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EMPFlow bug fix checks
qqZZ sample with 364252 DSID and p4191 (official sample)
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� Emiss
T distributions of qqZZ sample for 4µ, 4e and 2µ2e channels.

� The read histogram is the EMPFlow with bug fix swithered on;
� Comparing it with the EMTopo with 21.2.91 release (red).
� The EMPFlow looks much better than the one for the ggZZ .

Abdualazem | 4`+MET: Analysis update



4

Object-based Emiss
T significance

High-Emiss
T and Ncentral

jets = 0 category
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Object-based Emiss
T significance

High-Emiss
T and Ncentral

jets ≥ 1 category
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Signal parametrisation
High-Emiss

T and Ncentral
jets = 0 category

Mass point = (mR ,mH) [GeV] χ2/ndof
390, 220 0.96
450, 220 1.54
800, 220 1.25
1500, 220 1.91
450, 250 1.40
1500, 250 1.72
800, 300 1.63
800, 500 1.54
1500, 1000 1.71

10

210

310

E
v
e
n
ts

 /
 (

 1
.2

2
 G

e
V

 )

 Simulation InternalATLAS
miss

T
E + l 4→ SH →R 

) = (390, 220) GeV
H

, m
R

(m

 = 0
jets

central
N, 

T

miss
EHigh­

MC

Fit

180 190 200 210 220 230

 [GeV]
l4

m

4−

2−

0
2
4

P
u
ll

10

210

310

E
v
e
n
ts

 /
 (

 1
.0

8
 G

e
V

 )

 Simulation InternalATLAS
miss

T
E + l 4→ SH →R 

) = (450, 220) GeV
H

, m
R

(m

 = 0
jets

central
N, 

T

miss
EHigh­

MC

Fit

180 190 200 210 220 230

 [GeV]
l4

m

4−

2−

0
2
4

P
u
ll

10

210

310

E
v
e
n
ts

 /
 (

 1
.1

2
 G

e
V

 )

 Simulation InternalATLAS
miss

T
E + l 4→ SH →R 

) = (800, 220) GeV
H

, m
R

(m

 = 0
jets

central
N, 

T

miss
EHigh­

MC

Fit

180 190 200 210 220 230

 [GeV]
l4

m

4−

2−

0
2
4

P
u
ll

10

210

310

E
v
e
n
ts

 /
 (

 1
.0

4
 G

e
V

 )

 Simulation InternalATLAS
miss

T
E + l 4→ SH →R 

) = (1500, 220) GeV
H

, m
R

(m

 = 0
jets

central
N, 

T

miss
EHigh­

MC

Fit

190 200 210 220 230

 [GeV]
l4

m

4−

2−

0
2
4

P
u
ll

10

210

310

E
v
e
n
ts

 /
 (

 1
.1

6
 G

e
V

 )

 Simulation InternalATLAS
miss

T
E + l 4→ SH →R 

) = (1500, 250) GeV
H

, m
R

(m

 = 0
jets

central
N, 

T

miss
EHigh­

MC

Fit

210 220 230 240 250 260

 [GeV]
l4

m

4−

2−

0
2
4

P
u
ll

10

210

310

E
v
e
n
ts

 /
 (

 1
.2

4
 G

e
V

 )

 Simulation InternalATLAS
miss

T
E + l 4→ SH →R 

) = (450, 250) GeV
H

, m
R

(m

 = 0
jets

central
N, 

T

miss
EHigh­

MC

Fit

210 220 230 240 250 260

 [GeV]
l4

m

4−

2−

0
2
4

P
u
ll

10

210

310

E
v
e
n
ts

 /
 (

 1
.0

8
 G

e
V

 )

 Simulation InternalATLAS
miss

T
E + l 4→ SH →R 

) = (800, 300) GeV
H

, m
R

(m

 = 0
jets

central
N, 

T

miss
EHigh­

MC

Fit

270 280 290 300 310 320

 [GeV]
l4

m

4−

2−

0
2
4

P
u
ll

10

210

310

E
v
e
n
ts

 /
 (

 2
.2

2
 G

e
V

 )

 Simulation InternalATLAS
miss

T
E + l 4→ SH →R 

) = (800, 500) GeV
H

, m
R

(m

 = 0
jets

central
N, 

T

miss
EHigh­

MC

Fit

440 460 480 500 520

 [GeV]
l4

m

4−

2−

0
2
4

P
u
ll

10

210

310

E
v
e
n
ts

 /
 (

 3
.8

 G
e
V

 )

 Simulation InternalATLAS
miss

T
E + l 4→ SH →R 

) = (1500, 1000) GeV
H

, m
R

(m

 = 0
jets

central
N, 

T

miss
EHigh­

MC

Fit

880 900 920 940 960 980 1000 1020 1040 1060

 [GeV]
l4

m

4−

2−

0
2
4

P
u
ll

High-Emiss
T and Ncentral

jets = 0 category

� More improvement could be done for some of the high χ2 values.
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Signal parametrisation
Low-Emiss

T and Ncentral
jets = 0 category

Mass point = (mR ,mH) [GeV] χ2/ndof
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� With the same initial parameters we see small change on χ2

values.
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Signal parametrisation
High-Emiss

T and Ncentral
jets ≥ 1 category

Mass point = (mR ,mH) [GeV] χ2/ndof
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450, 250 1.43
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800, 300 2.22
800, 500 2.91
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� There are the same parameters used for the first category, but it
seems that they don’t work for all the mass points.

Abdualazem | 4`+MET: Analysis update



9

Signal parametrisation
Low-Emiss

T and Ncentral
jets ≥ 1 category

Mass point = (mR ,mH) [GeV] χ2/ndof
390, 220 1.43
450, 220 1.98
800, 220 2.28
1500, 220 2.47
450, 250 1.92
1500, 250 3.49
800, 300 2.20
800, 500 3.02
1500, 1000 5.28
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� The same thing happens here as well.
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Summary

� The EMPFlow bug fix works well with qqZZ sample (the official).
� We might need to produce private samples sech as ggZZ and t t̄ .
� After removing the qqZZ (EW) still the object-based Emiss

T
significance is still no good.

� The signal fit looks good and more improvement could be done.
� The initial parameters do not work well for both categories.

Abdualazem | 4`+MET: Analysis update



Thank you!
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Additional slides
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	 EMPFlow bug fix checks
	 qqZZ sample with 364252 DSID and p4191 (official sample)

	 The impact of the object-based EmissT significance
	 Dropping qqZZ (EW) background

	 The impact of the object-based EmissT significance
	 Dropping qqZZ (EW) background

	 Signal parametrisation
	 Improvement on the signal fit to the model
	 Checking the effect of different categories on the initial values


