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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) 1507.055251.8 TeVq̃, g̃

q̃q̃, q̃→qχ̃
0
1 0 2-6 jets Yes 20.3 m(χ̃

0
1)=0 GeV, m(1st gen. q̃)=m(2nd gen. q̃) 1405.7875850 GeVq̃

q̃q̃, q̃→qχ̃
0
1 (compressed) mono-jet 1-3 jets Yes 20.3 m(q̃)-m(χ̃

0
1 )<10 GeV 1507.05525100-440 GeVq̃

q̃q̃, q̃→q(ℓℓ/ℓν/νν)χ̃
0
1

2 e, µ (off-Z) 2 jets Yes 20.3 m(χ̃
0
1)=0 GeV 1503.03290780 GeVq̃

g̃g̃, g̃→qq̄χ̃
0
1 0 2-6 jets Yes 20.3 m(χ̃

0
1)=0 GeV 1405.78751.33 TeVg̃

g̃g̃, g̃→qqχ̃
±
1→qqW±χ̃

0
1

0-1 e, µ 2-6 jets Yes 20 m(χ̃
0
1)<300 GeV, m(χ̃

±
)=0.5(m(χ̃

0
1)+m(g̃)) 1507.055251.26 TeVg̃

g̃g̃, g̃→qq(ℓℓ/ℓν/νν)χ̃
0
1

2 e, µ 0-3 jets - 20 m(χ̃
0
1)=0 GeV 1501.035551.32 TeVg̃

GMSB (ℓ̃ NLSP) 1-2 τ + 0-1 ℓ 0-2 jets Yes 20.3 tanβ >20 1407.06031.6 TeVg̃

GGM (bino NLSP) 2 γ - Yes 20.3 cτ(NLSP)<0.1 mm 1507.054931.29 TeVg̃

GGM (higgsino-bino NLSP) γ 1 b Yes 20.3 m(χ̃
0
1)<900 GeV, cτ(NLSP)<0.1 mm, µ<0 1507.054931.3 TeVg̃

GGM (higgsino-bino NLSP) γ 2 jets Yes 20.3 m(χ̃
0
1)<850 GeV, cτ(NLSP)<0.1 mm, µ>0 1507.054931.25 TeVg̃

GGM (higgsino NLSP) 2 e, µ (Z) 2 jets Yes 20.3 m(NLSP)>430 GeV 1503.03290850 GeVg̃

Gravitino LSP 0 mono-jet Yes 20.3 m(G̃)>1.8 × 10−4 eV, m(g̃)=m(q̃)=1.5 TeV 1502.01518865 GeVF1/2 scale

g̃g̃, g̃→bb̄χ̃
0
1 0 3 b Yes 20.1 m(χ̃

0
1)<400 GeV 1407.06001.25 TeVg̃

g̃g̃, g̃→tt̄χ̃
0
1 0 7-10 jets Yes 20.3 m(χ̃

0
1) <350 GeV 1308.18411.1 TeVg̃

g̃g̃, g̃→tt̄χ̃
0
1

0-1 e, µ 3 b Yes 20.1 m(χ̃
0
1)<400 GeV 1407.06001.34 TeVg̃

g̃g̃, g̃→bt̄χ̃
+

1 0-1 e, µ 3 b Yes 20.1 m(χ̃
0
1)<300 GeV 1407.06001.3 TeVg̃

b̃1b̃1, b̃1→bχ̃
0
1 0 2 b Yes 20.1 m(χ̃

0
1)<90 GeV 1308.2631100-620 GeVb̃1

b̃1b̃1, b̃1→tχ̃
±
1 2 e, µ (SS) 0-3 b Yes 20.3 m(χ̃

±
1 )=2 m(χ̃

0
1) 1404.2500275-440 GeVb̃1

t̃1 t̃1, t̃1→bχ̃
±
1 1-2 e, µ 1-2 b Yes 4.7/20.3 m(χ̃

±
1 ) = 2m(χ̃

0
1), m(χ̃

0
1)=55 GeV 1209.2102, 1407.0583110-167 GeVt̃1 230-460 GeVt̃1

t̃1 t̃1, t̃1→Wbχ̃
0
1 or tχ̃

0
1

0-2 e, µ 0-2 jets/1-2 b Yes 20.3 m(χ̃
0
1)=1 GeV 1506.0861690-191 GeVt̃1 210-700 GeVt̃1

t̃1 t̃1, t̃1→cχ̃
0
1 0 mono-jet/c-tag Yes 20.3 m(t̃1)-m(χ̃

0
1 )<85 GeV 1407.060890-240 GeVt̃1
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0
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0
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ℓ̃L,R ℓ̃L,R, ℓ̃→ℓχ̃
0
1

2 e, µ 0 Yes 20.3 m(χ̃
0
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χ̃+
1
χ̃−
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+
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0
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0
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0
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1
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1
χ̃0
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1 )=m(χ̃

0
2), m(χ̃
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1 ,
χ̃0
2

χ̃±
1
χ̃0
2→Wχ̃

0
1Zχ̃

0
1

2-3 e, µ 0-2 jets Yes 20.3 m(χ̃
±
1 )=m(χ̃

0
2), m(χ̃

0
1)=0, sleptons decoupled 1403.5294, 1402.7029420 GeVχ̃±

1 ,
χ̃0
2

χ̃±
1
χ̃0
2→Wχ̃

0
1h χ̃

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

±
1 )=m(χ̃

0
2), m(χ̃

0
1)=0, sleptons decoupled 1501.07110250 GeVχ̃±

1 ,
χ̃0
2

χ̃0
2
χ̃0
3, χ̃

0
2,3 →ℓ̃Rℓ 4 e, µ 0 Yes 20.3 m(χ̃

0
2)=m(χ̃

0
3), m(χ̃

0
1)=0, m(ℓ̃, ν̃)=0.5(m(χ̃

0
2)+m(χ̃

0
1)) 1405.5086620 GeVχ̃0

2,3

GGM (wino NLSP) weak prod. 1 e, µ + γ - Yes 20.3 cτ<1 mm 1507.05493124-361 GeVW̃

Direct χ̃
+

1 χ̃
−
1 prod., long-lived χ̃

±
1 Disapp. trk 1 jet Yes 20.3 m(χ̃

±
1 )-m(χ̃

0
1)∼160 MeV, τ(χ̃

±
1 )=0.2 ns 1310.3675270 GeVχ̃±

1

Direct χ̃
+

1
χ̃−
1 prod., long-lived χ̃

±
1 dE/dx trk - Yes 18.4 m(χ̃

±
1 )-m(χ̃

0
1)∼160 MeV, τ(χ̃

±
1 )<15 ns 1506.05332482 GeVχ̃±

1

Stable, stopped g̃ R-hadron 0 1-5 jets Yes 27.9 m(χ̃
0
1)=100 GeV, 10 µs<τ(g̃)<1000 s 1310.6584832 GeVg̃

Stable g̃ R-hadron trk - - 19.1 1411.67951.27 TeVg̃

GMSB, stable τ̃, χ̃
0
1→τ̃(ẽ, µ̃)+τ(e, µ) 1-2 µ - - 19.1 10<tanβ<50 1411.6795537 GeVχ̃0

1

GMSB, χ̃
0
1→γG̃, long-lived χ̃

0
1

2 γ - Yes 20.3 2<τ(χ̃
0
1)<3 ns, SPS8 model 1409.5542435 GeVχ̃0

1

g̃g̃, χ̃
0
1→eeν/eµν/µµν displ. ee/eµ/µµ - - 20.3 7 <cτ(χ̃

0
1)< 740 mm, m(g̃)=1.3 TeV 1504.051621.0 TeVχ̃0

1

GGM g̃g̃, χ̃
0
1→ZG̃ displ. vtx + jets - - 20.3 6 <cτ(χ̃

0
1)< 480 mm, m(g̃)=1.1 TeV 1504.051621.0 TeVχ̃0

1

LFV pp→ν̃τ + X, ν̃τ→eµ/eτ/µτ eµ,eτ,µτ - - 20.3 λ′
311

=0.11, λ132/133/233=0.07 1503.044301.7 TeVν̃τ

Bilinear RPV CMSSM 2 e, µ (SS) 0-3 b Yes 20.3 m(q̃)=m(g̃), cτLS P<1 mm 1404.25001.35 TeVq̃, g̃

χ̃+
1
χ̃−
1 , χ̃

+

1→Wχ̃
0
1, χ̃

0
1→eeν̃µ, eµν̃e 4 e, µ - Yes 20.3 m(χ̃

0
1)>0.2×m(χ̃

±
1 ), λ121!0 1405.5086750 GeVχ̃±

1

χ̃+
1
χ̃−
1 , χ̃

+

1→Wχ̃
0
1, χ̃

0
1→ττν̃e, eτν̃τ 3 e, µ + τ - Yes 20.3 m(χ̃

0
1)>0.2×m(χ̃

±
1 ), λ133!0 1405.5086450 GeVχ̃±

1

g̃g̃, g̃→qqq 0 6-7 jets - 20.3 BR(t)=BR(b)=BR(c)=0% 1502.05686917 GeVg̃

g̃g̃, g̃→qχ̃
0
1, χ̃

0
1 → qqq 0 6-7 jets - 20.3 m(χ̃

0
1)=600 GeV 1502.05686870 GeVg̃

g̃g̃, g̃→t̃1t, t̃1→bs 2 e, µ (SS) 0-3 b Yes 20.3 1404.250850 GeVg̃

t̃1 t̃1, t̃1→bs 0 2 jets + 2 b - 20.3 ATLAS-CONF-2015-026100-308 GeVt̃1

t̃1 t̃1, t̃1→bℓ 2 e, µ 2 b - 20.3 BR(t̃1→be/µ)>20% ATLAS-CONF-2015-0150.4-1.0 TeVt̃1

Scalar charm, c̃→cχ̃
0
1 0 2 c Yes 20.3 m(χ̃

0
1)<200 GeV 1501.01325490 GeVc̃

Mass scale [TeV]10−1 1

√
s = 7 TeV

√
s = 8 TeV

ATLAS SUSY Searches* - 95% CL Lower Limits
Status: July 2015

ATLAS Preliminary
√
s = 7, 8 TeV

*Only a selection of the available mass limits on new states or phenomena is shown. All limits quoted are observed minus 1σ theoretical signal cross section uncertainty.
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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) 1507.055251.8 TeVq̃, g̃

q̃q̃, q̃→qχ̃
0
1 0 2-6 jets Yes 20.3 m(χ̃

0
1)=0 GeV, m(1st gen. q̃)=m(2nd gen. q̃) 1405.7875850 GeVq̃

q̃q̃, q̃→qχ̃
0
1 (compressed) mono-jet 1-3 jets Yes 20.3 m(q̃)-m(χ̃

0
1 )<10 GeV 1507.05525100-440 GeVq̃

q̃q̃, q̃→q(ℓℓ/ℓν/νν)χ̃
0
1

2 e, µ (off-Z) 2 jets Yes 20.3 m(χ̃
0
1)=0 GeV 1503.03290780 GeVq̃

g̃g̃, g̃→qq̄χ̃
0
1 0 2-6 jets Yes 20.3 m(χ̃

0
1)=0 GeV 1405.78751.33 TeVg̃

g̃g̃, g̃→qqχ̃
±
1→qqW±χ̃

0
1

0-1 e, µ 2-6 jets Yes 20 m(χ̃
0
1)<300 GeV, m(χ̃

±
)=0.5(m(χ̃

0
1)+m(g̃)) 1507.055251.26 TeVg̃

g̃g̃, g̃→qq(ℓℓ/ℓν/νν)χ̃
0
1

2 e, µ 0-3 jets - 20 m(χ̃
0
1)=0 GeV 1501.035551.32 TeVg̃

GMSB (ℓ̃ NLSP) 1-2 τ + 0-1 ℓ 0-2 jets Yes 20.3 tanβ >20 1407.06031.6 TeVg̃

GGM (bino NLSP) 2 γ - Yes 20.3 cτ(NLSP)<0.1 mm 1507.054931.29 TeVg̃

GGM (higgsino-bino NLSP) γ 1 b Yes 20.3 m(χ̃
0
1)<900 GeV, cτ(NLSP)<0.1 mm, µ<0 1507.054931.3 TeVg̃

