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Background model
Template fit

� The qqZZ and ggZZ backgrounds were modeled using three functions,
see slides 16 and 17 here.

� Now we combined background processes into different templates,
depending on their shapes.

� Then use the functions below to fit the templates:

� Notice that, we removed the exponential function that describes the
lower mass region.

� Because we rise the lower range to be > 170 GeV for the new model.

Abdualazem | gg → R → SH → 4` + Emiss
T

https://indico.cern.ch/event/911360/contributions/3833262/attachments/2025630/3388679/HBSM_4lMet_April23.pdf
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Background model
Template fit

� In total, we have three templates:
• qqZZ , qqZZ (EW ), ggZZ , and t t̄V
• WZ and t t̄
• VVV

� The plots are shown for LowEmiss
T and Ncentral

jets category only.
� We decided to remove the Z + jets background from the fit.
� Because it has only about one event for all the categories together, see

the cutflow table on the backup slides.

Abdualazem | gg → R → SH → 4` + Emiss
T



4

Summary

� We studied a new background model by merging backgrounds together.
� The model fit using analytical function seems to describe background

templates.
� AZH samples are ready JIRA. , and DAOD request is almost done
� I started looking at the optimization procedures.
� The bug on the systematic code is fixed, but now there’s a problem with

PRW.

Abdualazem | gg → R → SH → 4` + Emiss
T

https://its.cern.ch/jira/browse/ATLMCPROD-8640
https://prodtask-dev.cern.ch/prodtask/inputlist_with_request/32965/


Thank you!
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Additional slides

Abdualazem | gg → R → SH → 4` + Emiss
T
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Additional slides
Cutflow table

qqZZ ∗ ggZZ ∗ qqZZ ∗ EW t t̄V VVV Z + jets WZ tt̄ Expected
4` 2516.52±4.50 348.96±0.71 32.85±0.28 8.60±0.05 19.04±0.11 10.35±8.28 5.12±0.34 2.68±0.20 2944.13±14.48
b-veto 2451.45±4.47 341.64±0.70 30.67±0.27 2.14±0.02 18.48±0.11 10.35±8.28 4.96±0.33 1.77±0.15 2861.46±14.34
Ncentral

Jets = 0 1625.63±3.87 212.93±0.56 3.10±0.11 0.41±0.01 9.40±0.07 9.69±8.27 2.85±0.26 0.78±0.08 1864.79±13.23
p4`

T > 30 & metSig > 2.0 82.73±0.94 21.12±0.18 0.51±0.03 0.33±0.01 7.22±0.07 0.32±0.32 1.69±0.19 0.53±0.07 114.44±1.80
p4`

T > 15 & metSig > 1.5 258.04±1.74 58.30±0.29 0.99±0.04 0.37±0.01 8.17±0.07 1.82±1.54 2.13±0.21 0.65±0.07 330.47±3.99
Ncentral

Jets ≥ 1 825.82±2.24 128.71±0.43 27.56±0.25 1.73±0.02 9.08±0.08 0.66±0.35 2.11±0.21 0.99±0.12 996.67±3.71
p4`

T > 10 & metSig > 3.5 10.46±0.23 2.25±0.06 0.30±0.02 0.93±0.02 4.68±0.06 0.01±0.01 0.76±0.13 0.63±0.11 20.02±0.63
p4`

T > 0 & metSig > 2.5 51.55±0.66 10.66±0.13 1.35±0.05 1.25±0.02 6.19±0.07 0.01±0.01 1.09±0.15 0.75±0.11 72.83±1.19

� The ZZ ∗ estimated to be 97% of the total background.
� 85% from qqZZ , 11% from ggZZ , and 1% from qqZZ (EW ).
� The rest of backgrounds combined are ∼ 3%.

Abdualazem | gg → R → SH → 4` + Emiss
T


