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Branching ratio of 1tau1l, 1tau2l and 1tauOl for 2018

t Bool t tauLepCut = (eleTopMVAFSel.getSize()+muTopMVAFSel.getSize())==0 && tauSel.getSize()==1;

branchRatio_noFakeTau = {

“Trauel™ :
"EE" : 29.80,
"EN" : 88.20,
"NN" : 19.94,

})

"1taull"” : {

"EE" : 10.82
"EN" : 50.98,
"NN" : 15.€8,

j")

"ltau2l" {
"EE" : ©.09,
"EN" : 5.90,

=il 396,




Cut flow for each process (1tau1l
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iInput list:

elesTopMVAT_num
elesTopMVAT_1pt
elesTopMVAT_leta
elesTopMVAT_1phi
elesTopMVAT_2pt
elesTopMVAT_2eta
elesTopMVAT_2phi
elesTopMVAT_2mass
lepTopMVAT_num
lepTopMVAT_1pt
lepTopMVAT_leta
lepTopMVAT_1phi
lepTopMVAT_2invariantMass
lepTopMVAT_2pt
lepTopMVAT_2eta
lepTopMVAT_2phi
lepTopMVAT_2charge
lepTopMVAF_num
lepTopMVAF_1pt
lepTopMVAF_leta
lepTopMVAF_1phi
lepTopMVAF_2invariantMass
lepTopMVAF_2pt]
lepTopMVAF_2eta
lepTopMVAF_2phi
lepTopMVAF_2charge
elesTopMVAF_1isTight
elesTopMVAF_2isTight
elesTopMVAF_1ptCorrected
elesTopMVAF_2ptCorrected
lepTopMVAF_1lptCorrected
lepTopMVAF_2ptCorrected
elesTopMVAF_num
tausT_num

tausT_1pt
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tausT_invariantMass

tausT_minDeltaR
tausT_leptonsT_transMass
tausT_leptonsT_invariantMass
tausT_leptonsTMVA_minDeltaR
tausT_leptonsTopMVA_chargeMulti
tausT_prongNum
tausT_ldecayMode
tausT_1prongNum
tausT_lleptonl_charge
tausT_leptons_charge
tausT_ljetPt
tausT_ljetEtaAbs
tausT_lcharge
tausT_1neutrallso
tausT_lleptonl_deltaR
tausT_1Met_transMass
tausT_1lleptonlMetl_stransMass
tausT_jet_invariantMass
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leptons_2charge
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/ bjetsT_num
Jets-deta bjetsT_1pt
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jets_5pt : ;
S e b?etsT_lphl
jets_sphi b;!etsT_MHT
jets_6pt bjetsT_HT
jets_6eta bjetsT_invariantMass
jets_éphi bjetsT_transMass

jets_7pt bjetsT_minDeltaR

jets_7eta bjetsT_2leptons2_stransMass
jets_7phi bjetsT_2tauTllepl_stransMass
jets_gpt bjetsT_2MET_stransMass
jets_8eta bjetsT_leptons_minDeltaR
ths—Sphi bjetsT_tausT_minDeltaR
QEts—gpt bjetsT_tausF_minDeltaR
Jjets_Yeta bjetsT_2pt

bjetsT_3pt

MET_pt

MET_phi

jets_9phi
jets_tausT_minDeltaR
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come soon!



Overtraining check at VLLmM600 for 2018

TMVA overtraining check for classifier: BDT(1tau2l inputs)

1’; 7 isigt'\ali(th{ s'arr'npie)' R "'Sig;lall (Ira'in'in'g s'aJnﬁle') o '_-

% Z Background (test sample) * Background (training sample)z AUC score: 097
g 6 :Kolmogorov-SmImov test: signal (background) probability =10.028 (0.514) n_bkg: 6803

B n_sig: 427447

60% samples are
used for training
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BDT distribution for 2018

CMS Prellm/nary 2018 59 8 fb (1 3TeV) CMS Preliminary 2018 59.8 fb-1(1 3TeV)
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BDT distribution for 2017
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BDT distribution for 2016preVFP

CMS Preliminary 2016preVFP  19.5 fb"(‘?iT?V)
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BDT distribution for 2016postVFP
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Data/pred.

