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Same Sign di-lepton (2SSL)
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 the generated signal W decay is inclusive



Baseline selection

1. 2 Same Sign isolated Leptons (2SSL)
> |n| <2.5(2.4) for e(p),
» P,>=30 GeV,
» Veto on Z boson mass & low resonance mass
» for electrons fake rate and charge misidentification are incorporated
(from CMS 8 TeV) :
- fake rate (arising from hadronic jets),

- Charge mis-identification [ 0.3% for 1.479 < |n| < 2.5 (cms
endcap), 0.03% for |n| <1.479 (cms barrel)]

2. At least 4 Jets (Pt 50/30/20)

3.At least 1 CSV loose b-tagged jet (Combined Secondary Vertex
at loose operating point ~ 10% mis-tagging rate)



Results

initial == leptans ==) 8L >4Jets | >4 Jets 50/30/20;] > ICSVIB |y Met Ft>40 | Met Ft <70 Ht>140 | 70<Met Ft< 904H T>12

TT Kappa Het HtoWW 2.56e+05 £ 79 146e+04 2105 | 232403 £7.76 | 673+ 418 69141 1 3834380 | 104331 4344336 148+ 1.96
TTdilep madspin 0.78¢+06 £ 3.44e+03 | 1.6de+06 £ 1.67e4+03 | 5.63e+03 £97 | 861 37.9 819 £ 37 : s | 024133 AN 300 £ 4.2
TTsemilep madspin 1 1.62e+07 £ 5.19e403 | 5.04e+04 £303 | 1.3%e+04 £ 159 | 47e403 925 | 4.58+03 914 | 4.21e+03 £ 87.6 :2.93e+03 73| 311e+03£ 753 1.1e+03 + 447
TTsemilep madspin 2 1.61e+07 £ 5.26e403 | 5.03e+04 £ 307 | 1.3%e+04 £ 162 | 4.65e+03 £ 93.3 | 4.52+03 £ 92 : 415e+03 £ 882 12.92e+03 £ 74 | 3.02e+03 £ 753 1126403 £ 45.9
SingleTop W madspin 470e+06 + 210e403 | 15e+05£370 | 188e+03£415 | 185413 2126 5| 18411 |1 8704807 08.8 + 0.1 339 £5.57
WToLNu-2Jets sm-no masses | 2.58e+08 4 5.39+04 | 2.76e+05 £ 1.80e+03 | 6.80+04 £ 944 | 103 £ 366 76 £ 317 : 64.6 £ 289 : 129+ 129 SLTE259 0£0
WToLNu-3Jets sm-no masses | 6.21e+07 + 1.46e+04 | 9.56e+04 £ 606 | 2.56e+04 £313 | 384 + 384 307 £ 343 : 1604255 | 96+102 150 + 4 192 £ 8.5
WToLNu-dJets sm-no masses | 1.98e+07 £ 9.93¢+03 | 472404 £ 488 | 143e+04 £ 268 | 2.54e+03 £ 113 | 2.42e403 £ 110 ! 1.20e+03 £ 80.7 : 876 £ 6.4 m£70 32403
LTOLL30-2Jets sm-no masses | 2.76e+07 £ 6.34e+03 | 6.9e+06 £ 3.1e+03 | 8.22e+03 £100 | 374 £7.34 BILOL3 o UALAH : 0z0 1441 4.55 0z0
LToLL0-3Jets sm-no masses | 6.28e+06 £ 3.30e+03 | 1.46e+06 + 1.64e+03 | 286e+03 £ 727 T4+ 117 5921105 : BIL848 1 371262 3H2 1807 371262
LTOLLA0-4Jets sm-no masses | 2.16e+06 £ 149403 |  4.98e+05 £ 707 | 16e+03£402 | 3124194 362 £ 19.1 : N £142 : 041713 185 £ 13.6 16.1 £4.03

Met and Ht cuts provided from TOP-13-017
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< Results from cut & count Analysis

Main
background "

T

Initial 2SSL Jets 24 Bjets>1
Signal 2.56e05 2.3e03 649
tt+jets 3.91e07 3.34e04 9920
Wijets 8.18e07 3.99e04 2730 ‘
Z+jets 8.98e06 4.46e03 4210 ‘
Sig = > 54

JS+B




(1/N) dN/39.3

(1/N) dN/ 28.4

<MVA Analysis : Input Variables
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(1/N) dN / dx
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<MVA Analysis : BDT Response & Optimal cut
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<-Shape Analysis : Template fit on MVA-BDT output

hsignificance_sig
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< Summary of Same Sign di-lepton final state:

uncertainty on level of 50% for tt+jets
uncertainty on level of 10% for Z+jets

# Signal # Background | Significance Significance including
systematic uncertainties

Cut and 584 10816 S/V(S+B) = S/V[S 4B + 5 (syst. Shift)?] =
count 5.46 0.128
MVA cut 490 6220 S/V(S+B) =5.9 | S/V[S+B + § (syst. Shift)?] =
and count 0.398
MVA 584 10816 Sign.. /o, .= |Sign. /V[ (o, )*+73 (syst.
template 2.9 - Shift)?]=1.6
fit

the significance is less affected by systematic uncertainties when
using a Template fit
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