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Kinematic distributions on the SR
MCFM MELA distribution
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 L dt = 139.0 fb∫  = 13 TeV, s

2eµ 2→ ZZ →H* 

 ZZ→ qq

VBF(SBI)

VBF(SBI5)

VBFB

Uncertainty

    = 11.85qqZZn
  = 4.85VBF(SBI)n
 = 3.87VBF(SBI5)n

    = 3.53VBFBn

� 220 < m4` < 2000 GeV, Njets ≥ 2, and ∆ηjj > 4.0
� Divide MELA into 4 bins for each channel — namely 4µ, 4e, 2µ2e and 4`.
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Kinematic distributions on the CR
m4` distribution
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 L dt = 139.0 fb∫  = 13 TeV, s

µ 4→ ZZ →H* 

Data
 ZZ→ qq

VBF(SBI)
VBF(SBI5)
VBFB
Uncertainty

    = 70.00Datan
    = 42.81qqZZn

  = 1.93VBF(SBI)n
 = 1.22VBF(SBI5)n

    = 1.12VBFBn
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 L dt = 139.0 fb∫  = 13 TeV, s

 4e→ ZZ →H* 

Data
 ZZ→ qq

VBF(SBI)
VBF(SBI5)
VBFB
Uncertainty

    = 43.00Datan
    = 24.49qqZZn

  = 1.17VBF(SBI)n
 = 0.77VBF(SBI5)n

    = 0.72VBFBn
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 L dt = 139.0 fb∫  = 13 TeV, s

2eµ 2→ ZZ →H* 

Data
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� 130 < m4` < 220 GeV, and Njets ≥ 2
� This region will be divided into 8 bins and then added to the SR.
� Currently, we use the MC numbers in the CR instead of the data.
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Including only normalisation systematic

� I checked the new ntuples and
systematic still the same.

� Overall normalisation systematic
uncertainties are less than 5%.

� Need to check the shape
systematic soon.

Abdualazem | VBF off-shall



5

Likelihood scan vs µ

� The fit was performed by
considering SR+CR.

� Floating the qqZZ normalisation:
• Systematic has no effect.
• @ 95% 7.80

� Fixing the qqZZ normalisation:
• Systematic has small effect.
• with Sys: @ 95% 7.16
• no Sys: @ 95% 7.12
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Likelihood scan vs µ

� Fixing vs floating the qqZZ normalisation (no Sys)
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Likelihood scan vs µ

� Fixing vs floating the qqZZ normalisation with systematic included.
� Floating the normalisation is ∼ 9% worse than fixing it.

Abdualazem | VBF off-shall



8

Likelihood scan vs µ

� SR+CR: Best µqqZZ: 1+0.1
−0.08

� SR: Best µqqZZ: 1+0.25
−0.17
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NP correlation matrix and pulls

-0.00 0.00 0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.64 1.00

0.01 -0.01 -0.01 -0.01 -0.02 -0.01 -0.03 -0.02 -0.03 -0.01 -0.01 1.00 -0.64

0.00 -0.00 0.00 0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 1.00 -0.01 -0.00

-0.00 0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 1.00 -0.00 -0.01 -0.00

0.00 0.00 0.00 0.00 0.00 0.00 -0.00 -0.00 1.00 -0.00 -0.00 -0.03 -0.00

-0.00 0.00 0.00 0.00 0.00 0.00 -0.00 1.00 -0.00 -0.00 -0.00 -0.02 -0.00

-0.00 0.00 -0.00 0.00 -0.00 -0.00 1.00 -0.00 -0.00 -0.00 0.00 -0.03 -0.00

-0.00 0.00 -0.00 0.00 -0.00 1.00 -0.00 0.00 0.00 -0.00 0.00 -0.01 0.00

0.00 -0.00 -0.00 -0.00 1.00 -0.00 -0.00 0.00 0.00 0.00 0.00 -0.02 0.00

0.00 -0.00 -0.00 1.00 -0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 0.00

0.00 -0.00 1.00 -0.00 -0.00 -0.00 -0.00 0.00 0.00 0.00 0.00 -0.01 0.00

0.00 1.00 -0.00 -0.00 -0.00 0.00 0.00 0.00 0.00 0.00 -0.00 -0.01 0.00

1.00 0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 0.00 -0.00 0.00 0.01 -0.00