BDT distribution for Run2

-y

o

>

T IYIIHII

137.6 fb(13TeV)

2362 e R RXIBUS]
[ fakelLepton[13.5] [ singleTop[6.3]
1 Minor[1.1] I (tit[5.9]

—— VLLm600*100[10.7*100] B VLLm600[10.7]
[ Stat. unc

CMS Preliminary Run2

T T TTTT]

T Ll T

T T

Sy | |

’III'IlTIIllIIVI V]Ill'llli?li'[l\

[y
-0.4 -0.3 -0.2 -0.1 0 0.1 0.2
BDT score

SR of 1tau2l for Run2

Events
3,
11[]

Data/pred.

CMS Preliminary Run2

1376 1b7(13TeV)

[ Minor{10.6]

O (399.8) - [ X[66:3]
| [ fakeLepton[31.1] [ singleTop[19.9]
. t[0.2]
VLLMB007100[0.57100]. oo
g

T llllllll

—
T Illll[

T

|I|l[||||||||_llllll'1|l

HIHTv.l,vv[v,.|".T..]..|..I..|..I..I..I..

4 .A
g

= + T

T R

04 -03 -02

-0.1 0 0.1 0.2
BDT score

CR of 1tau2| for Run2



K

95% CL limit on o [pb]

102

CMS Preliminary 2018

59.8 fb'(13TeV)

e Observed

............... Expected

B Expecied E16
[ ] Expected £2 ¢

- — Theoreical prediction - -

Illlllll

II!IllllI|IIII|IIII|IIII|IIII|IIII|IIII|II |IIII

500 550 600 650 700 750 800 850 900 950 1000

VLL mass [GeV]

W W N O s W N -

Sl o P o P - e =y -
©® e N o & s W N = o

CMS internal

pdf 2018
QCDscale_Fa_normaiised_2018
prop_binSR1tau2l_2018_bind
CMS_efl_BWRMT_2018
prop_binSR1tau2i_2018_bin2
CMS_efft_vslet_2018
QCDscale_Re_normatised_2018
prop_binSR1tau2 2018_tint
lumi_13TeV_2018
prop_binSR1tau2l_2018_bind
prop_binSR1tau2l_2018_bind
CMS_pleup_2018
pafAiphaS_normalised_2018
CMS_tt eff_e_2018

CMS_eff_t vsEle_2018

CMS_tt_ef_m 2018

CMS_prefiring_2018

CMS_eff ¢ veMu_2018

—

; : ‘

-2
- Pull [ +1o0 Impact [[]-1o Impact

4

0

1
®

6,)/A0

2 01005 0 005 01

Ar

impact of 1tau2l for 2018 at VLm600



it on © [pb]

Imi

95% CL |

10

0—1

CMS Preiiminary 2016postVFP 16.8 fo'(13TeV)

« Observed

| | Expected £t2c¢
——— Theoretical prediction

QCDscale_Re_normalised_2016p0tVFP.

pdf_2016postVFP

prop_binSR1tau2l_2016p0stVFP_bind

CMS_eff_t_vsJet_2016postVFP

QCDscale_Fa_normalised_2016postVFP

CMS_eff_bWPMT_2016postVFP

prop_binSR1tau2|_2016postVFP_bin3

prop_binSR1tau2l_2016p0stVFP_bin2

lumi_13TeV_2016postVFP

CMS_pileup_2016p0stVFP.

DafAphaS_normalised_2016postVFP.

prop_binSR1tau2l_2016p0stVFP_bind

CMS_ttit_efi_e_2016postVFP

prop_binSR1tau2|_2016postVFP_bint

CMS_prefiring_2016p0stVFP

CMS_eff_t_vsEle_2016postVFP

CMS_tttt_eff_m_2016postVFP

CMS_eff_t_vsMu_2016postVFP

CMS internal

-2

500 550 600 650 700 750 800 850 900 9501000 ~PullE*ioimpact B-1oimpact

VLL mass [GeV]

