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This note contains detailed validation material for the MadAnalysis 5 implementation [1] of
the ATLAS search [2] for electroweak-inos and sleptons in the di-lepton channel at the 8 TeV
run of the LHC. Event samples used for the validation were generated with Herwig++ 2.5.2,
using as input the SLHA files provided on HepData [3]. 100000 events were generated for each
of the nine benchmark points we consider below. Simulation of detector effects was done within
MadAnalysis 1.1.11, using delphesMA5tune with a dedicated detector card [4]. In the case of
chargino pair production (pp→ χ̃+

1 χ̃
−
1 ), non-leptonic decays of the intermediate W boson were

filtered to increase statistics. Similarly, for chargino-neutralino production (pp→ χ̃±
1 χ̃

0
2), non-

leptonic decays of the intermediate Z boson were filtered. The cross sections for the benchmark
points were taken from the HepData entry [3].

Pages 2–27 contain the cut flows of 9 benchmark points for chargino pair, chargino–neutralino
and slepton pair production for the various signal regions considered in ATLAS-SUSY-2013-11
and given in [2] (Figs. 46 to 49). Moreover, on pages 28–30, we compare some kinematic dis-
tributions to the official ATLAS ones. Finally, the limit-setting procedure will be validated on
page 31. Throughout, the notation for the benchmark points is (mi,mχ̃0

1
), where mi is either

the chargino or the slepton mass, depending on the process considered. The χ̃0
2 and χ̃±

1 are
assumed to be degenerate. In case of intermediate sleptons, m˜̀

R
= m˜̀

L
= (mχ̃±

1
+ mχ̃0

1
) is

assumed as in the experimental publication.
The present note corresponds to version 2 of the analysis (version 1 can be found at [5]),

which corrects a bug affecting only the signal regions with e−µ final states. Some of the events
with soft leptons were ignored, leading to slighly weaker exclusions, in particular for a small
chargino–neutralino mass splitting.
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1 Cutflows

1.1 χ̃±1 χ̃
±
1 (100/0)

χ̃+
1 χ̃

−
1 (100/0) cutflow

for SR WWaee

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 12301.5 12301.5

2 OS leptons 1666.5 −86.5%

m`` > 20 GeV 1637.5 −1.7%

τ veto 1637.5 −0.0%

ee leptons 392.9 −76.0% 402.1 402.1

jet veto 257.0 −34.6% 198.6 −50.6%

Z veto 215.9 −16.0% 165.0 −16.9%

pT,`` > 80 GeV 35.3 −83.6% 28.0 −83.0%

Emiss,rel
T > 80 GeV 18.9 −46.5% 14.7 −47.5%

m`` < 120 GeV 10.1 −46.6% 9.2 −37.4%

Table 1: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (100/0) in the Signal Region WWaee.
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χ̃+
1 χ̃

−
1 (100/0) cutflow

for SR WWaeµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 12301.5 12301.5

2 OS leptons 1666.5 −86.5%

m`` > 20 GeV 1637.5 −1.7%

τ veto 1637.5 −0.0%

eµ leptons 729.4 −55.5% 741.3 741.3

jet veto 474.9 −34.9% 370.1 −50.1%

pT,`` > 80 GeV 75.8 −84.0% 57.0 −84.6%

Emiss,rel
T > 80 GeV 44.8 −40.9% 35.7 −37.4%

m`` < 120 GeV 29.0 −35.3% 24.4 −31.7%

Table 2: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (100/0) in the Signal Region WWaeµ.

χ̃+
1 χ̃

−
1 (100/0) cutflow

for SR WWaµµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 12301.5 12301.5

2 OS leptons 1666.5 −86.5%

m`` > 20 GeV 1637.5 −1.7%

τ veto 1637.5 −0.0%

µµ leptons 515.1 −68.5% 521.6 521.6

jet veto 338.3 −34.3% 258.6 −50.4%

Z veto 281.6 −16.8% 212.0 −18.0%

pT,`` > 80 GeV 46.7 −83.4% 35.3 −83.3%

Emiss,rel
T > 80 GeV 26.7 −42.8% 22.8 −35.4%

m`` < 120 GeV 15.8 −40.8% 16.4 −28.1%

Table 3: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (100/0) in the Signal Region WWaµµ.
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1.2 χ̃+
1 χ̃
−
1 (140/20)

χ̃+
1 χ̃

−
1 (140/20) cutflow

for SR WWbee

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 3375.0 3375.0

2 OS leptons 545.8 −83.8%

m`` > 20 GeV 537.8 −1.5%

τ veto 537.8 −0.0%

ee leptons 132.4 −75.4% 139.6 139.6

jet veto 79.2 −40.2% 65.7 −52.9%

Z veto 67.3 −15.0% 55.5 −15.5%

mT2 > 90 GeV 5.3 −92.1% 4.5 −91.9%

m`` < 170 GeV 4.3 −18.9% 3.9 −13.3%

Table 4: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (140/20) in the Signal Region WWbee.