EL_EFF_ID_CorrUncertaintyNP14

EL_EFF_ID_SIMPLIFIED_UncorrUnNP2

EL_EFF_ID_SIMPLIFIED_UncorrUnNP3

EL_EFF_Iso_TOTAL_1NPCOR_PLUS_UNCOR

EL_EFF_Reco_TOTAL_1NPCOR_PLUS_UNCOR

JET_fJvtEfficiency
LUMI

MUON_EFF_ISO_STAT

MUON_EFF_ISO_SYS

MUON_EFF_RECO_SYS

MUON_EFF_RECO_SYS_LOWPT mu
mu_qqZZ

mu_qqZZ

mu

MUON_EFF_RECO_SYS_LOWPT

MUON_EFF_RECO_SYS

MUON_EFF_ISO_SYS

MUON_EFF_ISO_STAT

LUMI

JET_fJvtEfficiency

EL_EFF_Reco_TOTAL_1NPCOR_PLUS_UNCOR

EL_EFF_Iso_TOTAL_1NPCOR_PLUS_UNCOR

EL_EFF_ID_SIMPLIFIED_UncorrUnNP3

EL_EFF_ID_SIMPLIFIED_UncorrUnNP2

EL_EFF_ID_CorrUncertaintyNP14

1−

0.8−

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

0.8

1

0.01 0.03 0.01 0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.03 -0.01 -0.01 -0.02 -0.07 -0.06 0.01 0.01 -0.07 -0.15 -0.08 -0.12 -0.02 -0.01 -0.04 -0.02 -0.01 -0.01 0.07 1.00

0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01 0.02 0.00 -0.00 0.00 -0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.07

-0.00 0.00 -0.00 -0.00 0.00 0.00 -0.00 -0.00 0.00 -0.00 -0.00 -0.00 0.00 -0.00 -0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 1.00 0.00 -0.01

0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.00 -0.00 -0.00 0.00 -0.00 -0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 1.00 -0.00 0.00 -0.01

0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.01 -0.00 -0.00 -0.00 1.00 -0.00 -0.00 0.00 -0.02

-0.00 0.00 -0.00 -0.00 0.00 0.00 -0.00 -0.00 0.00 -0.00 -0.00 -0.00 0.00 0.00 -0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 1.00 -0.00 -0.00 -0.00 0.00 -0.04

0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.00 -0.00 -0.00 0.00 -0.00 -0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 1.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.01

0.00 0.00 -0.00 -0.00 0.00 -0.00 -0.00 -0.00 0.00 -0.00 -0.00 -0.00 0.00 -0.00 -0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 1.00 -0.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.02

0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.00 -0.00 -0.00 0.00 -0.00 -0.01 0.02 0.01 -0.00 -0.00 -0.02 -0.01 1.00 -0.00 -0.00 -0.00 -0.01 -0.00 -0.00 0.01 -0.12

0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.00 -0.00 -0.00 0.00 -0.00 -0.00 0.01 0.00 -0.00 -0.00 -0.01 1.00 -0.01 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.08

0.00 0.01 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01 -0.00 -0.00 -0.01 -0.02 0.02 0.00 0.00 -0.01 1.00 -0.01 -0.02 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.15

0.00 0.01 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01 0.00 0.00 0.00 1.00 -0.01 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.07

-0.00 -0.00 -0.00 -0.00 0.00 0.00 0.00 -0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 0.01

-0.00 -0.00 -0.00 -0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 1.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

-0.00 -0.01 -0.00 -0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.02 1.00 -0.01 0.00 0.00 0.02 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.02 -0.06

0.01 0.02 0.01 0.00 -0.01 -0.00 -0.01 -0.00 -0.01 -0.01 -0.01 -0.00 -0.00 -0.02 1.00 0.02 0.00 0.00 -0.01 -0.02 -0.00 -0.01 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01 -0.07

0.00 0.01 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01 -0.00 -0.00 1.00 -0.02 0.01 0.00 0.00 -0.00 -0.01 -0.00 -0.00 -0.00 -0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.02

0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 1.00 -0.00 -0.00 0.00 0.00 0.00 -0.00 -0.00 0.00 0.00 0.00 0.00 0.00 -0.00 0.00 0.00 -0.00 -0.01

0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 1.00 -0.00 -0.00 -0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01

0.00 0.01 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 1.00 -0.00 -0.00 -0.01 -0.01 0.01 0.00 0.00 -0.00 -0.01 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.03

0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 1.00 -0.00 -0.00 -0.00 -0.00 -0.01 0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01

0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 0.00 1.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01 0.00 0.00 0.00 -0.00 -0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.00 -0.01