GGM (higgsino-bino NLSP) γ 2 jets Yes 20.3 m(χ̃
0
1)<850 GeV, cτ(NLSP)<0.1 mm, µ>0 1507.054931.25 TeVg̃

GGM (higgsino NLSP) 2 e, µ (Z) 2 jets Yes 20.3 m(NLSP)>430 GeV 1503.03290850 GeVg̃

Gravitino LSP 0 mono-jet Yes 20.3 m(G̃)>1.8 × 10−4 eV, m(g̃)=m(q̃)=1.5 TeV 1502.01518865 GeVF1/2 scale

g̃g̃, g̃→bb̄χ̃
0
1 0 3 b Yes 20.1 m(χ̃

0
1)<400 GeV 1407.06001.25 TeVg̃

g̃g̃, g̃→tt̄χ̃
0
1 0 7-10 jets Yes 20.3 m(χ̃

0
1) <350 GeV 1308.18411.1 TeVg̃

g̃g̃, g̃→tt̄χ̃
0
1

0-1 e, µ 3 b Yes 20.1 m(χ̃
0
1)<400 GeV 1407.06001.34 TeVg̃

g̃g̃, g̃→bt̄χ̃
+

1 0-1 e, µ 3 b Yes 20.1 m(χ̃
0
1)<300 GeV 1407.06001.3 TeVg̃

b̃1b̃1, b̃1→bχ̃
0
1 0 2 b Yes 20.1 m(χ̃

0
1)<90 GeV 1308.2631100-620 GeVb̃1

b̃1b̃1, b̃1→tχ̃
±
1 2 e, µ (SS) 0-3 b Yes 20.3 m(χ̃

±
1 )=2 m(χ̃

0
1) 1404.2500275-440 GeVb̃1

t̃1 t̃1, t̃1→bχ̃
±
1 1-2 e, µ 1-2 b Yes 4.7/20.3 m(χ̃

±
1 ) = 2m(χ̃

0
1), m(χ̃

0
1)=55 GeV 1209.2102, 1407.0583110-167 GeVt̃1 230-460 GeVt̃1

t̃1 t̃1, t̃1→Wbχ̃
0
1 or tχ̃

0
1

0-2 e, µ 0-2 jets/1-2 b Yes 20.3 m(χ̃
0
1)=1 GeV 1506.0861690-191 GeVt̃1 210-700 GeVt̃1

t̃1 t̃1, t̃1→cχ̃
0
1 0 mono-jet/c-tag Yes 20.3 m(t̃1)-m(χ̃

0
1 )<85 GeV 1407.060890-240 GeVt̃1

t̃1 t̃1(natural GMSB) 2 e, µ (Z) 1 b Yes 20.3 m(χ̃
0
1)>150 GeV 1403.5222150-580 GeVt̃1

t̃2 t̃2, t̃2→t̃1 + Z 3 e, µ (Z) 1 b Yes 20.3 m(χ̃
0
1)<200 GeV 1403.5222290-600 GeVt̃2

ℓ̃L,R ℓ̃L,R, ℓ̃→ℓχ̃
0
1

2 e, µ 0 Yes 20.3 m(χ̃
0
1)=0 GeV 1403.529490-325 GeVℓ̃

χ̃+
1
χ̃−
1 , χ̃

+

1→ℓ̃ν(ℓν̃) 2 e, µ 0 Yes 20.3 m(χ̃
0
1)=0 GeV, m(ℓ̃, ν̃)=0.5(m(χ̃

±
1 )+m(χ̃

0
1)) 1403.5294140-465 GeVχ̃±

1

χ̃+
1
χ̃−
1 , χ̃

+

1→τ̃ν(τν̃) 2 τ - Yes 20.3 m(χ̃
0
1)=0 GeV, m(τ̃, ν̃)=0.5(m(χ̃

±
1 )+m(χ̃

0
1)) 1407.0350100-350 GeVχ̃±

1

χ̃±
1
χ̃0
2→ℓ̃Lνℓ̃Lℓ(ν̃ν), ℓν̃ℓ̃Lℓ(ν̃ν) 3 e, µ 0 Yes 20.3 m(χ̃

±
1 )=m(χ̃

0
2), m(χ̃

0
1)=0, m(ℓ̃, ν̃)=0.5(m(χ̃

±
1 )+m(χ̃

0
1)) 1402.7029700 GeVχ̃±

1 ,
χ̃0
2

χ̃±
1
χ̃0
2→Wχ̃

0
1Zχ̃

0
1

2-3 e, µ 0-2 jets Yes 20.3 m(χ̃
±
1 )=m(χ̃

0
2), m(χ̃

0
1)=0, sleptons decoupled 1403.5294, 1402.7029420 GeVχ̃±

1 ,
χ̃0
2

χ̃±
1
χ̃0
2→Wχ̃

0
1h χ̃

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

±
1 )=m(χ̃

0
2), m(χ̃

0
1)=0, sleptons decoupled 1501.07110250 GeVχ̃±

1 ,
χ̃0
2

χ̃0
2
χ̃0
3, χ̃

0
2,3 →ℓ̃Rℓ 4 e, µ 0 Yes 20.3 m(χ̃

0
2)=m(χ̃

0
3), m(χ̃

0
1)=0, m(ℓ̃, ν̃)=0.5(m(χ̃

0
2)+m(χ̃

0
1)) 1405.5086620 GeVχ̃0

2,3

GGM (wino NLSP) weak prod. 1 e, µ + γ - Yes 20.3 cτ<1 mm 1507.05493124-361 GeVW̃

Direct χ̃
+

1 χ̃
−
1 prod., long-lived χ̃

±
1 Disapp. trk 1 jet Yes 20.3 m(χ̃

±
1 )-m(χ̃

0
1)∼160 MeV, τ(χ̃

±
1 )=0.2 ns 1310.3675270 GeVχ̃±

1

Direct χ̃
+

1
χ̃−
1 prod., long-lived χ̃

±
1 dE/dx trk - Yes 18.4 m(χ̃

±
1 )-m(χ̃

0
1)∼160 MeV, τ(χ̃

±
1 )<15 ns 1506.05332482 GeVχ̃±

1

Stable, stopped g̃ R-hadron 0 1-5 jets Yes 27.9 m(χ̃
0
1)=100 GeV, 10 µs<τ(g̃)<1000 s 1310.6584832 GeVg̃

Stable g̃ R-hadron trk - - 19.1 1411.67951.27 TeVg̃

GMSB, stable τ̃, χ̃
0
1→τ̃(ẽ, µ̃)+τ(e, µ) 1-2 µ - - 19.1 10<tanβ<50 1411.6795537 GeVχ̃0

1

GMSB, χ̃
0
1→γG̃, long-lived χ̃

0
1

2 γ - Yes 20.3 2<τ(χ̃
0
1)<3 ns, SPS8 model 1409.5542435 GeVχ̃0

1

g̃g̃, χ̃
0
1→eeν/eµν/µµν displ. ee/eµ/µµ - - 20.3 7 <cτ(χ̃

0
1)< 740 mm, m(g̃)=1.3 TeV 1504.051621.0 TeVχ̃0

1

GGM g̃g̃, χ̃
0
1→ZG̃ displ. vtx + jets - - 20.3 6 <cτ(χ̃

0
1)< 480 mm, m(g̃)=1.1 TeV 1504.051621.0 TeVχ̃0

1

LFV pp→ν̃τ + X, ν̃τ→eµ/eτ/µτ eµ,eτ,µτ - - 20.3 λ′
311

=0.11, λ132/133/233=0.07 1503.044301.7 TeVν̃τ

Bilinear RPV CMSSM 2 e, µ (SS) 0-3 b Yes 20.3 m(q̃)=m(g̃), cτLS P<1 mm 1404.25001.35 TeVq̃, g̃

χ̃+
1
χ̃−
1 , χ̃

+

1→Wχ̃
0
1, χ̃

0
1→eeν̃µ, eµν̃e 4 e, µ - Yes 20.3 m(χ̃

0
1)>0.2×m(χ̃

±
1 ), λ121!0 1405.5086750 GeVχ̃±

1

χ̃+
1
χ̃−
1 , χ̃

+

1→Wχ̃
0
1, χ̃

0
1→ττν̃e, eτν̃τ 3 e, µ + τ - Yes 20.3 m(χ̃

0
1)>0.2×m(χ̃

±
1 ), λ133!0 1405.5086450 GeVχ̃±

1

g̃g̃, g̃→qqq 0 6-7 jets - 20.3 BR(t)=BR(b)=BR(c)=0% 1502.05686917 GeVg̃

g̃g̃, g̃→qχ̃
0
1, χ̃

0
1 → qqq 0 6-7 jets - 20.3 m(χ̃

0
1)=600 GeV 1502.05686870 GeVg̃

g̃g̃, g̃→t̃1t, t̃1→bs 2 e, µ (SS) 0-3 b Yes 20.3 1404.250850 GeVg̃

t̃1 t̃1, t̃1→bs 0 2 jets + 2 b - 20.3 ATLAS-CONF-2015-026100-308 GeVt̃1

t̃1 t̃1, t̃1→bℓ 2 e, µ 2 b - 20.3 BR(t̃1→be/µ)>20% ATLAS-CONF-2015-0150.4-1.0 TeVt̃1

Scalar charm, c̃→cχ̃
0
1 0 2 c Yes 20.3 m(χ̃

0
1)<200 GeV 1501.01325490 GeVc̃

Mass scale [TeV]10−1 1

√
s = 7 TeV

√
s = 8 TeV

ATLAS SUSY Searches* - 95% CL Lower Limits
Status: July 2015

ATLAS Preliminary
√
s = 7, 8 TeV

*Only a selection of the available mass limits on new states or phenomena is shown. All limits quoted are observed minus 1σ theoretical signal cross section uncertainty.
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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) 1507.055251.8 TeVq̃, g̃

q̃q̃, q̃→qχ̃
0
1 0 2-6 jets Yes 20.3 m(χ̃

0
1)=0 GeV, m(1st gen. q̃)=m(2nd gen. q̃) 1405.7875850 GeVq̃

q̃q̃, q̃→qχ̃
0
1 (compressed) mono-jet 1-3 jets Yes 20.3 m(q̃)-m(χ̃

0
1 )<10 GeV 1507.05525100-440 GeVq̃

q̃q̃, q̃→q(ℓℓ/ℓν/νν)χ̃
0
1

2 e, µ (off-Z) 2 jets Yes 20.3 m(χ̃
0
1)=0 GeV 1503.03290780 GeVq̃

g̃g̃, g̃→qq̄χ̃
0
1 0 2-6 jets Yes 20.3 m(χ̃

0
1)=0 GeV 1405.78751.33 TeVg̃

g̃g̃, g̃→qqχ̃
±
1→qqW±χ̃

0
1

0-1 e, µ 2-6 jets Yes 20 m(χ̃
0
1)<300 GeV, m(χ̃

±
)=0.5(m(χ̃

0
1)+m(g̃)) 1507.055251.26 TeVg̃

g̃g̃, g̃→qq(ℓℓ/ℓν/νν)χ̃
0
1

2 e, µ 0-3 jets - 20 m(χ̃
0
1)=0 GeV 1501.035551.32 TeVg̃

GMSB (ℓ̃ NLSP) 1-2 τ + 0-1 ℓ 0-2 jets Yes 20.3 tanβ >20 1407.06031.6 TeVg̃

GGM (bino NLSP) 2 γ - Yes 20.3 cτ(NLSP)<0.1 mm 1507.054931.29 TeVg̃

GGM (higgsino-bino NLSP) γ 1 b Yes 20.3 m(χ̃
0
1)<900 GeV, cτ(NLSP)<0.1 mm, µ<0 1507.054931.3 TeVg̃

