SMP VBS MET




Event Selection

Selection

Requirement

Lepton veto —
electrons

pr > 10 GeV, |n| < 2.4, mvaNolso_ WP90, mini-isolation <0.25

Lepton veto — muons

pr > 10 GeV, |n| < 2.4, looseld, mini-isolation <0.25

Lepton veto — taus

pr>18 GeV, |n| < 2.4, |d,| < 0.2, DeepTau VSjet > 3

Trigger OR of Run-3 MET and VBF trigger paths
MET pimiss}h > 250 GeV

AK8 preselection

At least one FatJet with p;; > 200 GeV

W tagger

globalParT3 W-vs-QCD score >0.75

W acceptance

nwl < 2.5

W-MET topology

Ap(W,pimshy > 0.8

W candidate choice

Highest tagger score or highest p;

b-jet veto

AK4: pr > 20 GeV, |n| < 2.4, A R({AK4},W) > 0.8; veto if UParTAK4 >0.0246

Tag-jet preselection

AK4: pr > 50 GeV, |n| < 4.7, AR(AK4,W) > 1.2; require = 2 jets

VBS topology

|Angl > 2.5

Dijet mass

Tag-jet choice

Highest — mg;j, pair or two highest — p(r jets)
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Event Selection — Trigger Paths

Category HLT path

MET HLT_PFMET128_PFMHT128_IDTight

HLT_PFMET128_PFMHT12@_IDTight_PFHT&®
VBF HLT_VBF_DiPFJlet125_45_Mjjlese

HLT_PFMET138_PFMHT138_IDTight

HLT_VBF_DiPFJet125_45_Mjjl2ee
HLT_PFMET148_PFMHT14@_IDTight

HLT _VBF_DiPFJet75_45 MjjB888 _DiPFleté®
MET NoMu  HLT_PFMETNoMul1@_PFMHTNoMul1@_IDTight_FilterHF

. HLT_VBF_DiPFJet75_45_Mjj85@_DiPFleté®
HLT_PFMETNoMul28_PFMHTNoMul2@_IDTight

HLT_PFMETNoMu128_PFMHTNoMu12@_IDTight_PFHTé@ HLT_VBF_D1PFJet8@_45_M1165@_PFMETNoMu8S

HLT_PFMETNoMu13@_PFMHTNoMu13@_IDTight HLT_VBF_DiPFJet868_45_Mjj75@_PFMETNoMu8S
HLT_PFMETNoMu13@_PFMHTNoMu13@_IDTight_FilterHF
HLT_PFMETNoMu148_PFMHTNoMul4@_IDTight

HLT_PFMETNoMul4@_PFMHTNoMul4@_IDTight_FilterHF
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Configurations

Cut Order

Default selection order

. Lepton veto

. Trigger

. AK8 preselection

. MET

. AK8 selection

. b-veto

. AK4 preselection

. AK4 VBS selection

© 00 N o o |k |lw | IDN P

. Best m_{jj} pair
10. Best W candidate

Best-W first
1. Lepton veto
2. Trigger
3. AK8 preselection
4. MET
5. AK8 selection
6. Best W candidate
7. b-veto
8. AK4 preselection
9. AK4 VBS selection

10. Best my;; pair

Selection Conditions - Candidates

Configuration W candidate choice VBS tag-jet choice

Score-my;;; | Highest W-tagger score | Pair with highest m;
Score—py Highest W-tagger score | Two jets with highest pr

Pr—mgj Highest p; W candidate | Pair with highest my;
Pr—Dr Highest pr W candidate | Two jets with highest pr
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Cumulative Efficiencies

Selection order Strategy VBS EWK [%] VBS QCD [%] QCD Multijet [%]
Default Score-mij B.5908 B.8961 B.08081112
Score-pT 8.5379 B.08615 B.0008622
pT-m3j B.5788 B.8962 B.8081186
pT-pT @.5385 B.8616 B.08008620
Best-W first Score-mjj B.5981 B.8975 B.8081185
Score—pT @.5430 B.8617 B.080808619
pT-m3j B.5969 B.8978 B.001130
pT—-pT @.5415 B.8614 B.8008634
Configuration W candidate choice VBS tag-jet choice
Score-my;;; | Highest W-tagger score | Pair with highest my;;,
Score—py Highest W-tagger score | Two jets with highest pr
Pr—mgj Highest p; W candidate | Pair with highest my;
pr-DPr Highest p; W candidate | Two jets with highest p;

C\E/R;W Presenter | Presentation Title 2 September 2026

N7



Preselection

Preselection Requirement
AK8 FatJet =2 1 Fatdet with p T > 200 GeV
Missing transverse momentum PuppiMET >250 GeV

Cutflow Post-Preselection.

