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EMPFlow bug fix checks

qqZZ sample with 364252 DSID and p4191 (official sample)
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O Emiss distributions of ggZZ sample for 44, 4e and 2u2e channels.
O The read histogram is the EMPFlow with bug fix swithered on;

O Comparing it with the EMTopo with 21.2.91 release (red).

O The EMPFlow looks much better than the one for the ggZZ.
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Object -based E}"* significance
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Object-based EM significance
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Signal parametrisation

and Ncentl al _ category

Mass point = (mg, my) [GeV] | x?/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

High-Exss and Nesira! = 0 category

00 More improvement could be done for some of the high y? values.
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Signal parametrisation

Low-Ejiss and Nesatral — 0 category

Mass point = (mg, my) [GeV] | x?/ndof
390, 220 1.28
450, 220 1.57
800, 220 1.25
1500, 220 1.90
450, 250 1.42
1500, 250 1.72
800, 300 1.65
800, 500 1.59
1500, 1000 1.80

Low-ERiss and Nesniral = 0 category

0O With the same initial parameters we see small change on 2
values.
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Signal parametrisation

and Ncentl al > 1 category

Mass point = (mg, my) [GeV] | x?/ndof

390, 220 1.32

450, 220 1.99

800, 220 2.25

1500, 220 2.48
450, 250 143 .
1500, 250 3.51

800, 300 2.22

800, 500 2.91

1500, 1000 5.08

High-Eiss and Nisaira! > 1 category

0 There are the same parameters used for the first category, but it
seems that they don’t work for all the mass points.
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Signal parametrisation

iss central
Low-ER'*s and N]‘ Satral > 1 category

Mass point = (mg, my) [GeV] | x?/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

i tral
Low-Ex'ss and Nt > 1 category

O The same thing happens here as well.
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Summary (\

O The EMPFlow bug fix works well with ggZZ sample (the official).
0 We might need to produce private samples sech as ggZZ and ti.

O After removing the ggZZ (EW) still the object-based Exiss
significance is still no good.

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

Abdualazem | 4¢+MET: Analysis update



Thank you!




Additional slides

iy

Event %lectlon

QUADRUPLET
SELECTION

Require at least one quadruplet of leptons consisting of two pairs of same-flavour
opposite-charge leptons fulfilling the following requirements:

- pr thresholds for three leading leptons in the quadruplet: 20, 15 and 10 GeV.

- Maximum one calo-tagged or stand-alone muon or silic jated forward per quadruplet
- Leading di-lepton mass requirement: 50 < my> < 106 GeV

- Sub-leading di-lepton mass requi Mieshala < M4 < 115 GeV

- AR(.L) > 0.10 forallleplonsinthe quadruplt

- Remove quadruplet if pposite-ch

di-lepton gives me¢ < 5 GeV.

- Keep all quadruplets passing the above selection

IsoLaTION

~Contribution from the other Ieptons of the quadruplet is subtracted
- FixedCutPFlowLoose WP for all leptons

Impact
PARAMETER
SIGNIFICANCE

“Apply impact parameter significance cut (o all leptons of the quadruplet
- For electrons: dy/og, <5
- For muons: do/oa, <3

Best
QuabRUPLET

~Tf more than one quadruplet has been selected, choose the quadruplet
with highest Higgs decay ME according to channel: 4, 2¢2u, 2p2¢ and 4e

VERTEX
SELECTION

- Require a common vertex for the leptor
- x2/ndof < 5 for 42 and < 9 for others decay channels
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