS SUSY Results
Model e, µ, τ, γ Jets Emiss

T
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L dt[fb−1] Mass limit Reference
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MSUGRA/CMSSM 0-3 e, µ /1-2 τ 2-10 jets/3 b Yes 20.3 m(q̃)=m(g̃) 1507.05525q̃, g̃ 1.85 TeV
q̃q̃, q̃→qχ̃0

1 0 2-6 jets Yes 36.1 m(χ̃0
1)<200 GeV, m(1st gen. q̃)=m(2nd gen. q̃) ATLAS-CONF-2017-0221.57 TeVq̃

q̃q̃, q̃→qχ̃0
1 (compressed) mono-jet 1-3 jets Yes 3.2 m(q̃)-m(χ̃0

1)<5 GeV 1604.07773608 GeVq̃

g̃g̃, g̃→qq̄χ̃0
1 0 2-6 jets Yes 36.1 m(χ̃0

1)<200 GeV ATLAS-CONF-2017-0222.02 TeVg̃

g̃g̃, g̃→qqχ̃±1→qqW±χ̃0
1 0 2-6 jets Yes 36.1 m(χ̃0

1)<200 GeV, m(χ̃±)=0.5(m(χ̃0
1)+m(g̃)) ATLAS-CONF-2017-0222.01 TeVg̃

g̃g̃, g̃→qq(ℓℓ/νν)χ̃0
1 3 e, µ 4 jets - 36.1 m(χ̃0

1)<400 GeV ATLAS-CONF-2017-0301.825 TeVg̃

g̃g̃, g̃→qqWZχ̃0
1 0 7-11 jets Yes 36.1 m(χ̃0

1) <400 GeV ATLAS-CONF-2017-0331.8 TeVg̃
GMSB (ℓ̃ NLSP) 1-2 τ + 0-1 ℓ 0-2 jets Yes 3.2 1607.059792.0 TeVg̃
GGM (bino NLSP) 2 γ - Yes 3.2 cτ(NLSP)<0.1 mm 1606.091501.65 TeVg̃
GGM (higgsino-bino NLSP) γ 1 b Yes 20.3 m(χ̃0

1)<950 GeV, cτ(NLSP)<0.1 mm, µ<0 1507.05493g̃ 1.37 TeV
GGM (higgsino-bino NLSP) γ 2 jets Yes 13.3 m(χ̃0

1)>680 GeV, cτ(NLSP)<0.1 mm, µ>0 ATLAS-CONF-2016-0661.8 TeVg̃
GGM (higgsino NLSP) 2 e, µ (Z) 2 jets Yes 20.3 m(NLSP)>430 GeV 1503.03290g̃ 900 GeV
Gravitino LSP 0 mono-jet Yes 20.3 m(G̃)>1.8 × 10−4 eV, m(g̃)=m(q̃)=1.5 TeV 1502.01518F1/2 scale 865 GeV

g̃g̃, g̃→bb̄χ̃0
1 0 3 b Yes 36.1 m(χ̃0

1)<600 GeV ATLAS-CONF-2017-0211.92 TeVg̃

g̃g̃, g̃→tt̄χ̃0
1 0-1 e, µ 3 b Yes 36.1 m(χ̃0

1)<200 GeV ATLAS-CONF-2017-0211.97 TeVg̃
g̃g̃, g̃→bt̄χ̃+1 0-1 e, µ 3 b Yes 20.1 m(χ̃0

1)<300 GeV 1407.0600g̃ 1.37 TeV

b̃1b̃1, b̃1→bχ̃0
1 0 2 b Yes 36.1 m(χ̃0

1)<420 GeV ATLAS-CONF-2017-038950 GeVb̃1

b̃1b̃1, b̃1→tχ̃±1 2 e, µ (SS) 1 b Yes 36.1 m(χ̃0
1)<200 GeV, m(χ̃±1 )= m(χ̃0

1)+100 GeV ATLAS-CONF-2017-030275-700 GeVb̃1

t̃1 t̃1, t̃1→bχ̃±1 0-2 e, µ 1-2 b Yes 4.7/13.3 m(χ̃±1 ) = 2m(χ̃0
1), m(χ̃0

1)=55 GeV 1209.2102, ATLAS-CONF-2016-077t̃1 117-170 GeV 200-720 GeVt̃1

t̃1 t̃1, t̃1→Wbχ̃0
1 or tχ̃0

1 0-2 e, µ 0-2 jets/1-2 b Yes 20.3/36.1 m(χ̃0
1)=1 GeV 1506.08616, ATLAS-CONF-2017-020t̃1 90-198 GeV 205-950 GeVt̃1