GGM (higgsino-bino NLSP) γ 2 jets Yes 20.3 m(χ̃
0
1)<850 GeV, cτ(NLSP)<0.1 mm, µ>0 1507.054931.25 TeVg̃

GGM (higgsino NLSP) 2 e, µ (Z) 2 jets Yes 20.3 m(NLSP)>430 GeV 1503.03290850 GeVg̃

Gravitino LSP 0 mono-jet Yes 20.3 m(G̃)>1.8 × 10−4 eV, m(g̃)=m(q̃)=1.5 TeV 1502.01518865 GeVF1/2 scale

g̃g̃, g̃→bb̄χ̃
0
1 0 3 b Yes 20.1 m(χ̃

0
1)<400 GeV 1407.06001.25 TeVg̃

g̃g̃, g̃→tt̄χ̃
0
1 0 7-10 jets Yes 20.3 m(χ̃

0
1) <350 GeV 1308.18411.1 TeVg̃

g̃g̃, g̃→tt̄χ̃
0
1

0-1 e, µ 3 b Yes 20.1 m(χ̃
0
1)<400 GeV 1407.06001.34 TeVg̃

g̃g̃, g̃→bt̄χ̃
+

1 0-1 e, µ 3 b Yes 20.1 m(χ̃
0
1)<300 GeV 1407.06001.3 TeVg̃

b̃1b̃1, b̃1→bχ̃
0
1 0 2 b Yes 20.1 m(χ̃

0
1)<90 GeV 1308.2631100-620 GeVb̃1

b̃1b̃1, b̃1→tχ̃
±
1 2 e, µ (SS) 0-3 b Yes 20.3 m(χ̃

±
1 )=2 m(χ̃

0
1) 1404.2500275-440 GeVb̃1

t̃1 t̃1, t̃1→bχ̃
±
1 1-2 e, µ 1-2 b Yes 4.7/20.3 m(χ̃

±
1 ) = 2m(χ̃

0
1), m(χ̃

0
1)=55 GeV 1209.2102, 1407.0583110-167 GeVt̃1 230-460 GeVt̃1

t̃1 t̃1, t̃1→Wbχ̃
0
1 or tχ̃

0
1

0-2 e, µ 0-2 jets/1-2 b Yes 20.3 m(χ̃
0
1)=1 GeV 1506.0861690-191 GeVt̃1 210-700 GeVt̃1

t̃1 t̃1, t̃1→cχ̃
0
1 0 mono-jet/c-tag Yes 20.3 m(t̃1)-m(χ̃

0
1 )<85 GeV 1407.060890-240 GeVt̃1

t̃1 t̃1(natural GMSB) 2 e, µ (Z) 1 b Yes 20.3 m(χ̃
0
1)>150 GeV 1403.5222150-580 GeVt̃1

t̃2 t̃2, t̃2→t̃1 + Z 3 e, µ (Z) 1 b Yes 20.3 m(χ̃
0
1)<200 GeV 1403.5222290-600 GeVt̃2

ℓ̃L,R ℓ̃L,R, ℓ̃→ℓχ̃
0
1

2 e, µ 0 Yes 20.3 m(χ̃
0
1)=0 GeV 1403.529490-325 GeVℓ̃

χ̃+
1
χ̃−
1 , χ̃

+

1→ℓ̃ν(ℓν̃) 2 e, µ 0 Yes 20.3 m(χ̃
0
1)=0 GeV, m(ℓ̃, ν̃)=0.5(m(χ̃

±
1 )+m(χ̃

0
1)) 1403.5294140-465 GeVχ̃±

1

χ̃+
1
χ̃−
1 , χ̃

+

1→τ̃ν(τν̃) 2 τ - Yes 20.3 m(χ̃
0
1)=0 GeV, m(τ̃, ν̃)=0.5(m(χ̃

±
1 )+m(χ̃

0
1)) 1407.0350100-350 GeVχ̃±

1

χ̃±
1
χ̃0
2→ℓ̃Lνℓ̃Lℓ(ν̃ν), ℓν̃ℓ̃Lℓ(ν̃ν) 3 e, µ 0 Yes 20.3 m(χ̃

±
1 )=m(χ̃

0
2), m(χ̃

0
1)=0, m(ℓ̃, ν̃)=0.5(m(χ̃

±
1 )+m(χ̃

0
1)) 1402.7029700 GeVχ̃±

1 ,
χ̃0
2

χ̃±
1
χ̃0
2→Wχ̃

0
1Zχ̃

0
1

2-3 e, µ 0-2 jets Yes 20.3 m(χ̃
±
1 )=m(χ̃

0
2), m(χ̃

0
1)=0, sleptons decoupled 1403.5294, 1402.7029420 GeVχ̃±

1 ,
χ̃0
2

χ̃±
1
χ̃0
2→Wχ̃

0
1h χ̃

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

±
1 )=m(χ̃

0
2), m(χ̃

0
1)=0, sleptons decoupled 1501.07110250 GeVχ̃±

1 ,
χ̃0
2

χ̃0
2
χ̃0
3, χ̃

0
2,3 →ℓ̃Rℓ 4 e, µ 0 Yes 20.3 m(χ̃

0
2)=m(χ̃

0
3), m(χ̃
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1)=0, m(ℓ̃, ν̃)=0.5(m(χ̃
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−
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Stable g̃ R-hadron trk - - 19.1 1411.67951.27 TeVg̃
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1

GMSB, χ̃
0
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LFV pp→ν̃τ + X, ν̃τ→eµ/eτ/µτ eµ,eτ,µτ - - 20.3 λ′
311
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t̃1 t̃1, t̃1→bℓ 2 e, µ 2 b - 20.3 BR(t̃1→be/µ)>20% ATLAS-CONF-2015-0150.4-1.0 TeVt̃1

Scalar charm, c̃→cχ̃
0
1 0 2 c Yes 20.3 m(χ̃

0
1)<200 GeV 1501.01325490 GeVc̃

Mass scale [TeV]10−1 1

√
s = 7 TeV

√
s = 8 TeV

ATLAS SUSY Searches* - 95% CL Lower Limits
Status: July 2015

ATLAS Preliminary
√
s = 7, 8 TeV

*Only a selection of the available mass limits on new states or phenomena is shown. All limits quoted are observed minus 1σ theoretical signal cross section uncertainty.
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SUSY hunters @ Nikhef

5

Paul, Sascha, !
Antonia, Ingrid:!
0-leptons, 2-6 jets, !
and ETmiss

Paul, Sarah, !
Pierfrancesco:!
Stop decays with !
taus.

Sarah:!
Chargino,!
neutralino, and!
slepton production

Sascha, Jeroen:!
Model !
independent!
general searches.



What am I looking for?

6

g̃

g̃
p

p

�̃0
1

q

q

�̃0
1

q

q

q̃

q̃
p

p

�̃0
1

q

�̃0
1

q

Squark and gluino, simplified models:!

✤ No assumption on the SUSY 
breaking!

✤ One type of sparticle is produced!

✤ 100% BF with simple decay chain.
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Decay forbidden:!
mLSP > msq
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mass difference:!

soft jets from 
decay,!

rely on ISR jet.
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mass difference:!
hard jets from 

decay.
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Analysis Strategy

8

✤ Signal regions: no leptons, 2-6 jets, and 
ETmiss. !

✤ Cut on the effective mass discriminates 
between signal and background:!

!

✤ Background estimates performed with 
transfer factors from Control Regions:!

!

✤ Five major backgrounds considered:!

✤ Top, W+jets, Z+jets, diboson, 
multijet.

Nbkg,est
SR

= Nbkg,obs
CR

· N
bkg,MC

SR

Nbkg,MC

CR

Validation!
Region 1

Control!
Region

Signal!
Region

Variable 1

Va
ria

bl
e 

2

Validation!
Region 2

me↵ = Emiss
T +

njetsX

i

|piT(jet)|
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normalisation parameters and systematic uncertainties but also contamination in the CRs from SUSY
signal events, when a particular model is considered for exclusion. The experimental systematic uncer-
tainties on the signal are taken into account for this calculation and are assumed to be fully correlated
with those of the SM background. The profile likelihood ratio test statistic is used to exclude the signal-
plus-background hypothesis for specific signal models. The CLs method [73, 74] is used to derive the
confidence level of the exclusion; signal models with CLs value below 0.05 are said to be excluded at
95% CL. Figure 4 shows the observed (solid line) and expected (dashed line) exclusion limits at 95% CL
in the b̃1 � �̃0

1 mass plane.
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Figure 4: Expected and observed exclusion limits at 95% CL, as well as ±1 � variation on the expected limit, in
the b̃1 � �̃0

1 mass plane. The yellow band around the expected limits show the impact of the experimental and SM
background theoretical uncertainties. The dotted lines show the impact on the observed limit of the variation of the
nominal signal cross-section by ±1 � of its theoretical uncertainties. The exclusion limits from the Run-1 ATLAS
searches [66, 75] are also superimposed.
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normalisation parameters and systematic uncertainties but also contamination in the CRs from SUSY
signal events, when a particular model is considered for exclusion. The experimental systematic uncer-
tainties on the signal are taken into account for this calculation and are assumed to be fully correlated
with those of the SM background. The profile likelihood ratio test statistic is used to exclude the signal-
plus-background hypothesis for specific signal models. The CLs method [73, 74] is used to derive the
confidence level of the exclusion; signal models with CLs value below 0.05 are said to be excluded at
95% CL. Figure 4 shows the observed (solid line) and expected (dashed line) exclusion limits at 95% CL
in the b̃1 � �̃0

1 mass plane.

 [GeV]
1b~m

100 200 300 400 500 600 700 800 900 1000 1100

 [G
eV

]
0 1
χ∼

m

0

100

200

300

400

500

600

700

800

Best SR

 fo
rbi

dd
en

0
1χ∼

 b 
→ 1b~

=8 TeVs, -1 + 2 b-jets, 20.1 fbT
missATLAS E

=8 TeVs, -1ATLAS monojet, 20.3 fb

0
1
χ∼ b → 1b~Bottom squark pair production, 

-1=13 TeV, 3.2 fbs

ATLAS Preliminary )theory
SUSYσ1 ±Observed limit (

)expσ1 ±Expected limit (

All limits at 95% CL

Figure 4: Expected and observed exclusion limits at 95% CL, as well as ±1 � variation on the expected limit, in
the b̃1 � �̃0

1 mass plane. The yellow band around the expected limits show the impact of the experimental and SM
background theoretical uncertainties. The dotted lines show the impact on the observed limit of the variation of the
nominal signal cross-section by ±1 � of its theoretical uncertainties. The exclusion limits from the Run-1 ATLAS
searches [66, 75] are also superimposed.
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normalisation parameters and systematic uncertainties but also contamination in the CRs from SUSY
signal events, when a particular model is considered for exclusion. The experimental systematic uncer-
tainties on the signal are taken into account for this calculation and are assumed to be fully correlated
with those of the SM background. The profile likelihood ratio test statistic is used to exclude the signal-
plus-background hypothesis for specific signal models. The CLs method [73, 74] is used to derive the
confidence level of the exclusion; signal models with CLs value below 0.05 are said to be excluded at
95% CL. Figure 4 shows the observed (solid line) and expected (dashed line) exclusion limits at 95% CL
in the b̃1 � �̃0

1 mass plane.
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Figure 4: Expected and observed exclusion limits at 95% CL, as well as ±1 � variation on the expected limit, in
the b̃1 � �̃0

1 mass plane. The yellow band around the expected limits show the impact of the experimental and SM
background theoretical uncertainties. The dotted lines show the impact on the observed limit of the variation of the
nominal signal cross-section by ±1 � of its theoretical uncertainties. The exclusion limits from the Run-1 ATLAS
searches [66, 75] are also superimposed.