Selection Nico [%0] Ours [%)] A ours = Nico [pp]
W pr =250 77.79 78.72 +0.93
Inwl< 2.5 92.36 93.21 +0.85
A¢p(W,MET) > 0.8 96.57 94.48 -2.09
b-veto 70.78 72.03 +1.25
>2 tag jets 15.06 57.35 +42.29
|An (i3l >2.5 47.60 51.83 +4.23
mg;j3 > 500 81.37 81.89 +0.52

W tagger >0.75 4.54 43.58 +39.04
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N{after cut}i

Efficiency and Selection difference? S LS A r——
Selection Actual Implementation
= 2 tag jets > 2 AK4 jets with pr > 50 GeV, |n| < 4.7,AR(j,W) > 1.2
W tagger W = highest globalParT3_withMassWvsQCD Fatjet; require score > 0.75
Selection Nico [%0] Ours [%)] A ours = Nico [pp]
W pp = 250 77.79 78.72 +0.93
Inwl< 2.5 92.36 93.21 +0.85
Ap(W,MET) > 0.8 96.57 94.48 -2.09
b-veto 70.78 72.03 +1.25
>2 tag jets 15.06 57.35 +42.29
1A (3] >2.5 47.60 51.83 +4.23
mgj; > 500 81.37 81.89 +0.52
W tagger >0.75 4.54 43.58 +39.04
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Coffea Code — GitHub — Analysis WZ Jets+MET

Repository Link : File to made Test included

@ VBS_ALL_HADRONIC_Coffea rusic

¥ main ~ ¥ 1Branch © 0 Tags

Q Goto file

’ wbuitrago Enhance README with setup and test instructions @@

[ .gitignore

(3 README.md
config.py
cutflow.py
efficiencies.py
plotting.py
processor.py

run_chunk.py

L DD DOD OO

samples.py

Initial commit:

VBS Run3 analysis

Analysis structure

1f45aad - 10 hours a

The main files are:

« processor.py — main Coffea processor and event selection.

Enhance README with setup and test instructions

Initial commit:

Initial commit

Initial commit:

Initial commit:

Initial commit

Initial commit:

Initial commit

VBS Run3 analysis

: VBS Run3 analysis

VBS Run3 analysis

VBS Run3 analysis

: VBS Run3 analysis

VBS Run3 analysis

: VBS Run3 analysis

« config.py — analysis cuts, trigger lists, selection orders, and configuration parameters.
« samples.py — input datasets and filesets.

« run_chunk.py — runs the analysis over a subset (chunk) of the input files.

« run_test.py — small local test of the analysis.

« validate_100k.py — validation using the fixed 100k-event sample.

« cutflow.py — cutflow utilities.

« efficiencies.py — efficiency calculations.

« plotting.py — plotting utilities.
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https://github.com/wbuitrago/VBS_ALL_HADRONIC_Coffea/tree/main

Document - Overleaf

Link Overleaf

Contents
1 Imtroduction 3
2 Data and simulated samples 3 I N p ro C es S ;
21 Datasamples . . . . . . . L L e e e e e 3
22 Simulated samples .0 L L L L L o e e e e 3 S .
election
3 TriggLerE : G
3.1 Lol Trigmers - . 0 L L L L L e e e e e b
3.2 Selection Trigger Studies . . . . . . . . . . _ .. L. L i 5 CO n t r O | PI O tS
3.3 Trigeer Efficiency . . . . . . . . .. L L e e 3] . .
34 MET - Boosted Category . . . . . . . . . _ . . e G Tr I g g er St u d I eS
4 Cutflow 8 fI
5 Plots 8 CUt OW
6 Object reconstruction and selection ] R
G.1 Primary vertices . . . . . . . . L L L L i o e e e e e e e e e e e 5
B.2 Muons . . .. e e e e e e 13
B3 Electrons . . . . . . L e e e e e e e e e e e 13
i 13
B.5 BRAgEinE . . . . . e e e e e e e e e e 13 1 1
G.6 Missing transverse momentum . . . . o L L L L L oL L L. L Lo oL 13 A” ContrIbUtlonS a're WEIComed
T Event selection 13
7.1 Baseline selection . . - . . . . . . .. L 13
T2 Signal refions . . . . . . . L L. e e e e e e e e e e e e e e 14
T3 Control TEEIONS . . . . . . . . . L o o it e e e e e e e e e e e e e e e 14
TA Cutflom . . e e e e e e e e e 14
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https://www.overleaf.com/9694723499fzqzxkzsdkhm#ec1d44