χ̃+
1 χ̃

−
1 (140/20) cutflow

for SR WWbeµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 3375.0 3375.0

2 OS leptons 545.8 −83.8%

m`` > 20 GeV 537.8 −1.5%

τ veto 537.8 −0.0%

eµ leptons 239.9 −55.4% 253.8 253.8

jet veto 142.6 −40.6% 118.6 −53.3%

mT2 > 90 GeV 10.5 −92.6% 8.0 −93.3%

m`` < 170 GeV 9.3 −11.4% 7.2 −10.0%

Table 5: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (140/20) in the Signal Region WWbeµ.
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χ̃+
1 χ̃

−
1 (140/20) cutflow

for SR WWbµµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 3375.0 3375.0

2 OS leptons 545.8 −83.8%

m`` > 20 GeV 537.8 −1.5%

τ veto 537.8 −0.0%

µµ leptons 165.5 −69.2% 168.7 168.7

jet veto 100.7 −39.2% 78.2 −53.6%

Z veto 84.2 −16.4% 65.5 −16.2%

mT2 > 90 GeV 6.8 −91.9% 5.2 −92.1%

m`` < 170 GeV 6.2 −8.8% 4.5 −13.5%

Table 6: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (140/20) in the Signal Region WWbµµ.
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1.3 χ̃+
1 χ̃
−
1 (200/0)

χ̃+
1 χ̃

−
1 (200/0) cutflow

for SR WW cee

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 835.5 835.5

2 OS leptons 155.4 −81.4%

m`` > 20 GeV 153.3 −1.4%

τ veto 153.3 −0.0%

ee leptons 39.0 −74.6% 40.9 40.9

jet veto 22.8 −41.5% 17.5 −57.2%

Z veto 19.9 −12.7% 15.5 −11.4%

mT2 > 100 GeV 3.1 −84.4% 2.4 −84.5%

Table 7: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (200/0) in the Signal Region WW cee.

χ̃+
1 χ̃

−
1 (200/0) cutflow

for SR WW ceµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 835.5 835.5

2 OS leptons 155.4 −81.4%

m`` > 20 GeV 153.3 −1.4%

τ veto 153.3 −0.0%

eµ leptons 67.6 −55.9% 71.1 71.1

jet veto 39.9 −41.0% 30.8 −56.7%

mT2 > 100 GeV 6.7 −83.2% 4.6 −85.1%

Table 8: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (200/0) in the Signal Region WW ceµ.
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χ̃+
1 χ̃

−
1 (200/0) cutflow

for SR WW cµµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 835.5 835.5

2 OS leptons 155.4 −81.4%

m`` > 20 GeV 153.3 −1.4%

τ veto 153.3 −0.0%

µµ leptons 46.7 −69.5% 46.3 46.3

jet veto 26.9 −42.4% 20.7 −55.3%

Z veto 23.4 −13.0% 18.0 −13.0%

mT2 > 100 GeV 3.7 −84.2% 2.8 −84.4%

Table 9: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (200/0) in the Signal Region WW cµµ.
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1.4 χ̃+
1 χ̃
−
1 (slep) (350/0)

χ̃+
1 χ̃

−
1 (slep) (350/0) cutflow

for SR m120
T2 ee

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 713.1 713.1

2 OS leptons 186.6 −73.8%

m`` > 20 GeV 185.7 −0.5%

τ veto 185.7 −0.0%

ee leptons 49.5 −73.3% 52.0 52.0

jet veto 26.1 −47.3% 22.4 −56.9%

Z veto 24.7 −5.4% 21.2 −5.4%

mT2 > 120 GeV 11.5 −53.4% 9.4 −55.7%

Table 10: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (slep) (350/0) in the Signal Region m120

T2 ee.