14

0 leptons + 2 b-jets



N
o

t
r
e
v

i
e
w

e
d

,
f
o

r
i
n

t
e
r
n

a
l

c
i
r
c
u

l
a

t
i
o

n
o

n
l
y

 [GeV]g~m
1000 1200 1400 1600 1800 2000

 [G
eV

]
10
χ∼

m

0

200

400

600

800

1000

1200

1400

1600
-1ATLAS 8 TeV, 20.1 fb

)expσ1 ±Expected limit (

)theory
SUSYσ1 ±Observed limit (

b
 + 2m

0
1χ

∼ < m
g~m

)g~) >> m(q~, m(0
1
χ∼+b b→ g~  production, g~g~

All limits at 95% CL

 PreliminaryATLAS
-1=13 TeV, 3.3 fbs

-1ATLAS 8 TeV, 20.1 fb

)expσ1 ±Expected limit (

)theory
SUSYσ1 ±Observed limit (

 [GeV]g~m
1000 1200 1400 1600 1800 2000

 [G
eV

]
10
χ∼

m

0

200

400

600

800

1000

1200

1400

1600
-1ATLAS 8 TeV, 20.1 fb

)expσ1 ±Expected limit (

)theory
SUSYσ1 ±Observed limit (

t
 + 2m

0
1χ∼ < m

g~m

)g~) >> m(q~, m(0
1
χ∼+t t→ g~  production, g~g~

All limits at 95% CL

 PreliminaryATLAS
-1=13 TeV, 3.3 fbs

-1ATLAS 8 TeV, 20.1 fb

)expσ1 ±Expected limit (

)theory
SUSYσ1 ±Observed limit (

Figure 5: Exclusion limits in the �̃0
1 and g̃ mass plane for the (a) Gbb and (b) Gtt models. The dashed and solid bold

lines show the 95% CL expected and observed limits respectively. The shaded bands around the expected limits
show the impact of the experimental and background theoretical uncertainties. The dotted lines show the impact
on the observed limit of the variation of the nominal signal cross-section by ±1� of its theoretical uncertainty. The
95% CL expected and observed limits from the

p
s = 8 TeV ATLAS search requiring at least three b-tagged jets

[18] are also shown.

9 Conclusion

A search for pair-produced gluinos decaying via sbottom or stop is presented. LHC proton–proton colli-
sion data from the full 2015 data-taking period were analysed, corresponding to an integrated luminosity
of 3.3 fb�1 collected at

p
s = 13 TeV by the ATLAS detector. Several signal regions are designed for

di↵erent scenarios of gluino and LSP masses. They require several high-pT jets, of which at least three
must be b-tagged, large Emiss

T and either zero or at least one charged lepton. For the gluino-mediated
stop model with large mass di↵erences between the gluino and the LSP, large-radius jets identified as
originating from highly boosted top quarks are employed. The background is dominated by tt̄+jets that
is normalized in dedicated control regions. The observed number of events is in agreement with the pre-
dicted background in each signal region. Model-independent limits are set on the visible cross section
for new physics processes. Exclusion limits are set on the gluino-mediated stop and sbottom simplified
models. For LSP masses below approximately 700 GeV, gluino masses of less than 1780 GeV and 1675
GeV are excluded at the 95% CL for the gluino-mediated sbottom and stop models, respectively. These
results significantly extend the exclusion limits obtained with the

p
s = 8 TeV dataset.
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normalisation parameters and systematic uncertainties but also contamination in the CRs from SUSY
signal events, when a particular model is considered for exclusion. The experimental systematic uncer-
tainties on the signal are taken into account for this calculation and are assumed to be fully correlated
with those of the SM background. The profile likelihood ratio test statistic is used to exclude the signal-
plus-background hypothesis for specific signal models. The CLs method [73, 74] is used to derive the
confidence level of the exclusion; signal models with CLs value below 0.05 are said to be excluded at
95% CL. Figure 4 shows the observed (solid line) and expected (dashed line) exclusion limits at 95% CL
in the b̃1 � �̃0

1 mass plane.
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Figure 4: Expected and observed exclusion limits at 95% CL, as well as ±1 � variation on the expected limit, in
the b̃1 � �̃0

1 mass plane. The yellow band around the expected limits show the impact of the experimental and SM
background theoretical uncertainties. The dotted lines show the impact on the observed limit of the variation of the
nominal signal cross-section by ±1 � of its theoretical uncertainties. The exclusion limits from the Run-1 ATLAS
searches [66, 75] are also superimposed.
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1 and g̃ mass plane for the (a) Gbb and (b) Gtt models. The dashed and solid bold

lines show the 95% CL expected and observed limits respectively. The shaded bands around the expected limits
show the impact of the experimental and background theoretical uncertainties. The dotted lines show the impact
on the observed limit of the variation of the nominal signal cross-section by ±1� of its theoretical uncertainty. The
95% CL expected and observed limits from the

p
s = 8 TeV ATLAS search requiring at least three b-tagged jets

[18] are also shown.

9 Conclusion

A search for pair-produced gluinos decaying via sbottom or stop is presented. LHC proton–proton colli-
sion data from the full 2015 data-taking period were analysed, corresponding to an integrated luminosity
of 3.3 fb�1 collected at

p
s = 13 TeV by the ATLAS detector. Several signal regions are designed for

di↵erent scenarios of gluino and LSP masses. They require several high-pT jets, of which at least three
must be b-tagged, large Emiss

T and either zero or at least one charged lepton. For the gluino-mediated
stop model with large mass di↵erences between the gluino and the LSP, large-radius jets identified as
originating from highly boosted top quarks are employed. The background is dominated by tt̄+jets that
is normalized in dedicated control regions. The observed number of events is in agreement with the pre-
dicted background in each signal region. Model-independent limits are set on the visible cross section
for new physics processes. Exclusion limits are set on the gluino-mediated stop and sbottom simplified
models. For LSP masses below approximately 700 GeV, gluino masses of less than 1780 GeV and 1675
GeV are excluded at the 95% CL for the gluino-mediated sbottom and stop models, respectively. These
results significantly extend the exclusion limits obtained with the

p
s = 8 TeV dataset.
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normalisation parameters and systematic uncertainties but also contamination in the CRs from SUSY
signal events, when a particular model is considered for exclusion. The experimental systematic uncer-
tainties on the signal are taken into account for this calculation and are assumed to be fully correlated
with those of the SM background. The profile likelihood ratio test statistic is used to exclude the signal-
plus-background hypothesis for specific signal models. The CLs method [73, 74] is used to derive the
confidence level of the exclusion; signal models with CLs value below 0.05 are said to be excluded at
95% CL. Figure 4 shows the observed (solid line) and expected (dashed line) exclusion limits at 95% CL
in the b̃1 � �̃0

1 mass plane.
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Figure 4: Expected and observed exclusion limits at 95% CL, as well as ±1 � variation on the expected limit, in
the b̃1 � �̃0

1 mass plane. The yellow band around the expected limits show the impact of the experimental and SM
background theoretical uncertainties. The dotted lines show the impact on the observed limit of the variation of the
nominal signal cross-section by ±1 � of its theoretical uncertainties. The exclusion limits from the Run-1 ATLAS
searches [66, 75] are also superimposed.

14

0 leptons + 2 b-jets



N
o

t
r
e
v

i
e
w

e
d

,
f
o

r
i
n

t
e
r
n

a
l

c
i
r
c
u

l
a

t
i
o

n
o

n
l
y

 [GeV]g~m
500 600 700 800 900 1000 1100 1200 1300 1400 1500

 [G
eV

]
10 χ∼

m

200

400

600

800

1000

1200

 
1

0
χ∼

 <  m
g~m

))/2
1
0
χ∼) + m(

2
0
χ∼) = (m(ν∼,l~))/2, m(

1
0
χ∼) + m(g~) = (m(

2
0
χ∼; m(

1

0
χ∼)νν qq(ll/→ g~ production, g~g~

-1=13 TeV, 3.2 fbs

ATLAS Preliminary Observed limit 

)expσ1 ±Expected limit (

All limits at 95% CL

((a)) g̃ ! qq̄`` �̃
0
1 scenario, SR0b3j

 [GeV]g~m
700 800 900 1000 1100 1200 1300

 [G
eV

]
10 χ∼

m

200

400

600

800

1000

 
1

0
χ∼ + m

Z + m
W

 <  m
g~m

))/2
1
0
χ∼) + m(

1
±
χ∼) = (m(

2
0
χ∼))/2, m(

1
0
χ∼) + m(g~) = (m(

1
±
χ∼; m(

1

0
χ∼ qqWZ→ g~ production, g~g~

-1=13 TeV, 3.2 fbs

ATLAS Preliminary Observed limit 

)expσ1 ±Expected limit (

-1ATLAS 8 TeV, 20.3 fb

All limits at 95% CL

((b)) g̃ ! qq̄

0
W Z

�̃0
1 scenario, SR0b5j

 [GeV]
1b~m

450 500 550 600 650

 [G
eV

]
10 χ∼

m

100

150

200

250

300

 + 
10

0 G
eV

1
0

χ∼

 + 
m

t

 < 
 m

b~m

) + 100 GeV
1
0
χ∼) = m(

1
±χ∼, m(

1
±χ∼ t→1b~ production, 1b~ 1b~

-1=13 TeV, 3.2 fbs

ATLAS Preliminary Observed limit 

)expσ1 ±Expected limit (

All limits at 95% CL

((c)) b̃1 ! t

�̃�1 scenario, SR1b

 [GeV]g~m
950 1000 1050 1100 1150 1200 1250 1300 1350 1400

 [G
eV

]
10 χ∼

m

100

200

300

400

500

600

700

800

900

1000

1100
)g~) >> m(1t

~, m(
1
0
χ∼t t→g~ production, g~ g~

-1=13 TeV, 3.2 fbs

ATLAS Preliminary

 
1

0
χ∼ + m

t
 <  2m
g~m

Observed limit 

)expσ1 ±Expected limit (
-1ATLAS 8 TeV, 20.3 fb

All limits at 95% CL

((d)) g̃ ! tt̄

�̃0
1 scenario, SR3b

Figure 4: Observed and expected exclusion limits on the g̃, b̃1and �̃0
1 masses in the context of SUSY scenarios

with simplified mass spectra featuring g̃g̃ or b̃1b̃

⇤
1 pair production with exclusive decay modes. The signal region

used to obtain the limits is specified for each scenario. The contours of the band around the expected limit are the
±1� results, including all uncertainties except theoretical uncertainties on the signal cross-section. The dotted lines
around the observed limit illustrate the change in the observed limit as the nominal signal cross-section is scaled
up and down by the theoretical uncertainty. All limits are computed at 95% CL. The diagonal lines indicate the
kinematic limit for the decays in each specified scenario. Results are compared with the observed limits obtained
by previous ATLAS searches [71, 72].
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Figure 4: Observed and expected exclusion limits on the g̃, b̃1and �̃0
1 masses in the context of SUSY scenarios

with simplified mass spectra featuring g̃g̃ or b̃1b̃

⇤
1 pair production with exclusive decay modes. The signal region

used to obtain the limits is specified for each scenario. The contours of the band around the expected limit are the
±1� results, including all uncertainties except theoretical uncertainties on the signal cross-section. The dotted lines
around the observed limit illustrate the change in the observed limit as the nominal signal cross-section is scaled
up and down by the theoretical uncertainty. All limits are computed at 95% CL. The diagonal lines indicate the
kinematic limit for the decays in each specified scenario. Results are compared with the observed limits obtained
by previous ATLAS searches [71, 72].
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Figure 5: Exclusion limits in the �̃0
1 and g̃ mass plane for the (a) Gbb and (b) Gtt models. The dashed and solid bold

lines show the 95% CL expected and observed limits respectively. The shaded bands around the expected limits
show the impact of the experimental and background theoretical uncertainties. The dotted lines show the impact
on the observed limit of the variation of the nominal signal cross-section by ±1� of its theoretical uncertainty. The
95% CL expected and observed limits from the

p
s = 8 TeV ATLAS search requiring at least three b-tagged jets

[18] are also shown.

