VLL in 1tauOL



Cut flow for each process (1taufl

Process initial METFilter HLT tauF>=1 j bjet>1 HT>U80&6thjet>38
tttt 799.93 798.40 682.77 170.34 : 138.83 105.55

tt 49754030.30 49720227.91 4017214.16 666905.99 5 257346.88 109403.07

qcd 14880267801327.50 14879104461777.76 u48938989.37 3271372.43 ; 351294.21 126663.88

ttX 1063938.98 1062639.35 196875.23 34093.46 : 5963.60
Minor 23357118.38 23349793.73 6253.40 1136.25 . 39531
singleTop 4294213.27 4291198.85 130872.99 21306.58 : 2793.49
Wlets 36688820.97 36650752.95 51886.07 10335.06 : 380.92

DY 1309512370.25 1309384072.68 9560 . 64 340.50 5 0.00
VLLm600 685.41 683.42 573.47 320.59 : 46

Process initial METFilter j bjet>1 HT>480&6thjet>38
qcd_200t0300 102967430000.00 102936958178.31 1986199 g 5 1795.84 0.00
WJetsToLNu_HT-2500ToInf 1483.78 1457.12 = 5 5 .65 .86
zz 987195.00 986736.12 5 5 .96 .52
st_tW_top 2144905.55 2143409.49 5 5 71 =59
ttbar_21 5282390. 5279709.36 2 5 : A5 2%
ZGToLLG 3319368. 3318559.95 5 5 .37 51873
WGToLNuG 11487360. 11484752.05 5 5 =29 .35
ttG 950698. 949542.07 = 5 .88
DYJetsTolLL_M-50 363600070 . 363529887.72 5 5 .00
227 883. 882.29 = 5 5 .86
qcd_50t0l100 14754078000000 14752960724024. 62 6115776 - 382236. .00
qcd_2000toInf 1510707 1489670.58 69227. 5 2649. .25
WJetsToLNu_HT-600To800 741892. 739973.54 10975 a 987. .09
ttbar_01 226133u7. 22596186.26 2612755 5 pLITYIN .97
qcd_700t01000 4e8u59416. 407560595.96  7174075. 5 244544 .49
st_tW_antitop 2144905. 2143393.22 65407. 5 5202. Eos
WJetsToLNu_HT-1200T02500 61206. 606760.08 PYELN 5 277. .51
DYJetsToLL_M-10to50 945912300. 945854184.96 1762. 5 5 o4
VLL_NN_M600 7 117233 le4d.
Wwz 9877. 9864.48 266
VLL_EN_M600 uu3. 442.12 372>
qcd_500t0700 1918149800. 1915801132.90 14539046.
ttbar_11 21858292. 21844332.29 1271858
e 7659940 7056719.62 2762
qcd_300t0500 208148576000 . 20802933579.27 16512782
WJetsToLNu_HT-800T01200 345219. 3u3728.45 9383.
ttH_nonbb 12504. 12490.27 3800
ttH_bb 1733273 17316.43 8354.
ttw 36556. 36504.04 ou77.
W 12480. 12464.71 145.
qcd_1500t02000 7179600 . 7114357.12 311275
WZTo3LNu 294202. 294085.20 75.
ttz 46846. 46786 .54 14609.
ggH_tautau 182481. 182404.17 33.
WJetsToLNu_HT-400T0660 3685528. 3679608.60 19504.
wzz 3329. 3325.14 116.
tttt 799. 798.40 682.
WJetsToLNu_HT-200To400 31853492. 31825315. 9215.
VLL_EE_M600 124. 123. 96
st_tZq 4402. 4396. 205.
qcd_1000t015600 72214810. 71880239. 2230605




Input list

tausF_num

tausF_1pt

tausF_MHT

tausF_HT
tausF_invariantMass
tausF_minDeltaR
tausF_prongNum
tausF_ldecayMode
tausF_1lprongNum
tausF_1ljetPt
tausF_1jetEtaAbs
tausF_1charge
tausF_1lneutrallso
tausF_1Met_transMass
jets_num

jets_1pt
jets_rationHT_4toRest
jets_MHT

jets_HT
jets_invariantMass
jets_transMass
jets_minDeltaR
jets_centrality
jets_average_deltaR
jets_4largestBscoreSum
jets_4largestBscoreMulti
jets_HTDivideMET
jets_METDivideHT
jets_sphericity
jets_aplanarity
jets_1lbtag
jets_2btag
jets_3btag
jets_4btag
jets_Sbtag
jets_6btag
jets_7btag
jets_8btag
jets_Sbtag

jets_2pt

jets_2pt

jets_3pt

jets_4pt

jets_5pt

jets_6pt

jets_7pt

jets_8pt

jets_9pt

bjetsM_num
bjetsM_1pt
bjetsM_MHT

bjetsM_HT
bjetsM_invariantMass
bjetsM_transMass
bjetsM_minDeltaR
bjetsM_2MET_stransMass
bjetsM_tausF_minDeltaR
bjetsM_2pt
bjetsM_3pt
bjetsT_num
bjetsT_1pt
bjetsT_MHT

bjetsT_HT
bjetsT_invariantMass

bjetsT_transMass
bjetsT_minDeltaR
bjetsT_2MET_stransMass
bjetsT_tausF_minDeltaR
bjetsT_2pt

bjetsT_3pt

MET_pt
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come soon!



Overtraining check at VLLmM600 for 2018

TMVA overtraining check for classifier: BDT(1tau0l inputs)

(1/N) dN / dx

il

1 | Signal (téstsample) ' | * Signal (training sample}
6 H=_] Background (test sample) + Background (training sample

_Kolmogorov-Smirnov test: signal (background) proba#li'YF 0 (0.506)
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" 04 03 02 -01 0 01 02
BDT response

U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%

AUC score: 0.96
n_bkg: 984359
n_sig: 11705

60% samples are
used for training



BDT distribution for 2018

CMS Preliminary 2018 59.8 fb'(13TeV)
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BDT distribution for 2017

- -1
CMS Prefiminary 2017 41.5 fb'(13TeV) o WS Prolmingry 2017 41.5 fb' (13TeV)
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BDT distribution for 2016preVFP

CMS Preliminary 2016preVEP 19.5 fb'(13TeV)
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BDT distribution for 2016postVFP
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BDT distribution for Run2
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CMS Preliminary Run2 137.6 fb'(13TeV) " CMS Preliminary Run2 137.6 fb"(13TeV)
(7] E
— E 4+
c C . t7.1] [ 11[2098.0] C 10° - i) I (10730.2]
L - [ fakeTau[23702.2] 1X[618.6]
O 4| EEE fakeTau[5831.6] UX[161.0] 0>J [ singleTop(341.3] [ Wets{182.9]
Lﬁ 10" = 3 singleTop[45.8] [ WJets[19.6] T} —e— Data[37033.0] VLLM600*100(11.2"100]
E i \S/LLm600‘100[35-0'100] I VLLm600[35.0] _ _VLLMEO0O[11.2] .. —@— Data[37033.0]
C tat. unc Sta
10° - : :
102 E
10

L R |

- 1. & 14

g 88 e S M B S S R S S R B S R B g 88 :I"I } ‘l ‘I vl ‘l } vl i ‘| vl by vl — | 5 II = |I & .I:v.l. |I

= -04 -03 2 01 0 01 02 a 04 -03 02 01 O 01 0.2
BDT score BDT score

SR of 1tau0l for Run2 CR of 1tau0l for Run2



137.6 fb'(13TeV)
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Combination of 1tauOl 1tau1l 1tau2l for Run2
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