0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 1.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01

0.00 0.00 0.00 0.00 -0.00 -0.00 1.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01 0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01

0.00 0.00 0.00 0.00 -0.00 1.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.00 -0.00 0.00 -0.00 -0.01

0.00 0.00 0.00 0.00 1.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01 0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.00 0.00 -0.00 -0.00 0.00 -0.00 -0.01

-0.00 -0.00 -0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 0.00 0.00 0.00 0.00 -0.00 0.00 -0.00 0.00 0.00 -0.00 0.00 0.01

-0.00 -0.00 1.00 -0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 -0.00 -0.00 -0.00 0.00 0.00 0.00 0.00 -0.00 0.00 -0.00 0.00 0.00 -0.00 0.00 0.01

-0.00 1.00 -0.00 -0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.02 -0.01 -0.00 -0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03

1.00 -0.00 -0.00 -0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 -0.00 -0.00 -0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.00 0.00 0.00 -0.00 0.00 0.01

EL_EFF_ID_CorrUncertaintyNP13

EL_EFF_ID_CorrUncertaintyNP14

EL_EFF_ID_CorrUncertaintyNP15

EL_EFF_ID_CorrUncertaintyNP8

EL_EFF_ID_SIMPLIFIED_UncorrUnNP1

EL_EFF_ID_SIMPLIFIED_UncorrUnNP10

EL_EFF_ID_SIMPLIFIED_UncorrUnNP11

EL_EFF_ID_SIMPLIFIED_UncorrUnNP12

EL_EFF_ID_SIMPLIFIED_UncorrUnNP17

EL_EFF_ID_SIMPLIFIED_UncorrUnNP2

EL_EFF_ID_SIMPLIFIED_UncorrUnNP3

EL_EFF_ID_SIMPLIFIED_UncorrUnNP6

EL_EFF_ID_SIMPLIFIED_UncorrUnNP8

EL_EFF_Iso_TOTAL_1NPCOR_PLUS_UNCOR

EL_EFF_Reco_TOTAL_1NPCOR_PLUS_UNCOR

HOEW_QCD_syst

HOEW_syst

JET_JvtEfficiency

JET_fJvtEfficiency
LUMI

MUON_EFF_ISO_STAT

MUON_EFF_ISO_SYS

MUON_EFF_RECO_STAT

MUON_EFF_RECO_STAT_LOWPT

MUON_EFF_RECO_SYS

MUON_EFF_RECO_SYS_LOWPT

MUON_EFF_TTVA_STAT

MUON_EFF_TTVA_SYS

PRW_DATASF mu

mu

PRW_DATASF

MUON_EFF_TTVA_SYS

MUON_EFF_TTVA_STAT

MUON_EFF_RECO_SYS_LOWPT

MUON_EFF_RECO_SYS

MUON_EFF_RECO_STAT_LOWPT

MUON_EFF_RECO_STAT

MUON_EFF_ISO_SYS

MUON_EFF_ISO_STAT

LUMI

JET_fJvtEfficiency

JET_JvtEfficiency

HOEW_syst

HOEW_QCD_syst

EL_EFF_Reco_TOTAL_1NPCOR_PLUS_UNCOR

EL_EFF_Iso_TOTAL_1NPCOR_PLUS_UNCOR

EL_EFF_ID_SIMPLIFIED_UncorrUnNP8

EL_EFF_ID_SIMPLIFIED_UncorrUnNP6

EL_EFF_ID_SIMPLIFIED_UncorrUnNP3

EL_EFF_ID_SIMPLIFIED_UncorrUnNP2

EL_EFF_ID_SIMPLIFIED_UncorrUnNP17

EL_EFF_ID_SIMPLIFIED_UncorrUnNP12

EL_EFF_ID_SIMPLIFIED_UncorrUnNP11

EL_EFF_ID_SIMPLIFIED_UncorrUnNP10

EL_EFF_ID_SIMPLIFIED_UncorrUnNP1

EL_EFF_ID_CorrUncertaintyNP8

EL_EFF_ID_CorrUncertaintyNP15

EL_EFF_ID_CorrUncertaintyNP14

EL_EFF_ID_CorrUncertaintyNP13

1−

0.8−

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

0.8

1

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
0

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
1

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
10

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
11

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
12

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
13

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
14

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
15

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
2

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
3

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
4

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
5

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
6

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
7

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
8

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
9

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

0

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

1

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

10

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

11

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

12

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

13

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

14

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

15

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

16

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

17

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

2

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

3

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

4

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

5

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

6

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

7

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

8

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