9 Conclusion

A search for pair-produced gluinos decaying via sbottom or stop is presented. LHC proton–proton colli-
sion data from the full 2015 data-taking period were analysed, corresponding to an integrated luminosity
of 3.3 fb�1 collected at

p
s = 13 TeV by the ATLAS detector. Several signal regions are designed for

di↵erent scenarios of gluino and LSP masses. They require several high-pT jets, of which at least three
must be b-tagged, large Emiss

T and either zero or at least one charged lepton. For the gluino-mediated
stop model with large mass di↵erences between the gluino and the LSP, large-radius jets identified as
originating from highly boosted top quarks are employed. The background is dominated by tt̄+jets that
is normalized in dedicated control regions. The observed number of events is in agreement with the pre-
dicted background in each signal region. Model-independent limits are set on the visible cross section
for new physics processes. Exclusion limits are set on the gluino-mediated stop and sbottom simplified
models. For LSP masses below approximately 700 GeV, gluino masses of less than 1780 GeV and 1675
GeV are excluded at the 95% CL for the gluino-mediated sbottom and stop models, respectively. These
results significantly extend the exclusion limits obtained with the

p
s = 8 TeV dataset.
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normalisation parameters and systematic uncertainties but also contamination in the CRs from SUSY
signal events, when a particular model is considered for exclusion. The experimental systematic uncer-
tainties on the signal are taken into account for this calculation and are assumed to be fully correlated
with those of the SM background. The profile likelihood ratio test statistic is used to exclude the signal-
plus-background hypothesis for specific signal models. The CLs method [73, 74] is used to derive the
confidence level of the exclusion; signal models with CLs value below 0.05 are said to be excluded at
95% CL. Figure 4 shows the observed (solid line) and expected (dashed line) exclusion limits at 95% CL
in the b̃1 � �̃0

1 mass plane.
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Figure 4: Expected and observed exclusion limits at 95% CL, as well as ±1 � variation on the expected limit, in
the b̃1 � �̃0

1 mass plane. The yellow band around the expected limits show the impact of the experimental and SM
background theoretical uncertainties. The dotted lines show the impact on the observed limit of the variation of the
nominal signal cross-section by ±1 � of its theoretical uncertainties. The exclusion limits from the Run-1 ATLAS
searches [66, 75] are also superimposed.
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Figure 4: Observed and expected exclusion limits on the g̃, b̃1and �̃0
1 masses in the context of SUSY scenarios

with simplified mass spectra featuring g̃g̃ or b̃1b̃

⇤
1 pair production with exclusive decay modes. The signal region

used to obtain the limits is specified for each scenario. The contours of the band around the expected limit are the
±1� results, including all uncertainties except theoretical uncertainties on the signal cross-section. The dotted lines
around the observed limit illustrate the change in the observed limit as the nominal signal cross-section is scaled
up and down by the theoretical uncertainty. All limits are computed at 95% CL. The diagonal lines indicate the
kinematic limit for the decays in each specified scenario. Results are compared with the observed limits obtained
by previous ATLAS searches [71, 72].
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Figure 4: Observed and expected exclusion limits on the g̃, b̃1and �̃0
1 masses in the context of SUSY scenarios

with simplified mass spectra featuring g̃g̃ or b̃1b̃

⇤
1 pair production with exclusive decay modes. The signal region

used to obtain the limits is specified for each scenario. The contours of the band around the expected limit are the
±1� results, including all uncertainties except theoretical uncertainties on the signal cross-section. The dotted lines
around the observed limit illustrate the change in the observed limit as the nominal signal cross-section is scaled
up and down by the theoretical uncertainty. All limits are computed at 95% CL. The diagonal lines indicate the
kinematic limit for the decays in each specified scenario. Results are compared with the observed limits obtained
by previous ATLAS searches [71, 72].
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Figure 5: Exclusion limits in the �̃0
1 and g̃ mass plane for the (a) Gbb and (b) Gtt models. The dashed and solid bold

lines show the 95% CL expected and observed limits respectively. The shaded bands around the expected limits
show the impact of the experimental and background theoretical uncertainties. The dotted lines show the impact
on the observed limit of the variation of the nominal signal cross-section by ±1� of its theoretical uncertainty. The
95% CL expected and observed limits from the

p
s = 8 TeV ATLAS search requiring at least three b-tagged jets

[18] are also shown.

9 Conclusion

A search for pair-produced gluinos decaying via sbottom or stop is presented. LHC proton–proton colli-
sion data from the full 2015 data-taking period were analysed, corresponding to an integrated luminosity
of 3.3 fb�1 collected at

p
s = 13 TeV by the ATLAS detector. Several signal regions are designed for

di↵erent scenarios of gluino and LSP masses. They require several high-pT jets, of which at least three
must be b-tagged, large Emiss

T and either zero or at least one charged lepton. For the gluino-mediated
stop model with large mass di↵erences between the gluino and the LSP, large-radius jets identified as
originating from highly boosted top quarks are employed. The background is dominated by tt̄+jets that
is normalized in dedicated control regions. The observed number of events is in agreement with the pre-
dicted background in each signal region. Model-independent limits are set on the visible cross section
for new physics processes. Exclusion limits are set on the gluino-mediated stop and sbottom simplified
models. For LSP masses below approximately 700 GeV, gluino masses of less than 1780 GeV and 1675
GeV are excluded at the 95% CL for the gluino-mediated sbottom and stop models, respectively. These
results significantly extend the exclusion limits obtained with the

p
s = 8 TeV dataset.
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normalisation parameters and systematic uncertainties but also contamination in the CRs from SUSY
signal events, when a particular model is considered for exclusion. The experimental systematic uncer-
tainties on the signal are taken into account for this calculation and are assumed to be fully correlated
with those of the SM background. The profile likelihood ratio test statistic is used to exclude the signal-
plus-background hypothesis for specific signal models. The CLs method [73, 74] is used to derive the
confidence level of the exclusion; signal models with CLs value below 0.05 are said to be excluded at
95% CL. Figure 4 shows the observed (solid line) and expected (dashed line) exclusion limits at 95% CL
in the b̃1 � �̃0

1 mass plane.
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Figure 4: Expected and observed exclusion limits at 95% CL, as well as ±1 � variation on the expected limit, in
the b̃1 � �̃0

1 mass plane. The yellow band around the expected limits show the impact of the experimental and SM
background theoretical uncertainties. The dotted lines show the impact on the observed limit of the variation of the
nominal signal cross-section by ±1 � of its theoretical uncertainties. The exclusion limits from the Run-1 ATLAS
searches [66, 75] are also superimposed.
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Figure 6: Combined 95% CL exclusion limits in the two gluino simplified models using for each model point the
signal region with the best expected sensitivity. The limits are presented in the (mg̃,m �̃0

1
) mass plane (top) for the

scenario where the mass of the chargino �̃±1 is fixed to x = (m �̃±1
�m �̃0

1
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) = 1/2 and in the (mg̃, x)-plane

(bottom) for the m �̃0
1
= 60 GeV models. The red solid line corresponds to the observed limit with the red dotted

lines indicating the ±1 � variation on this limit due to the theoretical scale and PDF uncertainties on the signal
cross section. The dark grey dashed line indicates the expected limit with the yellow band representing the ±1 �
variation on the median expected limit due to the experimental and theoretical uncertainties. The exclusion limits
by previous ATLAS analyses [17] are shown as grey area.
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Figure 6: Combined 95% CL exclusion limits in the two gluino simplified models using for each model point the
signal region with the best expected sensitivity. The limits are presented in the (mg̃,m �̃0

1
) mass plane (top) for the

scenario where the mass of the chargino �̃±1 is fixed to x = (m �̃±1
�m �̃0

1
)/(mg̃ �m �̃0

1
) = 1/2 and in the (mg̃, x)-plane

(bottom) for the m �̃0
1
= 60 GeV models. The red solid line corresponds to the observed limit with the red dotted

lines indicating the ±1 � variation on this limit due to the theoretical scale and PDF uncertainties on the signal
cross section. The dark grey dashed line indicates the expected limit with the yellow band representing the ±1 �
variation on the median expected limit due to the experimental and theoretical uncertainties. The exclusion limits
by previous ATLAS analyses [17] are shown as grey area.
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Figure 4: Observed and expected exclusion limits on the g̃, b̃1and �̃0
1 masses in the context of SUSY scenarios

with simplified mass spectra featuring g̃g̃ or b̃1b̃

⇤
1 pair production with exclusive decay modes. The signal region

used to obtain the limits is specified for each scenario. The contours of the band around the expected limit are the
±1� results, including all uncertainties except theoretical uncertainties on the signal cross-section. The dotted lines
around the observed limit illustrate the change in the observed limit as the nominal signal cross-section is scaled
up and down by the theoretical uncertainty. All limits are computed at 95% CL. The diagonal lines indicate the
kinematic limit for the decays in each specified scenario. Results are compared with the observed limits obtained
by previous ATLAS searches [71, 72].
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Figure 4: Observed and expected exclusion limits on the g̃, b̃1and �̃0
1 masses in the context of SUSY scenarios

with simplified mass spectra featuring g̃g̃ or b̃1b̃

⇤
1 pair production with exclusive decay modes. The signal region

used to obtain the limits is specified for each scenario. The contours of the band around the expected limit are the
±1� results, including all uncertainties except theoretical uncertainties on the signal cross-section. The dotted lines
around the observed limit illustrate the change in the observed limit as the nominal signal cross-section is scaled
up and down by the theoretical uncertainty. All limits are computed at 95% CL. The diagonal lines indicate the
kinematic limit for the decays in each specified scenario. Results are compared with the observed limits obtained
by previous ATLAS searches [71, 72].
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Figure 5: Exclusion limits in the �̃0
1 and g̃ mass plane for the (a) Gbb and (b) Gtt models. The dashed and solid bold

lines show the 95% CL expected and observed limits respectively. The shaded bands around the expected limits
show the impact of the experimental and background theoretical uncertainties. The dotted lines show the impact
on the observed limit of the variation of the nominal signal cross-section by ±1� of its theoretical uncertainty. The
95% CL expected and observed limits from the

p
s = 8 TeV ATLAS search requiring at least three b-tagged jets

[18] are also shown.