χ̃+
1 χ̃

−
1 (slep) (350/0) cutflow

for SR m120
T2 eµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 713.1 713.1

2 OS leptons 186.6 −73.8%

m`` > 20 GeV 185.7 −0.5%

τ veto 185.7 −0.0%

eµ leptons 83.2 −55.2% 77.7 77.7

jet veto 43.5 −47.7% 32.4 −58.3%

mT2 > 120 GeV 20.4 −53.1% 14.7 −54.6%

Table 11: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (slep) (350/0) in the Signal Region m120

T2 eµ.
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χ̃+
1 χ̃

−
1 (slep) (350/0) cutflow

for SR m120
T2 µµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 713.1 713.1

2 OS leptons 186.6 −73.8%

m`` > 20 GeV 185.7 −0.5%

τ veto 185.7 −0.0%

µµ leptons 53.0 −71.5% 47.8 47.8

jet veto 28.1 −47.0% 20.7 −56.7%

Z veto 26.8 −4.6% 19.3 −6.8%

mT2 > 120 GeV 12.2 −54.5% 8.7 −54.9%

Table 12: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (slep) (350/0) in the Signal Region m120

T2 µµ.

χ̃+
1 χ̃

−
1 (slep) (350/0) cutflow

for SR m150
T2 ee

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 713.1 713.1

2 OS leptons 186.6 −73.8%

m`` > 20 GeV 185.7 −0.5%

τ veto 185.7 −0.0%

ee leptons 49.5 −73.3% 52.0 52.0

jet veto 26.1 −47.3% 22.4 −56.9%

Z veto 24.7 −5.4% 21.2 −5.4%

mT2 > 150 GeV 8.0 −67.6% 6.2 −70.8%

Table 13: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (slep) (350/0) in the Signal Region m150

T2 ee.
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χ̃+
1 χ̃

−
1 (slep) (350/0) cutflow

for SR m150
T2 eµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 713.1 713.1

2 OS leptons 186.6 −73.8%

m`` > 20 GeV 185.7 −0.5%

τ veto 185.7 −0.0%

eµ leptons 83.2 −55.2% 77.7 77.7

jet veto 43.5 −47.7% 32.4 −58.3%

mT2 > 150 GeV 13.9 −68.0% 10.1 −68.8%

Table 14: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (slep) (350/0) in the Signal Region m150

T2 eµ.

χ̃+
1 χ̃

−
1 (slep) (350/0) cutflow

for SR m150
T2 µµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 713.1 713.1

2 OS leptons 186.6 −73.8%

m`` > 20 GeV 185.7 −0.5%

τ veto 185.7 −0.0%

µµ leptons 53.0 −71.5% 47.8 47.8

jet veto 28.1 −47.0% 20.7 −56.7%

Z veto 26.8 −4.6% 19.3 −6.8%

mT2 > 150 GeV 8.3 −69.0% 5.7 −70.5%

Table 15: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (slep) (350/0) in the Signal Region m150

T2 µµ.
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χ̃+
1 χ̃

−
1 (slep) (350/0) cutflow

for SR m90
T2ee

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 713.1 713.1

2 OS leptons 186.6 −73.8%

m`` > 20 GeV 185.7 −0.5%

τ veto 185.7 −0.0%

ee leptons 49.5 −73.3% 52.0 52.0

jet veto 26.1 −47.3% 22.4 −56.9%

Z veto 24.7 −5.4% 21.2 −5.4%

mT2 > 90 GeV 14.6 −40.9% 12.7 −40.1%

Table 16: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (slep) (350/0) in the Signal Region m90

T2ee.

χ̃+
1 χ̃

−
1 (slep) (350/0) cutflow

for SR m90
T2eµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 713.1 713.1

2 OS leptons 186.6 −73.8%

m`` > 20 GeV 185.7 −0.5%

τ veto 185.7 −0.0%

eµ leptons 83.2 −55.2% 77.7 77.7

jet veto 43.5 −47.7% 32.4 −58.3%

mT2 > 90 GeV 26.5 −39.1% 19.1 −41.0%

Table 17: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (slep) (350/0) in the Signal Region m90

T2eµ.
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χ̃+
1 χ̃

−
1 (slep) (350/0) cutflow

for SR m90
T2µµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 713.1 713.1

2 OS leptons 186.6 −73.8%

m`` > 20 GeV 185.7 −0.5%

τ veto 185.7 −0.0%

µµ leptons 53.0 −71.5% 47.8 47.8

jet veto 28.1 −47.0% 20.7 −56.7%

Z veto 26.8 −4.6% 19.3 −6.8%

mT2 > 90 GeV 16.2 −39.6% 11.5 −40.4%

Table 18: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (slep) (350/0) in the Signal Region m90