1 2
(8-6,/00

2041 0 o041



CMS Preliminary 2016preVFP 19.5 fb (13TeV)

| e |
-8_ b Observed CMS Iml‘ernal .
A | IO Expected ! e ——
b ............................................... 2 QCDscale_Re_normalised_2016preVFP } ——t
[ Expected £ 10 : o s o
c . | Expected 2 ¢ 4 p—
o10" — Theoretical predictio : s |t
s ARt bt pOdtiod e ; v oo 20 ’_‘ ’_‘
i7; CMS_eff_t_vsJet_2016preVFP —_——
§ E 8 Prop_binSR1tau2_2016preVFP_bin3 : :
—. 9 prop_binSRitau2!_2016preVFP_bin2
J 10 prop_binSR1tau2|_2016preVFP_bin1 H '—0—'
&5 " R I e
o~ b 1s s, s v —
m1 0 14 CMS_tt_eff_e_2016preVFP b—<b—l
m 15 CMS_prefring_2016preVFP :
16 CMS_pileup_2016preVFP
18 CMS_titt_eff_m_2016preVFP : -—0—!
19 CMS_eff{_vshu_2016preVFP :—0—: ;

\ - Pull [ +10 Impact []-10 Impact (9-90)/A9 Ar
||||||I||I||l||‘|||||||| |I||||||| I||||

500 550 600 650 700 750 800 850 900 9501000

VLL mass [GeV]

102



t on o [pb]

Imi

95% CL |

102

—
<
e

CMS Preiiminary 2017 41.5 fo'(13TeV)

B «  Observed
............... Expected :
3
l Expected a ; 2 o 4
- Theoretical predlctlon el
................................ 6
7
8
9
10
a1
12
13
14
15
17
18
LR PP PP PP eseransnan .- 19
III|IIIIIIlllllllll'llllllmlllll

500 550 600 650 700 750 800 850 900 9501000
VLL mass [GeV]

CMS_eff_bWPMT_2017

QCDscale_Fa_normalised_2017

pdf_2017

CMS_titt_eff_hit_stats_2017

prop_binSR tau2i_2017_bind

prop_binSR tau2l_2017_bin2

CMS_pileup_2017

QCDscale_Re_normalised_2017

CMS_efi_t_vsJet_2017

prop_binSR tau2l_2017_bin1

lumi_13Tev_2017

prop_binSR1tau2l_2017_bin3

prop_binSR1tau2i_2017_bind

pdfAlphas_normalised_2017

CMS_eff_t_vsEle_2017

CMS_tttt_eff_e_2017

CMS_tttt_eff_m_2017

CMs_prefiring_2017

CMS_eff_t_vsMu_2017

- Pull [ +10 Impact []-10 Impact

CMS internal

e

——

i i i

| i i

——

e

—_—

[ H p

—

1 1 1 i i
=1 0 il -0.1 0.1



it on o [pb]

imi

95% CL |

102

CMS Preliminary Run2 137.6 fo'(13TeV)

. Observed

............... Expected
[ ] Expected £10
[ ] Expected £2 ¢

“Theoretical prediction"

TT

lllllIIIIIIlllllIIIIlllll{lll[lllmlllll

500 550 600 650 700 750 800 850 900 9501000

VLL mass [GeV]

Combination of 1tau2l for Run2

W N ;A WN

pdi_2018
QCDscale_Fa_normalised_2018
prop_binSR1tau2|_2018_bind
CMS_eff_bWPMT_2017
CMS_fitt_eff_hit_stats_2018
QCDscale_Fa_nomalised_2017
pdf_2017

CMS_eff_bWPMT_2018
prop_binSR1tau2|_2017_bind
CMS_titt_eff_hit_stats_2017
QCDscale_Re_normalised_2016preVFP
QCDscale_Fa_normalised_2016preVFP.
CMS_ttt_eff_hit_stats_2016preVFP
prop_binSR1tau2l_2018_bin2
QCDscale_Re_normalised_2016postVFP
CMS_tttt_eff_hit_stats_2016postVFP
prop_binSR1tau2|_2016preVFP_bin4
CMS_eff_t_vsJet 2018

pdf_2016preVFP
QCDscale_Re_normalised_2018
prop_binSR1tau2l_2017_bin2
prop_binSR1tau2|_2018_bin1
prop_binSR1tau2|_2016postVFP_bin4
CMS_pileup_2017
CMS_eff_t_vsJet_2016postVFP
QCDscale_Fa_normalised_2016postVFP
pdf_2016postVFP
QCDscale_Re_normalised_2017
CMS_eff_t_vsJet_2017

CMS_eff_bWPMT_2016preVFP

2

-e-Pull [[]+10 Impact [[]-10 Impact

0



