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4`+Met analysis

� EMPFlow bug is fixed on 21.2.124 release.
� We’re working on checking the fix and it needs a lot of work.
� Higher release needs p-tag > p4062, not sure about that.
� We manged to build a private p-tag for qqZZ sample for testing.
� Now we’re working on updating the code to accommodate the new

tag.
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Minitrees validation

� Top tables are the old samples
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DiHiggs to 4-lepton analysis
Event selection

� 4-lepton with total charge equal zero
� Trigger
� Trigger match
� p`T > 10 GeV
� |ηe| < 2.47 excluding 1.37|ηe| < 1.52 and |ηµ| < 2.5
� Loose ID and Loose ISO
� m`+`−(SFOS) > 12 GeV
� Events categorized depending on the SFOS lepton pairs

• 2-SFOS
• veto b-tagged as jet, |mZ1 −mZ | > 25 GeV and

Emiss
T > 50 GeV1

• 0/1-SFOS
• |mZ2 −mZ | < 25 GeV
• |mZ2 −mZ | > 25 and Emiss

T > 50 GeV
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DiHiggs to 4-lepton analysis
Cutflow tables

Non-Res qq → ZZ ∗ gg → ZZ ∗ qq → ZZ ∗(EW) t t̄Z t t̄ VVV Z+jets WZ Significance
4` 0.65±0.02 5757.21±8.79 34.54±0.07 105.95±31.45 336.93±1.46 3008.11±11.12 43.79±0.25 3405.70±79.45 172.34±1.78 0.0057±0.0014∑

i Q = 0 0.61±0.02 5569.18±8.60 34.05±0.07 104.49±31.45 284.19±1.32 2375.62±9.88 40.84±0.25 3055.61±74.35 105.00±1.39 0.0056±0.0014
Trigger 0.58±0.01 5271.19±8.43 31.74±0.06 102.53±31.45 279.83±1.31 2141.38±9.38 40.62±0.25 2676.03±68.79 98.05±1.35 0.0056±0.0013
Trigger Match 0.50±0.01 4265.14±7.38 26.20±0.05 88.84±31.45 244.59±1.22 1697.73±8.39 36.02±0.24 1863.23±64.35 80.05±1.22 0.0055±0.0014
p`T > 10 GeV 0.47±0.01 3931.09±7.06 24.38±0.05 84.86±31.45 228.46±1.18 1529.54±7.96 33.33±0.23 1630.72±59.45 70.64±1.15 0.0054±0.0013
|η| requiremnt 0.43±0.01 3638.35±6.80 23.32±0.05 81.29±31.45 215.19±1.14 1173.70±6.97 32.45±0.23 1084.01±49.38 56.44±1.03 0.0054±0.0011
Loose ID 0.43±0.01 3638.35±6.80 23.32±0.05 81.29±31.45 215.19±1.14 1173.70±6.97 32.45±0.23 1084.01±49.38 56.44±1.03 0.0054±0.0011
Loose ISO 0.33±0.01 3077.37±6.22 20.99±0.05 38.40±0.29 161.03±0.96 37.52±1.24 29.67±0.22 31.81±11.12 13.88±0.51 0.0057±0.0001
m`+`−(SFOS) > 12 GeV 0.32±0.01 2783.11±6.03 20.50±0.04 36.31±0.28 156.73±0.94 25.82±1.03 29.46±0.22 13.30±9.89 13.20±0.50 0.0058±0.0001
0-SFOS 0.02±0.00 0.05±0.02 0.00±0.00 0.00±0.00 0.53±0.07 2.97±0.36 0.06±0.01 0.00±0.00 0.02±0.02 0.0121±0.0002
1-SFOS 0.14±0.01 42.62±0.71 0.23±0.00 0.48±0.03 81.25±0.68 11.93±0.70 13.88±0.18 6.59±3.01 6.91±0.36 0.0108±0.0003
2-SFOS 0.16±0.01 2740.44±5.98 20.27±0.04 35.83±0.28 74.96±0.65 10.91±0.67 15.51±0.13 6.71±9.42 6.27±0.34 0.0030±0.0000
0/1-SFOS 0.16±0.01 42.67±0.71 0.23±0.00 0.48±0.03 81.77±0.68 14.90±0.78 13.95±0.18 6.59±3.01 6.94±0.36 0.0125±0.0003
b-veto 0.16±0.01 41.46±0.70 0.23±0.00 0.45±0.03 22.55±0.36 13.08±0.73 13.63±0.18 6.59±3.01 6.74±0.36 0.0152±0.0007
m`0`1 > 10 GeV 0.15±0.01 40.76±0.70 0.22±0.00 0.45±0.03 22.47±0.36 12.90±0.73 13.59±0.18 5.09±2.61 6.47±0.35 0.0152±0.0005
|mZ2 −mZ | < 25 GeV 0.08±0.00 37.75±0.66 0.21±0.00 0.39±0.02 20.22±0.34 7.51±0.55 13.14±0.18 5.09±2.61 5.91±0.33 0.0086±0.0003
|mZ2 −mZ | > 25 GeV 0.07±0.00 3.01±0.21 0.01±0.00 0.05±0.01 2.25±0.12 5.39±0.48 0.45±0.02 0.00±0.00 0.56±0.10 0.0208±0.0002
Emiss

T > 20 GeV 0.08±0.00 2.74±0.20 0.01±0.00 0.06±0.01 2.54±0.13 6.53±0.53 0.59±0.03 0.00±0.00 0.69±0.11 0.0222±0.0002
2-SFOS 0.16±0.01 2740.44±5.98 20.27±0.04 35.83±0.28 74.96±0.65 10.91±0.67 15.51±0.13 6.71±9.42 6.27±0.34 0.0030±0.0000
b-veto 0.15±0.01 2682.22±5.95 19.92±0.04 34.43±0.27 21.06±0.35 9.16±0.61 15.15±0.12 4.88±9.24 6.04±0.33 0.0028±0.0000
m`0`1 > 10 GeV 0.15±0.01 2682.22±5.95 19.92±0.04 34.43±0.27 21.06±0.35 9.16±0.61 15.15±0.12 4.88±9.24 6.04±0.33 0.0028±0.0000
|mZ1 −mZ | > 25 GeV 0.14±0.00 581.95±2.67 3.24±0.03 12.73±0.17 15.34±0.30 7.69±0.56 9.08±0.11 5.03±9.14 4.51±0.29 0.0054±0.0004
Emiss

T > 50 GeV 0.09±0.00 57.45±0.71 0.37±0.01 2.18±0.06 13.11±0.27 5.66±0.48 7.03±0.09 6.32±6.32 2.27±0.21 0.0094±0.0020

� mc16a, mc16d and mc16e are used for the cutflow table
� The combined significance is 0.0256 (new) and 0.0176 (old)
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DiHiggs to 4-lepton analysis
Kinematic distributions of the m4`, p4`

T , Njets, Emiss
T , mZ1 and mZ2
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� The ZZ ∗ background purity is 99%
� It’s calculated by NZZ∗

/Nbkg

Abdualazem | Weeklly report



7

DiHiggs to 4-lepton analysis
Kinematic distributions of the leptons
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� The normalisation of ZZ ∗ is 0.98
� It’s calculated by (NData − NNon−ZZ∗

)/NZZ∗
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