T2µµ.
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1.5 χ̃+
1 χ̃
−
1 (slep) (425/75)

χ̃+
1 χ̃

−
1 (slep) (425/75) cutflow

for SR m120
T2 ee

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 282.5 282.5

2 OS leptons 77.4 −72.6%

m`` > 20 GeV 77.2 −0.3%

τ veto 77.2 −0.0%

ee leptons 21.4 −72.3% 20.5 20.5

jet veto 10.7 −50.0% 8.3 −59.5%

Z veto 10.4 −2.8% 7.8 −6.0%

mT2 > 120 GeV 5.4 −48.1% 3.8 −51.3%

Table 19: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (slep) (425/75) in the Signal Region m120

T2 ee.

χ̃+
1 χ̃

−
1 (slep) (425/75) cutflow

for SR m120
T2 eµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 282.5 282.5

2 OS leptons 77.4 −72.6%

m`` > 20 GeV 77.2 −0.3%

τ veto 77.2 −0.0%

eµ leptons 34.1 −55.8% 31.3 31.3

jet veto 17.3 −49.3% 12.3 −60.7%

mT2 > 120 GeV 9.4 −45.7% 6.3 −48.8%

Table 20: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (slep) (425/75) in the Signal Region m120

T2 eµ.
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χ̃+
1 χ̃

−
1 (slep) (425/75) cutflow

for SR m120
T2 µµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 282.5 282.5

2 OS leptons 77.4 −72.6%

m`` > 20 GeV 77.2 −0.3%

τ veto 77.2 −0.0%

µµ leptons 21.8 −71.8% 19.9 19.9

jet veto 11.3 −48.2% 8.0 −59.8%

Z veto 10.9 −3.5% 7.7 −3.7%

mT2 > 120 GeV 5.7 −47.7% 3.9 −49.4%

Table 21: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (slep) (425/75) in the Signal Region m120

T2 µµ.

χ̃+
1 χ̃

−
1 (slep) (425/75) cutflow

for SR m150
T2 ee

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 282.5 282.5

2 OS leptons 77.4 −72.6%

m`` > 20 GeV 77.2 −0.3%

τ veto 77.2 −0.0%

ee leptons 21.4 −72.3% 20.5 20.5

jet veto 10.7 −50.0% 8.3 −59.5%

Z veto 10.4 −2.8% 7.8 −6.0%

mT2 > 150 GeV 4.0 −61.5% 2.7 −65.4%

Table 22: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (slep) (425/75) in the Signal Region m150

T2 ee.
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χ̃+
1 χ̃

−
1 (slep) (425/75) cutflow

for SR m150
T2 eµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 282.5 282.5

2 OS leptons 77.4 −72.6%

m`` > 20 GeV 77.2 −0.3%

τ veto 77.2 −0.0%

eµ leptons 34.1 −55.8% 31.3 31.3

jet veto 17.3 −49.3% 12.3 −60.7%

mT2 > 150 GeV 7.1 −59.0% 4.6 −62.6%

Table 23: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (slep) (425/75) in the Signal Region m150

T2 eµ.

χ̃+
1 χ̃

−
1 (slep) (425/75) cutflow

for SR m150
T2 µµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 282.5 282.5

2 OS leptons 77.4 −72.6%

m`` > 20 GeV 77.2 −0.3%

τ veto 77.2 −0.0%

µµ leptons 21.8 −71.8% 19.9 19.9

jet veto 11.3 −48.2% 8.0 −59.8%

Z veto 10.9 −3.5% 7.7 −3.7%

mT2 > 150 GeV 4.2 −61.5% 3.0 −61.0%

Table 24: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (slep) (425/75) in the Signal Region m150

T2 µµ.
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χ̃+
1 χ̃

−
1 (slep) (425/75) cutflow

for SR m90
T2ee

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 282.5 282.5

2 OS leptons 77.4 −72.6%

m`` > 20 GeV 77.2 −0.3%

τ veto 77.2 −0.0%

ee leptons 21.4 −72.3% 20.5 20.5

jet veto 10.7 −50.0% 8.3 −59.5%

Z veto 10.4 −2.8% 7.8 −6.0%

mT2 > 90 GeV 6.7 −35.6% 4.8 −38.5%

Table 25: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (slep) (425/75) in the Signal Region m90

T2ee.