9 Conclusion

A search for pair-produced gluinos decaying via sbottom or stop is presented. LHC proton–proton colli-
sion data from the full 2015 data-taking period were analysed, corresponding to an integrated luminosity
of 3.3 fb�1 collected at

p
s = 13 TeV by the ATLAS detector. Several signal regions are designed for

di↵erent scenarios of gluino and LSP masses. They require several high-pT jets, of which at least three
must be b-tagged, large Emiss

T and either zero or at least one charged lepton. For the gluino-mediated
stop model with large mass di↵erences between the gluino and the LSP, large-radius jets identified as
originating from highly boosted top quarks are employed. The background is dominated by tt̄+jets that
is normalized in dedicated control regions. The observed number of events is in agreement with the pre-
dicted background in each signal region. Model-independent limits are set on the visible cross section
for new physics processes. Exclusion limits are set on the gluino-mediated stop and sbottom simplified
models. For LSP masses below approximately 700 GeV, gluino masses of less than 1780 GeV and 1675
GeV are excluded at the 95% CL for the gluino-mediated sbottom and stop models, respectively. These
results significantly extend the exclusion limits obtained with the

p
s = 8 TeV dataset.
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normalisation parameters and systematic uncertainties but also contamination in the CRs from SUSY
signal events, when a particular model is considered for exclusion. The experimental systematic uncer-
tainties on the signal are taken into account for this calculation and are assumed to be fully correlated
with those of the SM background. The profile likelihood ratio test statistic is used to exclude the signal-
plus-background hypothesis for specific signal models. The CLs method [73, 74] is used to derive the
confidence level of the exclusion; signal models with CLs value below 0.05 are said to be excluded at
95% CL. Figure 4 shows the observed (solid line) and expected (dashed line) exclusion limits at 95% CL
in the b̃1 � �̃0

1 mass plane.
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Figure 4: Expected and observed exclusion limits at 95% CL, as well as ±1 � variation on the expected limit, in
the b̃1 � �̃0

1 mass plane. The yellow band around the expected limits show the impact of the experimental and SM
background theoretical uncertainties. The dotted lines show the impact on the observed limit of the variation of the
nominal signal cross-section by ±1 � of its theoretical uncertainties. The exclusion limits from the Run-1 ATLAS
searches [66, 75] are also superimposed.
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Figure 6: Combined 95% CL exclusion limits in the two gluino simplified models using for each model point the
signal region with the best expected sensitivity. The limits are presented in the (mg̃,m �̃0

1
) mass plane (top) for the

scenario where the mass of the chargino �̃±1 is fixed to x = (m �̃±1
�m �̃0

1
)/(mg̃ �m �̃0

1
) = 1/2 and in the (mg̃, x)-plane

(bottom) for the m �̃0
1
= 60 GeV models. The red solid line corresponds to the observed limit with the red dotted

lines indicating the ±1 � variation on this limit due to the theoretical scale and PDF uncertainties on the signal
cross section. The dark grey dashed line indicates the expected limit with the yellow band representing the ±1 �
variation on the median expected limit due to the experimental and theoretical uncertainties. The exclusion limits
by previous ATLAS analyses [17] are shown as grey area.
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Figure 6: Combined 95% CL exclusion limits in the two gluino simplified models using for each model point the
signal region with the best expected sensitivity. The limits are presented in the (mg̃,m �̃0

1
) mass plane (top) for the

scenario where the mass of the chargino �̃±1 is fixed to x = (m �̃±1
�m �̃0

1
)/(mg̃ �m �̃0

1
) = 1/2 and in the (mg̃, x)-plane

(bottom) for the m �̃0
1
= 60 GeV models. The red solid line corresponds to the observed limit with the red dotted

lines indicating the ±1 � variation on this limit due to the theoretical scale and PDF uncertainties on the signal
cross section. The dark grey dashed line indicates the expected limit with the yellow band representing the ±1 �
variation on the median expected limit due to the experimental and theoretical uncertainties. The exclusion limits
by previous ATLAS analyses [17] are shown as grey area.
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Figure 4: Observed and expected exclusion limits on the g̃, b̃1and �̃0
1 masses in the context of SUSY scenarios

with simplified mass spectra featuring g̃g̃ or b̃1b̃

⇤
1 pair production with exclusive decay modes. The signal region

used to obtain the limits is specified for each scenario. The contours of the band around the expected limit are the
±1� results, including all uncertainties except theoretical uncertainties on the signal cross-section. The dotted lines
around the observed limit illustrate the change in the observed limit as the nominal signal cross-section is scaled
up and down by the theoretical uncertainty. All limits are computed at 95% CL. The diagonal lines indicate the
kinematic limit for the decays in each specified scenario. Results are compared with the observed limits obtained
by previous ATLAS searches [71, 72].
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Figure 5: Exclusion limits in the �̃0
1 and g̃ mass plane for the (a) Gbb and (b) Gtt models. The dashed and solid bold

lines show the 95% CL expected and observed limits respectively. The shaded bands around the expected limits
show the impact of the experimental and background theoretical uncertainties. The dotted lines show the impact
on the observed limit of the variation of the nominal signal cross-section by ±1� of its theoretical uncertainty. The
95% CL expected and observed limits from the

p
s = 8 TeV ATLAS search requiring at least three b-tagged jets

[18] are also shown.

9 Conclusion

A search for pair-produced gluinos decaying via sbottom or stop is presented. LHC proton–proton colli-
sion data from the full 2015 data-taking period were analysed, corresponding to an integrated luminosity
of 3.3 fb�1 collected at

p
s = 13 TeV by the ATLAS detector. Several signal regions are designed for

di↵erent scenarios of gluino and LSP masses. They require several high-pT jets, of which at least three
must be b-tagged, large Emiss

T and either zero or at least one charged lepton. For the gluino-mediated
stop model with large mass di↵erences between the gluino and the LSP, large-radius jets identified as
originating from highly boosted top quarks are employed. The background is dominated by tt̄+jets that
is normalized in dedicated control regions. The observed number of events is in agreement with the pre-
dicted background in each signal region. Model-independent limits are set on the visible cross section
for new physics processes. Exclusion limits are set on the gluino-mediated stop and sbottom simplified
models. For LSP masses below approximately 700 GeV, gluino masses of less than 1780 GeV and 1675
GeV are excluded at the 95% CL for the gluino-mediated sbottom and stop models, respectively. These
results significantly extend the exclusion limits obtained with the

p
s = 8 TeV dataset.
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normalisation parameters and systematic uncertainties but also contamination in the CRs from SUSY
signal events, when a particular model is considered for exclusion. The experimental systematic uncer-
tainties on the signal are taken into account for this calculation and are assumed to be fully correlated
with those of the SM background. The profile likelihood ratio test statistic is used to exclude the signal-
plus-background hypothesis for specific signal models. The CLs method [73, 74] is used to derive the
confidence level of the exclusion; signal models with CLs value below 0.05 are said to be excluded at
95% CL. Figure 4 shows the observed (solid line) and expected (dashed line) exclusion limits at 95% CL
in the b̃1 � �̃0

1 mass plane.
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Figure 4: Expected and observed exclusion limits at 95% CL, as well as ±1 � variation on the expected limit, in
the b̃1 � �̃0

1 mass plane. The yellow band around the expected limits show the impact of the experimental and SM
background theoretical uncertainties. The dotted lines show the impact on the observed limit of the variation of the
nominal signal cross-section by ±1 � of its theoretical uncertainties. The exclusion limits from the Run-1 ATLAS
searches [66, 75] are also superimposed.

14

0 leptons + 2 b-jets



N
o

t
r
e
v

i
e
w

e
d

,
f
o

r
i
n

t
e
r
n

a
l

c
i
r
c
u

l
a
t
i
o

n
o

n
l
y

DRAFT

) [GeV]g~m(

600 700 800 900 1000 1100 1200 1300 1400

) 
[G

e
V

]
20

χ∼
m

(

200

400

600

800

1000

1200

1400

0

1
χ∼ Z→

0

2
χ∼, 

0

2
χ∼’q q→g~, g~g~

-1=13 TeV, 3.2 fbs SR-Z

ATLAS Preliminary
)expσ1 ±Expected limit (

)
theory

SUSY
σ1 ±Observed limit (

)0

2
χ∼

)<m(
g~m(

Figure 7: The 95% exclusion limit from SRZ in the m(g̃) � m( �̃0
2) plane. The dark blue line indicates the expected

limits at 95% CL and the yellow band shows the 1� variation on the expected limit as a consequence of the
uncertainties on the background prediction (±1�exp) and the experimental uncertainties on the signal. The observed
limits are shown by the solid red lines, with the dotted red lines indicating the variation resulting from changing the
signal cross-section within its uncertainty (±1�SUSY

theory).

15th December 2015 – 08:25 17

N
o

t
r
e
v

i
e
w

e
d

,
f
o

r
i
n

t
e
r
n

a
l

c
i
r
c
u

l
a
t
i
o

n
o

n
l
y

DRAFT

 [GeV]g~m
400 600 800 1000 1200 1400 1600 1800 2000

 [
G

e
V

]
10 χ∼

m

200

400

600

800

1000

1200

1400

) ) = 1/2
1

0
χ∼) - m(g~) ) / ( m(

1

0
χ∼) - m(

1

⎪↵⏐χ∼, x = (m(
0

1
χ∼

0

1
χ∼qqqqWW⎪↵⏐ g~-g~

)
theory

SUSYσ1 ⎪↵⏐Observed limit (

)
exp

σ1 ⎪↵⏐Expected limit (

-1
=13 TeV, 3.3 fbs

miss

T
1-lepton + jets + E

1

0

χ∼

 <
 m

g~m

-1ATLAS 8 TeV, 20.3 fb

All limits at 95% CL

ATLAS Preliminary

 [GeV]g~m
1000 1200 1400 1600 1800 2000

 )
 

10 χ∼
 -

 m
g~

 )
 /
 (

 m
10 χ∼

 -
 m

1⎪↵
⏐

χ∼
x 

=
 (

 m

0

0.2

0.4

0.6

0.8

1

1.2

1.4

) = 60 GeV
0

1
χ∼, m(

0

1
χ∼

0

1
χ∼qqqqWW⎪↵⏐ g~-g~

)
theory

SUSYσ1 ⎪↵⏐Observed limit (

)
exp

σ1 ⎪↵⏐Expected limit (
-1

=13 TeV, 3.3 fbs

miss

T
1-lepton + jets + E

-1ATLAS 8 TeV, 20.3 fb

All limits at 95% CL

ATLAS Preliminary

Figure 6: Combined 95% CL exclusion limits in the two gluino simplified models using for each model point the
signal region with the best expected sensitivity. The limits are presented in the (mg̃,m �̃0