Samples — SS WW, Z2724Q, WZ4Q, WZJets+MET

VBS_OSWWTo4Q-L

VBS_WplusZTo4Q-

MeM - pMp McM - pMp
L_TuneCP5_13p6T Runlli 20545 S AwmlHEGS LL_TuneCP5_13p6
eV_madgraph-pythi sMp | mmeratum TeV_madgraph-pyt SMp | ST merE AWML HESS
a : i
McM - XSDB Sl W miﬂ - XSDB Status: defined
VBS_OSWWTo4Q-L i -
T_TuneCPS5_13p6T Mcl) - PMp VBS_WplusZTo4Q McM - pMp
. unlli2024Summer24wmLHEGS LT_TuneCP5_13pé6
eV_madgraph-pythi SMP Events: SM TeV_madgraph-pyt SMP Runlli2024Summer24wmLHEGS
EHSCM - XSDB Status: defined h[ag_ Events.: SM
VBS_OSWWTo4Q-T T McM - XSDB status: defined . .
- cM - pMp -
L TunecPs 13per o PiSmecumess| | VBSWelusZTodd: O They are defined but they are not in
gaﬁa graph-pythi Events: SM TL‘G‘ une arash P " gMp | Runlli2024Summer24wml HEGS .
a8 ens Status: efined eV madgraph-py Events: 5M the step of produc’uon:
¥BTS—OSC“’;‘;V:°34%{F McM - pMp MeM - XSDB Status: defined
—funeL.Fo_lapol Runlli2024Summer24wmLHEGS VBS_WplusZTedQ-
:gﬁ adgraphpyih VP events: sm TT_TuneCP5_13p6 mgmzézam?nmerzmmm EGS . . . -
McM - XSDB Status: defined ;%\é—madgraph'pyt SMP | bvents: sM | wi I I I’eq uest H |g h Pri O“ty fOI’
VBS_OSWWTodQ_ McM - pMp A Status: defined
TuneCP5_13p6TeV RunllI2024Summer24wmLHEGS McM - XSDB WZJ t+ M t d d t k f
_madgraph-pythias SMP | ants: 5 VBS_ WplusZTodQ_ McM - pMp e et and we need 10 asK 10r
MeM - XSDB Status: defined uneCP5_13p6TeV Runlli2024Summer24wmLHEGS - -
- SMP
: _madgraph-pythia8 Events: 5M -
VS ViminusZTos e - madgraph-pyt EntsM SSWW-OSWW on Friday meeting to
géTl:a_ng:dgra_ph gMp | Runlli2024Summer24wmLHEGS ’ M. v k f 't .t I H P
; i Events: SM VBS_ZZTodQ-LL_T cM - pMp
E;;ma—SXSDB Status: defined uneCP5_13p6TeV_ SMP RunlliZ024SummerZ4wmLHEGS nOW I We req UeS I a SO aS -
: madgraph-pythia8 Events: 5M
VBL$—$mlngng1U; McM - pMp McM - XSDB Status: defined
g_r 7 e rah o GMp | Runlli2024Summen24wmlHEGS | |\ po oor e o T McM - oM
thi:EiJma ey gemsfj"; ) une{fPE}_f Sy?ﬁTev_ RunlllznzasL:lr}nmerzclmeHEGS .
MeM - XSDB ASLEGLOIT madgraph-pythiag SMP Events: 5 Lln k Status Sam Dles
VBS_WminusZTod McM - pMp McM - XSDB Status: defined
Qg;;m:gprgjh% SMP Runlli20245ummer24wmLHEGS VBS_ZZT04Q-TT_T Meh = pMp
Eymiag arap 2 L) uneCP5_13p6TeV_ SMP Runll2024Summer24wmLHEGS
MeM - XSDB Status: defined madgraph-pythia8 Events: 5M
VBS_WminusZTo4 McM - pMp McM - XSDB Status: defined
Q-TT_TuneCP5_13 Runlli2024Summer2awmLHEGS | | VBS_ZZTo4Q_Tune McM - pMp
p6TeV_madgraph- SMP Events: SM CP5_13p6TeV_ma SMP Runlli2024SummerZ4wmLHEGS
E;t-maSXSD . Status: defined dgraph-pythia8 Events: 5M
o= McM - XSDB Status: defined
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https://cms-pdmv-prod.web.cern.ch/grasp/samples?campaign=RunIII2024Summer24*GS&pwgs=SMP

Samples - OSWWTo4Q — Ready!!