χ̃+
1 χ̃

−
1 (slep) (425/75) cutflow

for SR m90
T2eµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 282.5 282.5

2 OS leptons 77.4 −72.6%

m`` > 20 GeV 77.2 −0.3%

τ veto 77.2 −0.0%

eµ leptons 34.1 −55.8% 31.3 31.3

jet veto 17.3 −49.3% 12.3 −60.7%

mT2 > 90 GeV 11.6 −32.9% 7.9 −35.8%

Table 26: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (slep) (425/75) in the Signal Region m90

T2eµ.

16



χ̃+
1 χ̃

−
1 (slep) (425/75) cutflow

for SR m90
T2µµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 282.5 282.5

2 OS leptons 77.4 −72.6%

m`` > 20 GeV 77.2 −0.3%

τ veto 77.2 −0.0%

µµ leptons 21.8 −71.8% 19.9 19.9

jet veto 11.3 −48.2% 8.0 −59.8%

Z veto 10.9 −3.5% 7.7 −3.7%

mT2 > 90 GeV 7.1 −34.9% 4.9 −36.4%

Table 27: Cutflow for the benchmark point χ̃+
1 χ̃

−
1 (slep) (425/75) in the Signal Region m90

T2µµ.
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1.6 χ̃±1 χ̃
0
2 (250/0)

χ̃±
1 χ̃

0
2 (250/0) cutflow

for SR Zjetsee

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 661.4 661.4

2 OS leptons 184.5 −72.1%

m`` > 20 GeV 184.3 −0.1%

τ veto 184.3 −0.0%

ee leptons 83.4 −54.7% 63.2 63.2

≥ 2 central light jets 49.2 −41.0% 48.7 −22.9%

b and forward jet veto 40.3 −18.1% 36.8 −24.4%

Z window 36.2 −10.2% 35.5 −3.5%

pT,`` > 80 GeV 28.2 −22.1% 27.4 −22.8%

Emiss,rel
T > 80 GeV 15.2 −46.1% 12.5 −54.4%

0.3 < ∆R`` < 1.5 11.2 −26.3% 9.6 −23.2%

50 < mjj < 100 GeV 6.9 −38.4% 6.1 −36.5%

pT (j1, j2) > 45 GeV 2.4 −65.2% 2.9 −52.5%

Table 28: Cutflow for the benchmark point χ̃±
1 χ̃

0
2 (250/0) in the Signal Region Zjetsee.

18



χ̃±
1 χ̃

0
2 (250/0) cutflow

for SR Zjetsµµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 661.4 661.4

2 OS leptons 184.5 −72.1%

m`` > 20 GeV 184.3 −0.1%

τ veto 184.3 −0.0%

µµ leptons 97.0 −47.4% 71.0 71.0

≥ 2 central light jets 57.5 −40.7% 54.6 −23.1%

b and forward jet veto 46.9 −18.4% 40.9 −25.1%

Z window 44.0 −6.2% 39.2 −4.2%

pT,`` > 80 GeV 33.5 −23.9% 29.2 −25.5%

Emiss,rel
T > 80 GeV 17.7 −47.2% 14.7 −49.7%

0.3 < ∆R`` < 1.5 12.8 −27.7% 10.2 −30.6%

50 < mjj < 100 GeV 8.0 −37.5% 6.6 −35.3%

pT (j1, j2) > 45 GeV 2.8 −65.0% 3.5 −47.0%

Table 29: Cutflow for the benchmark point χ̃±
1 χ̃

0
2 (250/0) in the Signal Region Zjetsµµ.
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1.7 χ̃±1 χ̃
0
2 (350/50)

χ̃±
1 χ̃

0
2 (350/50) cutflow

for SR Zjetsee

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 152.2 152.2

2 OS leptons 47.0 −69.1%

m`` > 20 GeV 46.9 −0.2%

τ veto 46.9 −0.0%

ee leptons 21.9 −53.3% 16.3 16.3

≥ 2 central light jets 13.9 −36.5% 13.1 −19.6%

b and forward jet veto 11.2 −19.4% 9.8 −25.2%

Z window 10.0 −10.7% 9.4 −4.1%

pT,`` > 80 GeV 9.0 −10.0% 8.2 −12.8%

Emiss,rel
T > 80 GeV 6.1 −32.2% 5.4 −34.1%

0.3 < ∆R`` < 1.5 5.2 −14.8% 4.6 −14.8%

50 < mjj < 100 GeV 3.1 −40.4% 3.1 −32.6%

pT (j1, j2) > 45 GeV 1.5 −51.6% 1.9 −38.7%

Table 30: Cutflow for the benchmark point χ̃±
1 χ̃

0
2 (350/50) in the Signal Region Zjetsee.
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χ̃±
1 χ̃