1
) mass plane (top) for the

scenario where the mass of the chargino �̃±1 is fixed to x = (m �̃±1
�m �̃0

1
)/(mg̃ �m �̃0

1
) = 1/2 and in the (mg̃, x)-plane

(bottom) for the m �̃0
1
= 60 GeV models. The red solid line corresponds to the observed limit with the red dotted

lines indicating the ±1 � variation on this limit due to the theoretical scale and PDF uncertainties on the signal
cross section. The dark grey dashed line indicates the expected limit with the yellow band representing the ±1 �
variation on the median expected limit due to the experimental and theoretical uncertainties. The exclusion limits
by previous ATLAS analyses [17] are shown as grey area.
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lines indicating the ±1 � variation on this limit due to the theoretical scale and PDF uncertainties on the signal
cross section. The dark grey dashed line indicates the expected limit with the yellow band representing the ±1 �
variation on the median expected limit due to the experimental and theoretical uncertainties. The exclusion limits
by previous ATLAS analyses [17] are shown as grey area.
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Figure 4: Observed and expected exclusion limits on the g̃, b̃1and �̃0
1 masses in the context of SUSY scenarios

with simplified mass spectra featuring g̃g̃ or b̃1b̃

⇤
1 pair production with exclusive decay modes. The signal region

used to obtain the limits is specified for each scenario. The contours of the band around the expected limit are the
±1� results, including all uncertainties except theoretical uncertainties on the signal cross-section. The dotted lines
around the observed limit illustrate the change in the observed limit as the nominal signal cross-section is scaled
up and down by the theoretical uncertainty. All limits are computed at 95% CL. The diagonal lines indicate the
kinematic limit for the decays in each specified scenario. Results are compared with the observed limits obtained
by previous ATLAS searches [71, 72].
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Figure 4: Observed and expected exclusion limits on the g̃, b̃1and �̃0
1 masses in the context of SUSY scenarios

with simplified mass spectra featuring g̃g̃ or b̃1b̃

⇤
1 pair production with exclusive decay modes. The signal region

used to obtain the limits is specified for each scenario. The contours of the band around the expected limit are the
±1� results, including all uncertainties except theoretical uncertainties on the signal cross-section. The dotted lines
around the observed limit illustrate the change in the observed limit as the nominal signal cross-section is scaled
up and down by the theoretical uncertainty. All limits are computed at 95% CL. The diagonal lines indicate the
kinematic limit for the decays in each specified scenario. Results are compared with the observed limits obtained
by previous ATLAS searches [71, 72].
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Figure 5: Exclusion limits in the �̃0
1 and g̃ mass plane for the (a) Gbb and (b) Gtt models. The dashed and solid bold

lines show the 95% CL expected and observed limits respectively. The shaded bands around the expected limits
show the impact of the experimental and background theoretical uncertainties. The dotted lines show the impact
on the observed limit of the variation of the nominal signal cross-section by ±1� of its theoretical uncertainty. The
95% CL expected and observed limits from the

p
s = 8 TeV ATLAS search requiring at least three b-tagged jets

[18] are also shown.

9 Conclusion

A search for pair-produced gluinos decaying via sbottom or stop is presented. LHC proton–proton colli-
sion data from the full 2015 data-taking period were analysed, corresponding to an integrated luminosity
of 3.3 fb�1 collected at

p
s = 13 TeV by the ATLAS detector. Several signal regions are designed for

di↵erent scenarios of gluino and LSP masses. They require several high-pT jets, of which at least three
must be b-tagged, large Emiss

T and either zero or at least one charged lepton. For the gluino-mediated
stop model with large mass di↵erences between the gluino and the LSP, large-radius jets identified as
originating from highly boosted top quarks are employed. The background is dominated by tt̄+jets that
is normalized in dedicated control regions. The observed number of events is in agreement with the pre-
dicted background in each signal region. Model-independent limits are set on the visible cross section
for new physics processes. Exclusion limits are set on the gluino-mediated stop and sbottom simplified
models. For LSP masses below approximately 700 GeV, gluino masses of less than 1780 GeV and 1675
GeV are excluded at the 95% CL for the gluino-mediated sbottom and stop models, respectively. These
results significantly extend the exclusion limits obtained with the

p
s = 8 TeV dataset.
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normalisation parameters and systematic uncertainties but also contamination in the CRs from SUSY
signal events, when a particular model is considered for exclusion. The experimental systematic uncer-
tainties on the signal are taken into account for this calculation and are assumed to be fully correlated
with those of the SM background. The profile likelihood ratio test statistic is used to exclude the signal-
plus-background hypothesis for specific signal models. The CLs method [73, 74] is used to derive the
confidence level of the exclusion; signal models with CLs value below 0.05 are said to be excluded at
95% CL. Figure 4 shows the observed (solid line) and expected (dashed line) exclusion limits at 95% CL
in the b̃1 � �̃0

1 mass plane.
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Figure 4: Expected and observed exclusion limits at 95% CL, as well as ±1 � variation on the expected limit, in
the b̃1 � �̃0

1 mass plane. The yellow band around the expected limits show the impact of the experimental and SM
background theoretical uncertainties. The dotted lines show the impact on the observed limit of the variation of the
nominal signal cross-section by ±1 � of its theoretical uncertainties. The exclusion limits from the Run-1 ATLAS
searches [66, 75] are also superimposed.
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Figure 6: Combined 95% CL exclusion limits in the two gluino simplified models using for each model point the
signal region with the best expected sensitivity. The limits are presented in the (mg̃,m �̃0

1
) mass plane (top) for the

scenario where the mass of the chargino �̃±1 is fixed to x = (m �̃±1
�m �̃0

1
)/(mg̃ �m �̃0

1
) = 1/2 and in the (mg̃, x)-plane

(bottom) for the m �̃0
1
= 60 GeV models. The red solid line corresponds to the observed limit with the red dotted

lines indicating the ±1 � variation on this limit due to the theoretical scale and PDF uncertainties on the signal
cross section. The dark grey dashed line indicates the expected limit with the yellow band representing the ±1 �
variation on the median expected limit due to the experimental and theoretical uncertainties. The exclusion limits
by previous ATLAS analyses [17] are shown as grey area.

15th December 2015 – 02:29 19

N
o

t
r
e
v

i
e
w

e
d

,
f
o

r
i
n

t
e
r
n

a
l

c
i
r
c
u

l
a

t
i
o

n
o

n
l
y

DRAFT

 [GeV]g~m
400 600 800 1000 1200 1400 1600 1800 2000

 [
G

e
V

]
10 χ∼

m

200

400

600

800

1000

1200

1400

) ) = 1/2
1

0
χ∼) - m(g~) ) / ( m(

1

0
χ∼) - m(

1

⎪↵⏐χ∼, x = (m(
0

1
χ∼

0

1
χ∼qqqqWW⎪↵⏐ g~-g~

)
theory

SUSYσ1 ⎪↵⏐Observed limit (

)
exp

σ1 ⎪↵⏐Expected limit (

-1
=13 TeV, 3.3 fbs

miss

T
1-lepton + jets + E

1

0

χ∼

 <
 m

g~m

-1ATLAS 8 TeV, 20.3 fb

All limits at 95% CL

ATLAS Preliminary

 [GeV]g~m
1000 1200 1400 1600 1800 2000

 )
 

10 χ∼
 -

 m
g~

 )
 /

 (
 m

10 χ∼
 -

 m
1⎪↵

⏐
χ∼

x 
=

 (
 m

0

0.2

0.4

0.6

0.8

1

1.2

1.4

) = 60 GeV
0

1
χ∼, m(

0

1
χ∼

0

1
χ∼qqqqWW⎪↵⏐ g~-g~

)
theory

SUSYσ1 ⎪↵⏐Observed limit (

)
exp

σ1 ⎪↵⏐Expected limit (
-1

=13 TeV, 3.3 fbs

miss

T
1-lepton + jets + E

-1ATLAS 8 TeV, 20.3 fb

All limits at 95% CL

ATLAS Preliminary

Figure 6: Combined 95% CL exclusion limits in the two gluino simplified models using for each model point the
signal region with the best expected sensitivity. The limits are presented in the (mg̃,m �̃0

1
) mass plane (top) for the

scenario where the mass of the chargino �̃±1 is fixed to x = (m �̃±1
�m �̃0

1
)/(mg̃ �m �̃0
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) = 1/2 and in the (mg̃, x)-plane

(bottom) for the m �̃0
1
= 60 GeV models. The red solid line corresponds to the observed limit with the red dotted

lines indicating the ±1 � variation on this limit due to the theoretical scale and PDF uncertainties on the signal
cross section. The dark grey dashed line indicates the expected limit with the yellow band representing the ±1 �
variation on the median expected limit due to the experimental and theoretical uncertainties. The exclusion limits
by previous ATLAS analyses [17] are shown as grey area.
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Figure 4: Observed and expected exclusion limits on the g̃, b̃1and �̃0
1 masses in the context of SUSY scenarios

with simplified mass spectra featuring g̃g̃ or b̃1b̃

⇤
1 pair production with exclusive decay modes. The signal region

used to obtain the limits is specified for each scenario. The contours of the band around the expected limit are the
±1� results, including all uncertainties except theoretical uncertainties on the signal cross-section. The dotted lines
around the observed limit illustrate the change in the observed limit as the nominal signal cross-section is scaled
up and down by the theoretical uncertainty. All limits are computed at 95% CL. The diagonal lines indicate the
kinematic limit for the decays in each specified scenario. Results are compared with the observed limits obtained
by previous ATLAS searches [71, 72].
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Figure 4: Observed and expected exclusion limits on the g̃, b̃1and �̃0
1 masses in the context of SUSY scenarios

with simplified mass spectra featuring g̃g̃ or b̃1b̃

⇤
1 pair production with exclusive decay modes. The signal region

used to obtain the limits is specified for each scenario. The contours of the band around the expected limit are the
±1� results, including all uncertainties except theoretical uncertainties on the signal cross-section. The dotted lines
around the observed limit illustrate the change in the observed limit as the nominal signal cross-section is scaled
up and down by the theoretical uncertainty. All limits are computed at 95% CL. The diagonal lines indicate the
kinematic limit for the decays in each specified scenario. Results are compared with the observed limits obtained
by previous ATLAS searches [71, 72].
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Figure 5: Exclusion limits in the �̃0
1 and g̃ mass plane for the (a) Gbb and (b) Gtt models. The dashed and solid bold

lines show the 95% CL expected and observed limits respectively. The shaded bands around the expected limits
show the impact of the experimental and background theoretical uncertainties. The dotted lines show the impact
on the observed limit of the variation of the nominal signal cross-section by ±1� of its theoretical uncertainty. The
95% CL expected and observed limits from the

p
s = 8 TeV ATLAS search requiring at least three b-tagged jets

[18] are also shown.

9 Conclusion

A search for pair-produced gluinos decaying via sbottom or stop is presented. LHC proton–proton colli-
sion data from the full 2015 data-taking period were analysed, corresponding to an integrated luminosity
of 3.3 fb�1 collected at

p
s = 13 TeV by the ATLAS detector. Several signal regions are designed for

di↵erent scenarios of gluino and LSP masses. They require several high-pT jets, of which at least three
must be b-tagged, large Emiss

T and either zero or at least one charged lepton. For the gluino-mediated
stop model with large mass di↵erences between the gluino and the LSP, large-radius jets identified as
originating from highly boosted top quarks are employed. The background is dominated by tt̄+jets that
is normalized in dedicated control regions. The observed number of events is in agreement with the pre-
dicted background in each signal region. Model-independent limits are set on the visible cross section
for new physics processes. Exclusion limits are set on the gluino-mediated stop and sbottom simplified
models. For LSP masses below approximately 700 GeV, gluino masses of less than 1780 GeV and 1675
GeV are excluded at the 95% CL for the gluino-mediated sbottom and stop models, respectively. These
results significantly extend the exclusion limits obtained with the

p
s = 8 TeV dataset.
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normalisation parameters and systematic uncertainties but also contamination in the CRs from SUSY
signal events, when a particular model is considered for exclusion. The experimental systematic uncer-
tainties on the signal are taken into account for this calculation and are assumed to be fully correlated
with those of the SM background. The profile likelihood ratio test statistic is used to exclude the signal-
plus-background hypothesis for specific signal models. The CLs method [73, 74] is used to derive the
confidence level of the exclusion; signal models with CLs value below 0.05 are said to be excluded at
95% CL. Figure 4 shows the observed (solid line) and expected (dashed line) exclusion limits at 95% CL
in the b̃1 � �̃0

1 mass plane.
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Figure 4: Expected and observed exclusion limits at 95% CL, as well as ±1 � variation on the expected limit, in
the b̃1 � �̃0

1 mass plane. The yellow band around the expected limits show the impact of the experimental and SM
background theoretical uncertainties. The dotted lines show the impact on the observed limit of the variation of the
nominal signal cross-section by ±1 � of its theoretical uncertainties. The exclusion limits from the Run-1 ATLAS
searches [66, 75] are also superimposed.
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Conclusion

✤ First Run-2 SUSY results are public. !