t̃1 t̃1, t̃1→cχ̃0
1 0 mono-jet Yes 3.2 m(t̃1)-m(χ̃0

1)=5 GeV 1604.0777390-323 GeVt̃1

t̃1 t̃1(natural GMSB) 2 e, µ (Z) 1 b Yes 20.3 m(χ̃0
1)>150 GeV 1403.5222t̃1 150-600 GeV

t̃2 t̃2, t̃2→t̃1 + Z 3 e, µ (Z) 1 b Yes 36.1 m(χ̃0
1)=0 GeV ATLAS-CONF-2017-019290-790 GeVt̃2

t̃2 t̃2, t̃2→t̃1 + h 1-2 e, µ 4 b Yes 36.1 m(χ̃0
1)=0 GeV ATLAS-CONF-2017-019320-880 GeVt̃2

ℓ̃L,R ℓ̃L,R, ℓ̃→ℓχ̃0
1 2 e, µ 0 Yes 36.1 m(χ̃0

1)=0 ATLAS-CONF-2017-03990-440 GeVℓ̃
χ̃+1 χ̃

−
1 , χ̃+1→ℓ̃ν(ℓν̃) 2 e, µ 0 Yes 36.1 m(χ̃0

1)=0, m(ℓ̃, ν̃)=0.5(m(χ̃±1 )+m(χ̃0
1 )) ATLAS-CONF-2017-039710 GeVχ̃±

1
χ̃±1 χ̃

∓
1 /χ̃

0
2, χ̃+1→τ̃ν(τν̃), χ̃0

2→τ̃τ(νν̃) 2 τ - Yes 36.1 m(χ̃0
1)=0, m(τ̃, ν̃)=0.5(m(χ̃±1 )+m(χ̃0

1)) ATLAS-CONF-2017-035760 GeVχ̃±
1

χ̃±1 χ̃
0
2→ℓ̃Lνℓ̃Lℓ(ν̃ν), ℓν̃ℓ̃Lℓ(ν̃ν) 3 e, µ 0 Yes 36.1 m(χ̃±1 )=m(χ̃0

2), m(χ̃0
1)=0, m(ℓ̃, ν̃)=0.5(m(χ̃±1 )+m(χ̃0

1)) ATLAS-CONF-2017-0391.16 TeVχ̃±
1 , χ̃

0
2

χ̃±1 χ̃
0
2→Wχ̃0

1Zχ̃0
1 2-3 e, µ 0-2 jets Yes 36.1 m(χ̃±1 )=m(χ̃0

2), m(χ̃0
1)=0, ℓ̃ decoupled ATLAS-CONF-2017-039580 GeVχ̃±

1 , χ̃
0
2

χ̃±1 χ̃
0
2→Wχ̃0

1h χ̃0
1, h→bb̄/WW/ττ/γγ e, µ, γ 0-2 b Yes 20.3 m(χ̃±1 )=m(χ̃0

2), m(χ̃0
1)=0, ℓ̃ decoupled 1501.07110χ̃±

1 , χ̃
0
2 270 GeV

χ̃0
2χ̃

0
3, χ̃0

2,3 →ℓ̃Rℓ 4 e, µ 0 Yes 20.3 m(χ̃0
2)=m(χ̃0

3), m(χ̃0
1)=0, m(ℓ̃, ν̃)=0.5(m(χ̃0

2)+m(χ̃0
1)) 1405.5086χ̃0

2,3 635 GeV
GGM (wino NLSP) weak prod., χ̃0

1→γG̃ 1 e, µ + γ - Yes 20.3 cτ<1 mm 1507.05493W̃ 115-370 GeV
GGM (bino NLSP) weak prod., χ̃0

1→γG̃ 2 γ - Yes 20.3 cτ<1 mm 1507.05493W̃ 590 GeV

Direct χ̃+1 χ̃
−
1 prod., long-lived χ̃±1 Disapp. trk 1 jet Yes 36.1 m(χ̃±1 )-m(χ̃0

1)∼160 MeV, τ(χ̃±1 )=0.2 ns ATLAS-CONF-2017-017430 GeVχ̃±
1

Direct χ̃+1 χ̃
−
1 prod., long-lived χ̃±1 dE/dx trk - Yes 18.4 m(χ̃±1 )-m(χ̃0

1)∼160 MeV, τ(χ̃±1 )<15 ns 1506.05332χ̃±
1 495 GeV

Stable, stopped g̃ R-hadron 0 1-5 jets Yes 27.9 m(χ̃0
1)=100 GeV, 10 µs<τ(g̃)<1000 s 1310.6584g̃ 850 GeV

Stable g̃ R-hadron trk - - 3.2 1606.051291.58 TeVg̃
Metastable g̃ R-hadron dE/dx trk - - 3.2 m(χ̃0