0
2 (350/50) cutflow

for SR Zjetsµµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 152.2 152.2

2 OS leptons 47.0 −69.1%

m`` > 20 GeV 46.9 −0.2%

τ veto 46.9 −0.0%

µµ leptons 24.2 −48.4% 16.4 16.4

≥ 2 central light jets 15.5 −36.0% 13.2 −19.5%

b and forward jet veto 12.5 −19.4% 9.5 −28.0%

Z window 11.7 −6.4% 9.1 −4.2%

pT,`` > 80 GeV 10.2 −12.8% 8.0 −12.1%

Emiss,rel
T > 80 GeV 7.0 −31.4% 5.1 −36.3%

0.3 < ∆R`` < 1.5 5.9 −15.7% 4.2 −17.6%

50 < mjj < 100 GeV 3.6 −39.0% 2.7 −35.7%

pT (j1, j2) > 45 GeV 1.7 −52.8% 1.8 −33.3%

Table 31: Cutflow for the benchmark point χ̃±
1 χ̃

0
2 (350/50) in the Signal Region Zjetsµµ.
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1.8 ˜̀̀̃ (191/90)

˜̀̀̃ (191/90) cutflow

for SR m120
T2 ee

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 301.5 301.5

2 OS leptons 179.5 −40.5%

m`` > 20 GeV 178.4 −0.6%

τ veto 178.4 −0.0%

ee leptons 85.0 −52.4% 135.4 135.4

jet veto 48.5 −42.9% 60.5 −55.3%

Z veto 45.3 −6.6% 55.7 −7.9%

mT2 > 120 GeV 5.5 −87.9% 8.0 −85.6%

Table 32: Cutflow for the benchmark point ˜̀̀̃ (191/90) in the Signal Region m120
T2 ee.

˜̀̀̃ (191/90) cutflow

for SR m120
T2 µµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 301.5 301.5

2 OS leptons 179.5 −40.5%

m`` > 20 GeV 178.4 −0.6%

τ veto 178.4 −0.0%

µµ leptons 93.4 −47.6% 147.8 147.8

jet veto 53.3 −42.9% 64.7 −56.2%

Z veto 49.6 −6.9% 60.0 −7.3%

mT2 > 120 GeV 6.6 −86.7% 8.5 −85.8%

Table 33: Cutflow for the benchmark point ˜̀̀̃ (191/90) in the Signal Region m120
T2 µµ.
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˜̀̀̃ (191/90) cutflow

for SR m150
T2 ee

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 301.5 301.5

2 OS leptons 179.5 −40.5%

m`` > 20 GeV 178.4 −0.6%

τ veto 178.4 −0.0%

ee leptons 85.0 −52.4% 135.4 135.4

jet veto 48.5 −42.9% 60.5 −55.3%

Z veto 45.3 −6.6% 55.7 −7.9%

mT2 > 150 GeV 0.1 −99.8% 0.6 −98.9%

Table 34: Cutflow for the benchmark point ˜̀̀̃ (191/90) in the Signal Region m150
T2 ee.

˜̀̀̃ (191/90) cutflow

for SR m150
T2 µµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 301.5 301.5

2 OS leptons 179.5 −40.5%

m`` > 20 GeV 178.4 −0.6%

τ veto 178.4 −0.0%

µµ leptons 93.4 −47.6% 147.8 147.8

jet veto 53.3 −42.9% 64.7 −56.2%

Z veto 49.6 −6.9% 60.0 −7.3%

mT2 > 150 GeV 0.3 −99.4% 1.1 −98.2%

Table 35: Cutflow for the benchmark point ˜̀̀̃ (191/90) in the Signal Region m150
T2 µµ.
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˜̀̀̃ (191/90) cutflow

for SR m90
T2ee

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 301.5 301.5

2 OS leptons 179.5 −40.5%

m`` > 20 GeV 178.4 −0.6%

τ veto 178.4 −0.0%

ee leptons 85.0 −52.4% 135.4 135.4

jet veto 48.5 −42.9% 60.5 −55.3%

Z veto 45.3 −6.6% 55.7 −7.9%

mT2 > 90 GeV 15.4 −66.0% 21.8 −60.9%

Table 36: Cutflow for the benchmark point ˜̀̀̃ (191/90) in the Signal Region m90
T2ee.