9

E
L_

E
F

F
_I

so
_T

O
T

A
L_

1N
P

C
O

R
_P

LU
S

_U
N

C
O

R

E
L_

E
F

F
_R

ec
o_

T
O

T
A

L_
1N

P
C

O
R

_P
LU

S
_U

N
C

O
R

H
O

E
W

_Q
C

D
_s

ys
t

H
O

E
W

_s
ys

t

JE
T

_J
vt

E
ffi

ci
en

cy

JE
T

_f
Jv

tE
ffi

ci
en

cy

LU
M

I

M
U

O
N

_E
F

F
_I

S
O

_S
T

A
T

M
U

O
N

_E
F

F
_I

S
O

_S
Y

S

M
U

O
N

_E
F

F
_R

E
C

O
_S

T
A

T

M
U

O
N

_E
F

F
_R

E
C

O
_S

T
A

T
_L

O
W

P
T

M
U

O
N

_E
F

F
_R

E
C

O
_S

Y
S

M
U

O
N

_E
F

F
_R

E
C

O
_S

Y
S

_L
O

W
P

T

M
U

O
N

_E
F

F
_T

T
V

A
_S

T
A

T

M
U

O
N

_E
F

F
_T

T
V

A
_S

Y
S

P
R

W
_D

A
T

A
S

F

m
u

m
u_

qq
Z

Z

2−

1−

0

1

2
VBF-offshell

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
0

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
1

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
10

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
11

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
12

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
13

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
14

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
15

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
2

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
3

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
4

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
5

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
6

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
7

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
8

E
L_

E
F

F
_I

D
_C

or
rU

nc
er

ta
in

ty
N

P
9

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

0

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

1

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

10

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

11

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

12

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

13

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

14

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

15

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

16

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

17

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

2

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

3

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

4

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

5

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

6

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

7

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

8

E
L_

E
F

F
_I

D
_S

IM
P

LI
F

IE
D

_U
nc

or
rU

nN
P

9

E
L_

E
F

F
_I

so
_T

O
T

A
L_

1N
P

C
O

R
_P

LU
S

_U
N

C
O

R

E
L_

E
F

F
_R

ec
o_

T
O

T
A

L_
1N

P
C

O
R

_P
LU

S
_U

N
C

O
R

H
O

E
W

_Q
C

D
_s

ys
t

H
O

E
W

_s
ys

t

JE
T

_J
vt

E
ffi

ci
en

cy

JE
T

_f
Jv

tE
ffi

ci
en

cy

LU
M

I

M
U

O
N

_E
F

F
_I

S
O

_S
T

A
T

M
U

O
N

_E
F

F
_I

S
O

_S
Y

S

M
U

O
N

_E
F

F
_R

E
C

O
_S

T
A

T

M
U

O
N

_E
F

F
_R

E
C

O
_S

T
A

T
_L

O
W

P
T

M
U

O
N

_E
F

F
_R

E
C

O
_S

Y
S

M
U

O
N

_E
F

F
_R

E
C

O
_S

Y
S

_L
O

W
P

T

M
U

O
N

_E
F

F
_T

T
V

A
_S

T
A

T

M
U

O
N

_E
F

F
_T

T
V

A
_S

Y
S

P
R

W
_D

A
T

A
S

F

m
u

2−

1−

0

1

2
VBF-offshell

� Weaker NPs less than 0.005 were removed.
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Comparing SR+CR to SR only fit

� We get 23% improvement with the CR.
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Comparing 4 bins to 3 bins fit

� 3 bins fit gives 0.5% improvement.

Abdualazem | VBF off-shall
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Summary

� Including the CR to the SR improve the fit by ∼ 23%.
� Normalisation systematic has small effect.
� Fixing the qqZZ normalisation is ∼ 9% better than floating it.
� However, we get better NP estimation when floating the normalisation.
� Using 3 bins fit is 0.5% better than 4 bins.
� MELA in 13 bins gives negative yield during the fit.

To-do . . .
� Adding all the systematic and then try to check the Ranking.
� Still feel like we need to put the rest of the systematic.

Abdualazem | VBF off-shall
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Additional slides
Kinematic distributions on the SR
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� 220 < m4` < 2000 GeV, Njets ≥ 2, and ∆η(jj) > 4.0
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Additional slides
Kinematic distributions on the CR
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� 130 < m4` < 220 GeV, and Njets ≥ 2
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