1)=100 GeV, τ>10 ns 1604.045201.57 TeVg̃

GMSB, stable τ̃, χ̃0
1→τ̃(ẽ, µ̃)+τ(e, µ) 1-2 µ - - 19.1 10<tanβ<50 1411.6795χ̃0

1 537 GeV
GMSB, χ̃0

1→γG̃, long-lived χ̃0
1 2 γ - Yes 20.3 1<τ(χ̃0

1)<3 ns, SPS8 model 1409.5542χ̃0
1 440 GeV

g̃g̃, χ̃0
1→eeν/eµν/µµν displ. ee/eµ/µµ - - 20.3 7 <cτ(χ̃0

1)< 740 mm, m(g̃)=1.3 TeV 1504.05162χ̃0
1 1.0 TeV

GGM g̃g̃, χ̃0
1→ZG̃ displ. vtx + jets - - 20.3 6 <cτ(χ̃0

1)< 480 mm, m(g̃)=1.1 TeV 1504.05162χ̃0
1 1.0 TeV

LFV pp→ν̃τ + X, ν̃τ→eµ/eτ/µτ eµ,eτ,µτ - - 3.2 λ′311=0.11, λ132/133/233=0.07 1607.080791.9 TeVν̃τ

Bilinear RPV CMSSM 2 e, µ (SS) 0-3 b Yes 20.3 m(q̃)=m(g̃), cτLS P<1 mm 1404.2500q̃, g̃ 1.45 TeV
χ̃+1 χ̃

−
1 , χ̃+1→Wχ̃0

1, χ̃
0
1→eeν, eµν, µµν 4 e, µ - Yes 13.3 m(χ̃0

1)>400GeV, λ12k,0 (k = 1, 2) ATLAS-CONF-2016-0751.14 TeVχ̃±
1

χ̃+1 χ̃
−
1 , χ̃+1→Wχ̃0

1, χ̃
0
1→ττνe, eτντ 3 e, µ + τ - Yes 20.3 m(χ̃0

1)>0.2×m(χ̃±1 ), λ133,0 1405.5086χ̃±
1 450 GeV

g̃g̃, g̃→qqq 0 4-5 large-R jets - 14.8 BR(t)=BR(b)=BR(c)=0% ATLAS-CONF-2016-0571.08 TeVg̃

g̃g̃, g̃→qqχ̃0
1, χ̃0

1 → qqq 0 4-5 large-R jets - 14.8 m(χ̃0
1)=800 GeV ATLAS-CONF-2016-0571.55 TeVg̃

g̃g̃, g̃→tt̄χ̃0
1, χ̃0

1 → qqq 1 e, µ 8-10 jets/0-4 b - 36.1 m(χ̃0
1)= 1 TeV, λ112,0 ATLAS-CONF-2017-0132.1 TeVg̃

g̃g̃, g̃→t̃1t, t̃1→bs 1 e, µ 8-10 jets/0-4 b - 36.1 m(t̃1)= 1 TeV, λ323,0 ATLAS-CONF-2017-0131.65 TeVg̃
t̃1 t̃1, t̃1→bs 0 2 jets + 2 b - 15.4 ATLAS-CONF-2016-022, ATLAS-CONF-2016-084410 GeVt̃1 450-510 GeVt̃1

t̃1 t̃1, t̃1→bℓ 2 e, µ 2 b - 36.1 BR(t̃1→be/µ)>20% ATLAS-CONF-2017-0360.4-1.45 TeVt̃1

Scalar charm, c̃→cχ̃0
1 0 2 c Yes 20.3 m(χ̃0

1)<200 GeV 1501.01325c̃ 510 GeV

Mass scale [TeV]10−1 1

√
s = 7, 8 TeV

√
s = 13 TeV

ATLAS SUSY Searches* - 95% CL Lower Limits
May 2017

ATLAS Preliminary√
s = 7, 8, 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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. . . And Why It’s Still Not Dead!
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The Limits of the Limits

• All limits rely on more or less restrictive
assumptions

• How “universal” are they?
• At the end of Run I, published large scale

study on pMSSM (JHEP 10 (2015) 134)
• pMSSM = only minimal assumptions, 19

parameters
• 22 analyses evaluated
• > 500 Million signal points sampled
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Questions

• How powerful are analyses for different
final states?

• How rigid are our exclusions?
• Which type of signatures did we miss so

far?
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Hard and Soft Limits
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What We Missed
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Summary
• SUSY well motivated extension of the SM

. . . that could solve some open issues
• Searching for SUSY requires looking in

many corners!
• LHC and ATLAS ideal tools for searches
• No signs of SUSY observed (so far)
• More and stronger exclusions put SUSY

under severe stress
• But there is still plenty of room where

SUSY could be hidden!
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