˜̀̀̃ (191/90) cutflow

for SR m90
T2µµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 301.5 301.5

2 OS leptons 179.5 −40.5%

m`` > 20 GeV 178.4 −0.6%

τ veto 178.4 −0.0%

µµ leptons 93.4 −47.6% 147.8 147.8

jet veto 53.3 −42.9% 64.7 −56.2%

Z veto 49.6 −6.9% 60.0 −7.3%

mT2 > 90 GeV 17.5 −64.7% 21.7 −63.8%

Table 37: Cutflow for the benchmark point ˜̀̀̃ (191/90) in the Signal Region m90
T2µµ.
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1.9 ˜̀̀̃ (250/10)

˜̀̀̃ (250/10) cutflow

for SR m120
T2 ee

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 96.8 96.8

2 OS leptons 65.3 −32.5%

m`` > 20 GeV 65.1 −0.3%

τ veto 65.1 −0.0%

ee leptons 32.1 −50.7% 51.2 51.2

jet veto 17.5 −45.5% 19.4 −62.1%

Z veto 16.9 −3.4% 18.7 −3.6%

mT2 > 120 GeV 8.2 −51.5% 9.1 −51.3%

Table 38: Cutflow for the benchmark point ˜̀̀̃ (250/10) in the Signal Region m120
T2 ee.

˜̀̀̃ (250/10) cutflow

for SR m120
T2 µµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 96.8 96.8

2 OS leptons 65.3 −32.5%

m`` > 20 GeV 65.1 −0.3%

τ veto 65.1 −0.0%

µµ leptons 33.0 −49.3% 47.0 47.0

jet veto 17.8 −46.1% 19.8 −57.9%

Z veto 17.2 −3.4% 19.3 −2.5%

mT2 > 120 GeV 8.5 −50.6% 10.0 −48.2%

Table 39: Cutflow for the benchmark point ˜̀̀̃ (250/10) in the Signal Region m120
T2 µµ.
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˜̀̀̃ (250/10) cutflow

for SR m150
T2 ee

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 96.8 96.8

2 OS leptons 65.3 −32.5%

m`` > 20 GeV 65.1 −0.3%

τ veto 65.1 −0.0%

ee leptons 32.1 −50.7% 51.2 51.2

jet veto 17.5 −45.5% 19.4 −62.1%

Z veto 16.9 −3.4% 18.7 −3.6%

mT2 > 150 GeV 5.9 −65.1% 7.0 −62.6%

Table 40: Cutflow for the benchmark point ˜̀̀̃ (250/10) in the Signal Region m150
T2 ee.

˜̀̀̃ (250/10) cutflow

for SR m150
T2 µµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 96.8 96.8

2 OS leptons 65.3 −32.5%

m`` > 20 GeV 65.1 −0.3%

τ veto 65.1 −0.0%

µµ leptons 33.0 −49.3% 47.0 47.0

jet veto 17.8 −46.1% 19.8 −57.9%

Z veto 17.2 −3.4% 19.3 −2.5%

mT2 > 150 GeV 6.1 −64.5% 7.4 −61.7%

Table 41: Cutflow for the benchmark point ˜̀̀̃ (250/10) in the Signal Region m150
T2 µµ.
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˜̀̀̃ (250/10) cutflow

for SR m90
T2ee

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 96.8 96.8

2 OS leptons 65.3 −32.5%

m`` > 20 GeV 65.1 −0.3%

τ veto 65.1 −0.0%

ee leptons 32.1 −50.7% 51.2 51.2

jet veto 17.5 −45.5% 19.4 −62.1%

Z veto 16.9 −3.4% 18.7 −3.6%

mT2 > 90 GeV 10.5 −37.9% 11.7 −37.4%

Table 42: Cutflow for the benchmark point ˜̀̀̃ (250/10) in the Signal Region m90
T2ee.