✤ Already exceeding Run-1 sensitivity, but barely.!

✤ No hints of SUSY yet; limited by amount of data.!

✤ ATLAS is already publishing a wide range of searches 
with more to come.!

✤ We are ready for the data to come in 2016.
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So stay tuned in 2016…
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DRAFT

MET_Core_AntiKt4EMTopo collection in the DxAOD by the GetMET function in SUSYTool, and287

uses the calibrated electron, muon, photon and jet objects.288

Overlap removal Since electrons and jets are calorimetric objects it is not uncommon for an electron to289

also be reconstructed as a jet or vice versa. In addition, for the purpose of this analysis, electrons290

and muons in a jet (e.g. from hadron decays) are not relevant to classify the event. To this e�ect, an291

’overlap removal’ procedure is applied to avoid double counting and/or remove non isolated leptons.292

All overlap criteria are based on the simple geometric �R =
p
��2 + �⌘2 variable. They are applied293

in the following order:294

1. If a baseline electron and a jet are found within �R < 0.2, the object is interpreted as an295

electron and the overlapping ‘jet’ is ignored.296

2. If a baseline electron and a jet are found within 0.2  �R < 0.4, the object is interpreted as a297

jet and the nearby ‘electron’ is ignored.298

3. If a baseline muon and a jet are found within �R < 0.4, the object is treated as a jet and the299

muon is ignored.300

4. If a baseline electron and a baseline muon share the same ID track, the lectron is ignored.301

5. If two baseline electrons are within �R < 0.05, the lowest pT electron is ignored.302

For the Control Region including photons, a similar strategy is used with the addition of overlap303

removal of photons with jet, electrons and muons as defined in SUSYTools.304

Cut Value/description
Baseline electron

Algorithm AuthorElectron
Acceptance pT > 10 GeV, |⌘clust | < 2.47
Quality LooseLH

Signal Electron
Acceptance pT > 10 GeV
Quality TightLH
Isolation GradientLoose

|zPV0 | < 0.5 mm
|dPV

0 |/�(dPV
0 ) < 5

Overlap �R(e, jet) > 0.4

Table 14: Summary of the electron selection criteria. The signal selection requirements are applied on top of the
preselection.

Cut Value/description
Acceptance pT > 25 GeV, |⌘ | < 2.37
Quality Tight
Isolation Cone20
Overlap �R(�, jet) > 0.4

Table 15: Summary of the photon selection criteria.
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DRAFT

MET_Core_AntiKt4EMTopo collection in the DxAOD by the GetMET function in SUSYTool, and287

uses the calibrated electron, muon, photon and jet objects.288

Overlap removal Since electrons and jets are calorimetric objects it is not uncommon for an electron to289

also be reconstructed as a jet or vice versa. In addition, for the purpose of this analysis, electrons290

and muons in a jet (e.g. from hadron decays) are not relevant to classify the event. To this e�ect, an291

’overlap removal’ procedure is applied to avoid double counting and/or remove non isolated leptons.292

All overlap criteria are based on the simple geometric �R =
p
��2 + �⌘2 variable. They are applied293

in the following order:294

1. If a baseline electron and a jet are found within �R < 0.2, the object is interpreted as an295

electron and the overlapping ‘jet’ is ignored.296

2. If a baseline electron and a jet are found within 0.2  �R < 0.4, the object is interpreted as a297

jet and the nearby ‘electron’ is ignored.298

3. If a baseline muon and a jet are found within �R < 0.4, the object is treated as a jet and the299

muon is ignored.300

4. If a baseline electron and a baseline muon share the same ID track, the lectron is ignored.301

5. If two baseline electrons are within �R < 0.05, the lowest pT electron is ignored.302

For the Control Region including photons, a similar strategy is used with the addition of overlap303

removal of photons with jet, electrons and muons as defined in SUSYTools.304

Cut Value/description
Baseline electron

Algorithm AuthorElectron
Acceptance pT > 10 GeV, |⌘clust | < 2.47
Quality LooseLH

Signal Electron
Acceptance pT > 10 GeV
Quality TightLH
Isolation GradientLoose

|zPV0 | < 0.5 mm
|dPV

0 |/�(dPV
0 ) < 5

Overlap �R(e, jet) > 0.4

Table 14: Summary of the electron selection criteria. The signal selection requirements are applied on top of the
preselection.

Cut Value/description
Acceptance pT > 25 GeV, |⌘ | < 2.37
Quality Tight
Isolation Cone20
Overlap �R(�, jet) > 0.4

Table 15: Summary of the photon selection criteria.
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DRAFT

Cut Value/description

Baseline muon
Acceptance pT > 10 GeV, |⌘ | < 2.4
Quality Medium

Signal muon
Acceptance pT > 10 GeV
Isolation GradientLoose

|zPV0 | < 0.5 mm
|dPV

0 |/�(dPV
0 ) < 3

Overlap �R(µ, jet) > 0.4

Table 16: Summary of the muon selection criteria. The signal selection requirements are applied on top of the
preselection.

Cut Value/description
Baseline jet

Algorithm anti-kt4Topo
Acceptance pT > 20 GeV, |⌘ | < 2.8
Quality LooseBad (checked on jets with pT > 20 GeV)

b-jet
b-tagging algorithm MV2c20 at 77% e�ciency point
Acceptance pT > 20 GeV , |⌘ | < 2.5

Table 17: Summary of the jet selection criteria. The signal selection requirements are applied on top of the
preselection.

5. Dataset and trigger305

The dataset used in this analysis was collected in 2015 with the LHC colliding 6.5 TeV proton beams306

with 25 ns bunch spacing (period D, E, F,G, H). The peak delivered instantaneous luminosity was307

L = 4.3 ⇥ 1033cm�1s�1. Application of beam, detector and data-quality requirements resulted in a total308

integrated luminosity of 1.7fb�1. The uncertainty on the integrated luminosity is ±9%. It is derived,309

following a methodology similar to that detailed in Ref. [36], from a preliminary calibration of the310

luminosity scale using a pair of x-y beam-separation scans performed in June 2015. The trigger applied311

to select the data samples used to estimate the yields of background events in the analysis requires a single312

electron or muon with online transverse momentum thresholds of 24 GeV and 20 GeV, respectively.313

5.1. Trigger strategy314

5.1.1. Signal and control regions trigger chains315

The following triggers are used in this analysis:316

317
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DRAFT

Cut Value/description

Baseline muon
Acceptance pT > 10 GeV, |⌘ | < 2.4
Quality Medium

Signal muon
Acceptance pT > 10 GeV
Isolation GradientLoose

|zPV0 | < 0.5 mm
|dPV

0 |/�(dPV
0 ) < 3

Overlap �R(µ, jet) > 0.4

Table 16: Summary of the muon selection criteria. The signal selection requirements are applied on top of the
preselection.

Cut Value/description
Baseline jet

Algorithm anti-kt4Topo
Acceptance pT > 20 GeV, |⌘ | < 2.8
Quality LooseBad (checked on jets with pT > 20 GeV)

b-jet
b-tagging algorithm MV2c20 at 77% e�ciency point
Acceptance pT > 20 GeV , |⌘ | < 2.5

Table 17: Summary of the jet selection criteria. The signal selection requirements are applied on top of the
preselection.

5. Dataset and trigger305

The dataset used in this analysis was collected in 2015 with the LHC colliding 6.5 TeV proton beams306

with 25 ns bunch spacing (period D, E, F,G, H). The peak delivered instantaneous luminosity was307

L = 4.3 ⇥ 1033cm�1s�1. Application of beam, detector and data-quality requirements resulted in a total308

integrated luminosity of 1.7fb�1. The uncertainty on the integrated luminosity is ±9%. It is derived,309

following a methodology similar to that detailed in Ref. [36], from a preliminary calibration of the310

luminosity scale using a pair of x-y beam-separation scans performed in June 2015. The trigger applied311

to select the data samples used to estimate the yields of background events in the analysis requires a single312

electron or muon with online transverse momentum thresholds of 24 GeV and 20 GeV, respectively.313

5.1. Trigger strategy314

5.1.1. Signal and control regions trigger chains315

The following triggers are used in this analysis:316

317
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Jet selection

Objects defined from AnalysisBase 2.3.28, SUSYTools-00-06-24



Control Regions
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CR Background CR process CR selection

CRY Z γ Isolated photon

CRQ Multijets Multijets Reversed ∆φ(jet,ETmiss) cuts!
Reversed METSig or ETmiss/meff cuts

CRW W W 1 electron or muon with pT > 25 GeV!
30 GeV < mT(l,ETmiss) < 100 GeV, 

CRT ttbar ttbar 1 electron or muon with pT > 25 GeV!
30 GeV < mT(l,ETmiss) < 100 GeV, 

VRZ Z Validate Z 
contribution

2 OS electrons or muons with pT > 25, 10 GeV!
66 GeV < m(ll) < 116 GeV



CR definition
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D
RA

FT

Cut
Control Region

CRY VRZ CRQ CRW CRT

1 HLT_g120_loose
HLT_e24_lhmedium_iloose_L1EM20VH

As for SR cut 1 As for VRZ As for VRZOR HLT_e60_lhmedium
/ HLT_mu20_iloose_L1MU15

OR HLT_mu50
2-5 As for SR cuts 2-5

6a
� 1 signal photon Exactly 2 OS selected

As for SR Cut 6

Exactly 1 selected signal Exactly 1 selected signal
No selected e/µ signal electrons or muons: electron or muon electron or muon
as for SR Cut 6 pT (e) >25, 10 GeV with pT (e) >25 GeV with pT (e) >25 GeV

or pT (µ) >25, 10 GeV or pT (µ) >25 GeV or pT (µ) >25 GeV

6b – – –
No pT >50 GeV sel. |⌘ | < 2.5 � 1 pT >50 GeV sel. |⌘ | < 2.5

jet with MV2c20 77% e�. jet with MV2c20 77% e�.

6c –
66 GeV < m(``)

–
30 GeV < mT (`, Emiss

T ) 30 GeV < mT (`, Emiss
T )

< 116 GeV < 100 GeV < 100 GeV

Use Emiss
T ’ = pT (�) + Emiss

T Emiss
T ’ =

–
Treat lepton Treat lepton

below: Emiss
T + pT (``) as a jet as a jet

pT ( j1,2, . . .,6) As for SR cuts

��( ji, Emiss
T ) As for SR cut No cut

��( ji, Emiss
T ) < 0.2,i={1,2,(3)} :

No cut No cut[or ��( ji, Emiss
T ) < 0.1,pT > 50 GeV jets /

(for 4j,5j,6j)]
Aplanarity No cut

Emiss
T /me� (N j) As for SR cut No cut

X � � < Emiss
T /me� (N j) < X

No cut No cut
or Emiss

T /
p
HT

X � � < Emiss
T /

p
HT < X

p
GeV

if Emiss
T /me� (N j) > X

or Emiss
T /

p
HT > X in SR

me� (incl.) As for SR cut

Table 26: Control Region selections.

16th
N

ovem
ber2015

–
17:05
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CR plots
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