VBS-0OSWWTodQ_T
uneCP5_13p6TeV_
madgraph-pythia8
McM - X5DB

VBS-0SWWTo40Q-L
L_TuneCP5_13p6T
eV_rmadgraph-pythi
as

Mchi - XSDB

VBS-0SWWTo40-L
T_TuneCP5_13p6T
eV_madgraph-pythi
asd

Mch - X5DB

VBS-0SWWTo40Q-T
L_TuneCP5_13p6T
eV_madgraph-pythi
as

McM - X5DB

VBS-0SWWTo4Q-T
T_TuneCP5_13p6T
eV_rmadgraph-pythi
as

Mchi - XSDB

SMP

SMP

SMP

SMP

SMP

McM - pMp
Runllli2024S5ummerZ24wmLHEGS
Events: ZM

McM - pMp
Runlll2024S5ummer24wmLHEGS
Events: 2M

McM - pMp
Runlli2024Summer24wmLHEGS
Events: 2M

McM - pMp
Runlli2024SummerZ24wmLHEGS
Events: 2M

McM - pMp
Runlll2024S5ummer24wmLHEGS
Events: 2M

Link Status Samples

Das paths:

VBSOSWWTo40

VBSOSWWTo4Q LL
VBSOSWWTo40Q LT
VBSOSWWTo40Q TL
VBSOSWWTo40Q TT
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https://cms-pdmv-prod.web.cern.ch/grasp/samples?campaign=RunIII2024Summer24*GS&pwgs=SMP
https://cmsweb.cern.ch/das/request?view=list&limit=50&instance=prod%2Fglobal&input=dataset%3D/VBS-OSWWTo4Q_TuneCP5_13p6TeV_madgraph-pythia8/RunIII2024Summer24MiniAODv6-150X_mcRun3_2024_realistic_v2-v2/MINIAODSIM
https://cmsweb.cern.ch/das/request?view=list&limit=50&instance=prod%2Fglobal&input=dataset%3D/VBS-OSWWTo4Q-LL_TuneCP5_13p6TeV_madgraph-pythia8/RunIII2024Summer24MiniAODv6-150X_mcRun3_2024_realistic_v2-v2/MINIAODSIM
https://cmsweb.cern.ch/das/request?view=list&limit=50&instance=prod%2Fglobal&input=dataset%3D/VBS-OSWWTo4Q-LT_TuneCP5_13p6TeV_madgraph-pythia8/RunIII2024Summer24MiniAODv6-150X_mcRun3_2024_realistic_v2-v2/MINIAODSIM
https://cmsweb.cern.ch/das/request?view=list&limit=50&instance=prod%2Fglobal&input=dataset%3D/VBS-OSWWTo4Q-TL_TuneCP5_13p6TeV_madgraph-pythia8/RunIII2024Summer24MiniAODv6-150X_mcRun3_2024_realistic_v2-v2/MINIAODSIM
https://cmsweb.cern.ch/das/request?view=list&limit=50&instance=prod%2Fglobal&input=dataset%3D/VBS-OSWWTo4Q-TT_TuneCP5_13p6TeV_madgraph-pythia8/RunIII2024Summer24MiniAODv6-150X_mcRun3_2024_realistic_v2-v2/MINIAODSIM

Samples — For Finish Request

VBSZZJET+MET (Polarized, Unpolarized) — Should be requested
QCD - VBS WZ JET+MET (Finishing Validation) — They should be requested also in high priority

Interference - VBS WZ JET+MET (Finishing Validation) — They should be requested also in high priority

Any Other Samples that we should request?

Local Samples for VBSZZToJetsMET : cmsrm-xrootdOl1.romal.infn.it Is
/store/user/wbuitrag/Official _Local Production 2026/VBS ZNuNuZzZJJjj 5f LO
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