˜̀̀̃ (250/10) cutflow

for SR m90
T2µµ

cut # events relative change # events relative change

(scaled to σ and L) (official) (official)

Initial number of events 96.8 96.8

2 OS leptons 65.3 −32.5%

m`` > 20 GeV 65.1 −0.3%

τ veto 65.1 −0.0%

µµ leptons 33.0 −49.3% 47.0 47.0

jet veto 17.8 −46.1% 19.8 −57.9%

Z veto 17.2 −3.4% 19.3 −2.5%

mT2 > 90 GeV 10.8 −37.2% 12.3 −36.3%

Table 43: Cutflow for the benchmark point ˜̀̀̃ (250/10) in the Signal Region m90
T2µµ.
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2 Histograms

In the histograms below, the solid lines correspond to the results from the MadAnalysis 5
implementation, while the dashed lines are the official ATLAS results. They correspond to
Figs. 3, 4 and 35 from ATLAS-SUSY-2013-11.
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Figure 1: SF and DF samples that satisfy all cuts of the WWa signal region except the ones on
m`` (for the first row), and the ones on m`` and on Emiss,rel

T (for the bottom row). Corresponds
to Fig. 3 of ATLAS-SUSY-2013-11.
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Figure 2: SF and DF samples that satisfy all cuts of the mT2 signal regions except the ones
on mT2 (for the first row), and satisfy all cuts of the Zjets signal regions except the ones on
Emiss,rel
T (for the bottom row). Corresponds to Fig. 4 of ATLAS-SUSY-2013-11.
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Figure 3: SF and DF samples that satisfy all cuts of the mT2 signal regions except the ones on
mT2. Corresponds to the auxiliary Fig. 35 of ATLAS-SUSY-2013-11.

30



3 Limit-setting procedure

Limits are derived using exclusion CLs.py. The 95% CL upper limits on the model cross
section obtained from the code are compared to the ATLAS value [3] for the nine benchmark
points considered above, as well as the best expected signal region and the (1-CLs)% value
for each benchmark point. “C1C1” and “C1N2” correspond to chargino pair production and
chargino-neutralino production, respectively, with possible intermediate sleptons (“slep”) or
not (“noslep”). For direct slepton production, the name of the benchmark point starts with
“slep”.

Limit plots are also reproduced in Fig. 4, for chargino pair production followed by W±

(left) or intermediate slepton (right) decays. On the left plot, the agreement is good in the
low-mass region, while for mχ̃± ≥ 190 GeV, where the exclusion is driven by SR-WWc, one
obtains a weaker (more conservative) bound from MA5. The right plot shows a good agreement
with ATLAS results. Considering the WW signal regions in addition to the mT2 ones, used
by ATLAS to constrain this simplified model, one obtains a significantly improved exclusion
in the low-mass region. This is driven by SR-WWa, a signal region sensitive to smaller mass
differences than SR-m90

T2.

benchmark point | xs95 MA5 | xs95 ATLAS | bestSR MA5 | bestSR ATLAS

C1C1_noslep_100_0 | 4.30 pb | 4.61 pb | SR-WWa | SR-WWa

C1C1_noslep_140_20 | 1.74 pb | 1.58 pb | SR-WWa | SR-WWb

C1C1_noslep_200_0 | 0.63 pb | 0.46 pb | SR-WWc | SR-WWc

C1C1_slep_350_0 | 0.0131 pb | 0.0104 pb | SR-mT2,120 | SR-mT2,120

C1C1_slep_425_75 | 0.0113 pb | 0.0100 pb | SR-mT2,120 | SR-mT2,150

C1N2_250_0 | 0.26 pb | 0.18 pb | SR-Zjets | SR-Zjets

C1N2_350_50 | 0.097 pb | 0.069 pb | SR-Zjets | SR-Zjets

slep_191_90 | 3.65 fb | ~4.3 fb | SR-WWc | SR-mT2,90/120

slep_250_10 | 2.16 fb | ~1.26 fb | SR-mT2,120 | SR-mT2,120/150

benchmark point | (1-CLs)% MA5 | (1-CLs)% ATLAS

C1C1_noslep_100_0 | 99.0% | 98%

C1C1_noslep_140_20 | 92.7% | 95%

C1C1_noslep_200_0 | 76.7% | 91%

C1C1_slep_350_0 | 100.0% | 99.997%

C1C1_slep_425_75 | 98.2% | 97%

C1N2_250_0 | 98.0% | 100%

C1N2_350_50 | 89.1% | 96%

slep_191_90 | 100.0% | ~99.9995%

slep_250_10 | 100.0% | ~99.999%
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Figure 4: Left: 95% CL upper limit on µ = σ/σSUSY as a function of the chargino mass for the
simplified model pp→ χ̃+

1 χ̃
−
1 followed by χ̃±

1 → W±χ̃0
1, assuming a massless LSP. Corresponds

to Fig. 6b from [2]. Right: limit at 95% CL in the chargino–neutralino mass plane for the
simplified model pp → χ̃+

1 χ̃
−
1 with intermediate left-handed slepton decay. Corresponds to

Fig. 5 from [2].
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