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GOALS OF THE ANALYSIS AND DOCUMENTATION

I The goal of the analysis is to provide the first tW cross-section
measurement at

√
s = 13 TeV in CMS

I Our aim is to release a PAS on the dileptonic channel in the TOP2017
timescale

I The ongoing analysis is being documented in AN2017-113
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ORGANIZATION

I Several groups involved in the effort: Oviedo, Delhi, IHEP, IPM
I Weekly working group meetings (Thursday 10:30)
I Contact person: Enrique Palencia Cortezón
I E-group: cms-tW-13TeV@cern.ch
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DATASETS

I asdf
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SELECTION

I Object and event selection borrowed from t t cross-section
I Lepton definition

I Tight ID (POG) muons
I Cut-based tight ID (POG) electrons
I pT > 20 GeV, |η| < 2.4

I Considering jets with pT > 30 GeV, |η| < 2.4
I Data collected using single and double lepton triggers in TOP trigger

twiki
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ANALYSIS STRATEGY

I Using eµ channel only
I The aim is to define signal and control regions based on the number of

jets and b-tags
I Further discrimination power in 1j1t and 2j1t regions provided by

dedicated BDTs
I Signal extraction performed a likelihood fit to distributions in the different

signal / control regions
I Main background (t t) estimated using Monte Carlo simulations
I Non W/Z leptons estimated from a same-sign control region
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BACKGROUND ESTIMATION

Input needed from Priyanka
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SIGNAL EXTRACTION
CATEGORY 1J1T

I Input variables

N
um

be
r 

of
 E

ve
nt

s

0

1000

2000

3000

4000 NonWZ: 156
tW: 6229
ttbar: 30443
DY: 569
ttV: 20
VV: 215
Data: 36606

CMS Preliminary
 = 13 TeVs, -135.9 fb

jllC
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

D
at

a/
M

C

0.8

1

1.2

N
um

be
r 

of
 E

ve
nt

s

0

2000

4000

6000
NonWZ: 156
tW: 6229
ttbar: 30443
DY: 569
ttV: 20
VV: 215
Data: 36606

CMS Preliminary
 = 13 TeVs, -135.9 fb

 [GeV]ll,j

T
p

0 50 100 150 200 250

D
at

a/
M

C

0.8

1

1.2

N
um

be
r 

of
 E

ve
nt

s

0

2000

4000

6000

NonWZ: 156
tW: 6229
ttbar: 30443
DY: 569
ttV: 20
VV: 215
Data: 36606

CMS Preliminary
 = 13 TeVs, -135.9 fb

(lljmet)
T

p
0 20 40 60 80 100 120 140 160 180 200

D
at

a/
M

C

0.8

1

1.2

N
um

be
r 

of
 E

ve
nt

s

0

2000

4000

6000

8000

NonWZ: 156
tW: 6229
ttbar: 30443
DY: 569
ttV: 20
VV: 215
Data: 36606

CMS Preliminary
 = 13 TeVs, -135.9 fb

(lljmet) / MET
T

p
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

D
at

a/
M

C

0.8

1

1.2

N
um

be
r 

of
 E

ve
nt

s

0

2000

4000

6000

NonWZ: 156
tW: 6229
ttbar: 30443
DY: 569
ttV: 20
VV: 215
Data: 36606

CMS Preliminary
 = 13 TeVs, -135.9 fb

T
+lep / HTH

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

D
at

a/
M

C

0.8

1

1.2

N
um

be
r 

of
 E

ve
nt

s

0

2000

4000

6000

NonWZ: 156
tW: 6229
ttbar: 30443
DY: 569
ttV: 20
VV: 215
Data: 36606

CMS Preliminary
 = 13 TeVs, -135.9 fb

[GeV]sysm
100 200 300 400 500 600 700

D
at

a/
M

C

0.8

1

1.2

I Cj,`` = (~pjet1+~plep1+~plep2)T
|~pjet1+~plep1+~plep2|

I pT (``, jet1)

I pT (``, jet1,MET )

I pT (``,jet1,MET )
HT

I

P
p`

T
HT

I Msys

Page 8 Sergio Sánchez Cruz



SIGNAL EXTRACTION
CATEGORY 1J1T

I Input variables
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SIGNAL EXTRACTION
CATEGORY 1J1T

I Binning of the BDT chosen in order for t t to be constant (in the training
sample)

I Signal/background separation clear
I Good data Monte Carlo agreement

GradBoost_2000_0.01 response
0.8− 0.6− 0.4− 0.2− 0 0.2 0.4 0.6

dx / 
(1

/N
) 

dN

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2 Signal (test sample)

Background (test sample)

Signal (training sample)

Background (training sample)

Kolmogorov-Smirnov test: signal (background) probability = 0.158 ( 0.02)

U
/O

-f
lo

w
 (

S
,B

):
 (

0.
0,

 0
.0

)%
 / 

(0
.0

, 0
.0

)%

TMVA overtraining check for classifier: GradBoost_2000_0.01

N
um

be
r 

of
 E

ve
nt

s
0

2000

4000

6000

NonWZ: 156
tW: 6229
ttbar: 30443
DY: 569
ttV: 20
VV: 215
Data: 36606

CMS Preliminary
 = 13 TeVs, -135.9 fb

BDT bin
1 2 3 4 5 6 7 8 9 10

D
at

a/
M

C

0.8

1

1.2

Page 10 Sergio Sánchez Cruz



SIGNAL EXTRACTION
CATEGORY 2J1T

I Input variables
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SIGNAL EXTRACTION
CATEGORY 2J1T
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SIGNAL EXTRACTION
CATEGORY 2J1T

I Input variables
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SIGNAL EXTRACTION
CATEGORY 2J1T
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I Small underfluctuation in the highest significance bin
I Still investigating this, probably some changes will be made to this BDT
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PRELIMINARY RESULTS
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CONCLUSIONS
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