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Figure A.42: mTr2 in the validation regions with ∆M=35 GeV and with ISR (top) or without ISR
jet (bottom), for ee (left), eµ (middle), and µµ (right) channel.

Figure A.43: mTr2 in the validation regions with ∆M=65 GeV and with ISR (top) or without ISR
jet (bottom), for ee (left), eµ (middle), and µµ (right) channel.
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Figure A.44: mTr2 in the validation regions with ∆M=100 GeV and with ISR (top) or without ISR
jet (bottom), for ee (left), eµ (middle), and µµ (right) channel.
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Figure A.45: The azimuthal angle between the leading jet and the missing transverse energy in the
validation regions with ISR jet and ∆M=20 GeV (top row), 35 GeV (second row), 65 GeV (third
row), and 100 GeV (bottom row), for ee (left), eµ (middle), and µµ (right) channel.



A. Kinematic plots for same-sign validation region 143

0 1 2 3 4 5 6 7 8 9 10

# 
ev

en
t

1

10

210

310

410

510
data
fake
flip
diboson
ttV
XHiggs
Wgamma

ee_channel
dM=20 GeV, ISR region

(leading jet)
T

(leading lepton)/p
T

p
0 1 2 3 4 5 6 7 8 9 10

D
at

a/
M

C

0
0.3333
0.6667

1
1.3333
1.6667

2   

0 1 2 3 4 5 6 7 8 9 10

# 
ev

en
t

1

10

210

310

410

510
data
fake
flip
diboson
ttV
XHiggs
Wgamma

em_channel
dM=20 GeV, ISR region

(leading jet)
T

(leading lepton)/p
T

p
0 1 2 3 4 5 6 7 8 9 10

D
at

a/
M

C

0
0.3333
0.6667

1
1.3333
1.6667

2   

0 1 2 3 4 5 6 7 8 9 10

# 
ev

en
t

1

10

210

310

410

510
data
fake
diboson
ttV
XHiggs
Wgamma

mm_channel
dM=20 GeV, ISR region

(leading jet)
T

(leading lepton)/p
T

p
0 1 2 3 4 5 6 7 8 9 10

D
at

a/
M

C

0
0.3333
0.6667

1
1.3333
1.6667

2   

0 1 2 3 4 5 6 7 8 9 10

# 
ev

en
t

1

10

210

310

410

510
data
fake
flip
diboson
ttV
XHiggs
Wgamma

ee_channel
dM=35 GeV, ISR region

(leading jet)
T

(leading lepton)/p
T

p
0 1 2 3 4 5 6 7 8 9 10

D
at

a/
M

C

0
0.3333
0.6667

1
1.3333
1.6667

2   

0 1 2 3 4 5 6 7 8 9 10

# 
ev

en
t

1

10

210

310

410

510
data
fake
flip
diboson
ttV
XHiggs
Wgamma

em_channel
dM=35 GeV, ISR region

(leading jet)
T

(leading lepton)/p
T

p
0 1 2 3 4 5 6 7 8 9 10

D
at

a/
M

C

0
0.3333
0.6667

1
1.3333
1.6667

2   

0 1 2 3 4 5 6 7 8 9 10

# 
ev

en
t

1

10

210

310

410

510
data
fake
diboson
ttV
XHiggs
Wgamma

mm_channel
dM=35 GeV, ISR region

(leading jet)
T

(leading lepton)/p
T

p
0 1 2 3 4 5 6 7 8 9 10

D
at

a/
M

C

0
0.3333
0.6667

1
1.3333
1.6667

2   

0 1 2 3 4 5 6 7 8 9 10

# 
ev

en
t

1

10

210

310

410

510
data
fake
flip
diboson
ttV
XHiggs
Wgamma

ee_channel
dM=65 GeV, ISR region

(leading jet)
T

(leading lepton)/p
T

p
0 1 2 3 4 5 6 7 8 9 10

D
at

a/
M

C

0
0.3333
0.6667

1
1.3333
1.6667

2   

0 1 2 3 4 5 6 7 8 9 10

# 
ev

en
t

1

10

210

310

410

510
data
fake
flip
diboson
ttV
XHiggs
Wgamma

em_channel
dM=65 GeV, ISR region

(leading jet)
T

(leading lepton)/p
T

p
0 1 2 3 4 5 6 7 8 9 10

D
at

a/
M

C

0
0.3333
0.6667

1
1.3333
1.6667

2   

0 1 2 3 4 5 6 7 8 9 10

# 
ev

en
t

1

10

210

310

410

510
data
fake
diboson
ttV
XHiggs
Wgamma

mm_channel
dM=65 GeV, ISR region

(leading jet)
T

(leading lepton)/p
T

p
0 1 2 3 4 5 6 7 8 9 10

D
at

a/
M

C

0
0.3333
0.6667

1
1.3333
1.6667

2   

0 1 2 3 4 5 6 7 8 9 10

# 
ev

en
t

1

10

210

310

410

510
data
fake
flip
diboson
ttV
XHiggs
Wgamma

ee_channel
dM=100 GeV, ISR region

(leading jet)
T

(leading lepton)/p
T

p
0 1 2 3 4 5 6 7 8 9 10

D
at

a/
M

C

0
0.3333
0.6667

1
1.3333
1.6667

2   

0 1 2 3 4 5 6 7 8 9 10

# 
ev

en
t

1

10

210

310

410

510
data
fake
flip
diboson
ttV
XHiggs
Wgamma

em_channel
dM=100 GeV, ISR region

(leading jet)
T

(leading lepton)/p
T

p
0 1 2 3 4 5 6 7 8 9 10

D
at

a/
M

C

0
0.3333
0.6667

1
1.3333
1.6667

2   

0 1 2 3 4 5 6 7 8 9 10

# 
ev

en
t

1

10

210

310

410

510
data
fake
diboson
ttV
XHiggs
Wgamma

mm_channel
dM=100 GeV, ISR region

(leading jet)
T

(leading lepton)/p
T

p
0 1 2 3 4 5 6 7 8 9 10

D
at

a/
M

C

0
0.3333
0.6667

1
1.3333
1.6667

2   

Figure A.46: The ratio of the pT of the leading lepton and the pT of the leading jet in the validation
regions with ISR jet and ∆M=20 GeV (top row), 35 GeV (second row), 65 GeV (third row), and
100 GeV (bottom row), for ee (left), eµ (middle), and µµ (right) channel.
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Figure A.47: The ratio of the missing transverse energy and the pT of the leading jet in the validation
regions with ISR jet and ∆M=20 GeV (top row), 35 GeV (second row), 65 GeV (third row), and
100 GeV (bottom row), for ee (left), eµ (middle), and µµ (right) channel.
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