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1. Introduction to Wy VBS analysis
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Vector boson scattering
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Vector boson scattering in the SM is defined according to the Feynman diagrams shown in

the following Figures
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(a) Contributions from electroweak gauge boson interactions.
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Feynman diagram of electroweak vector boson scattering. (b) Higgs exchange contributions.

The scattering process is described with Feynman diagrams containing
= quartic gauge boson vertex

= triple gauge boson vertices in the s, t, and u channels

= and Higgs exchange.

Depending on the charge of the initial and final state vector bosons, not all of these diagrams
are allowed in all channels. In the case of W+W# scattering, no s-channel gauge boson or
Higgs exchange is allowed.
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Electroweak Interaction

In particle physics, the electroweak E E E
interaction is the unified description of two of

very different at everyday low energies, the
theory models them as two different aspects of I( jf\/\

=
S

Categorization of Feynman diagrams with
VVijj final state at leading-order

the four known fundamental interactions of

VVij-EW
VBS
M
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nature: electromagnetism and the weak

interaction. Although these two forces appear

Electroweak only
non-VBS
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the same force. Above the unification energy, on

the order of 246 GeV, they would merge into a

VVij-QCD

single electroweak force




EWK WYjj process

Weak interaction

(d) (b)

Electroweak and QCD
Electromagnetic interaction

Electroweak only (Non VBS)

Electroweak only (VBS)

= Objective: Utilize the full run2 data, aim to measure the EWK Wyjj process

with 3-0 (bottomline) or 5-o significance.

= Significance: The scattering of electroweak gauge bosons is closely connected
to the electroweak gauge symmetry and its spontaneous breaking through the

Brout-Englert-Higgs mechanism.



2. ZnunuGamVBS_pack running
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Step 1: Setup the environment

Step 2: Install HGamCore

Step 3: Add ZnunuGamVBS_pack to
HGamCore

Step 4: Create environment variables

of ZnunuGamVBS

Hi Soft HGa Detail:
H HGamCore & ov asar 17 Frok 25 [
Project ID: 25186
5 No license. All rights reserved -0- 2,960 Commits ¥ 66 Branches ¢? 99 Tags [ 217.2 MB Files
HGamCore
-
master HGamCore / + ~ History Q Find file P -
@ Merge branch 'HiggsWeightSamples' into ‘master’ =+ @ 1f83ed8e G
T loannis Nomidis authored 12 hours ago
atlas-physics > = > zgamma-run2 > Znunug_AnalysisRel21 > Details
7 Znunug_AnalysisRel21 & av g 0 YFuk 3
Project ID: 57972
@ No license. All rights reserved -0- 144 Commits ¥ 3 Branches & 0 Tags 11.2 MB Files
Analysis Code of Znunug channel for Rel21
]
master analysisrel21 [ + History ~ Q Find file @ v
Merge branch ‘master’ into 'master’ 30713603

Anastasia Kurova authored 6 days ago
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Run code of ZnunuGamVBS_pack

Run locally
Step 1: Apply to join ATLAS VO
Step 2: Rucio download the related data
Step 3: runZnunuGamVBS $TestArea/ZnunuGamVBS_pack/data/ZnunuGamVBS.config path/to/file
The results will be output into the directory (output-MxAOD).
Run on the grid

= Step 1: runZnunuGamVBS $TestArea/ZnunuGamVBS_pack/data/ZnunuGamVBS.config GridDS:
dataset_name OutputDS: unique_tag_name UserName: your_user_name

= Step 2: Check the e-mail of the running result of the program

In :

mcl6_13TeV.364146.Sherpa_221_ NNPDF3@NNLO_Znunu_MAXHTPTV7@_14@ CFilterBVeto.deriv.DAOD_EXOT6.e5388_s3126_r9364 p3652
Out : user.xiw.MCl6a.364146.Sherpa_221 NNPDF3@NNLO_Znunu_MAXHTPTV7@_148 CFilterBVeto.myAnalysisoutputDS_MxAOD.root/
Out : user.xiw.MCl6a.364146.Sherpa_221 NNPDF3@NNLO_Znunu_MAXHTPTV70_ 148 CFilterBVeto.myAnalysisoutputDS_hist/

Log : User.xiw.MCl6a.364146.5herpa_221 NNPDF3ONNLO_Znunu_MAXHTPTV7@_ 148 CFilterBveto.myAnalysisoutputDs.log/

= Step 3: Rucio Download the histograms from the above address.

[xiw@lxplus751 user.xiw.MC1l6a.364146.Sherpa_221_NNPDF3ONNLO_Znunu_MAXHTPTV70_140_CFilterBVeto.myAnalysisoutputDS_hist]$ 1s

user.xiw.18747357. hist-output.root user.xiw.18747357. hist-output.root user.xiw.18747357._000019.hist-output.
user.xiw.18747357. .hist-output.root user.xiw.18747357. .hist-output.root user.xiw.18747357._000021.hist-output.
user.xiw.18747357. .hist-output.root user.xiw.18747357. .hist-output.root user.xiw.18747357._000023.hist-output.
user.xiw.18747357. .hist-output.root user.xiw.18747357. .hist-output.root wuser.xiw.18747357._000026.hist-output.

user.xiw.18747357. .hist-output.root user.xiw.18747357. .hist-output.root user.xiw.18747357._000027.hist-output.
user.xiw.18747357. .hist-output.root user.xiw.18747357. .hist-output. root
user.xiw.18747357. .hist-output.root user.xiw.18747357. .hist-output.root



Summary and Plans
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= 1. After learning some basic theories about VBS and Electroweak, I am going to
learn about analytical knowledge related to detectors, bosons decay channels,

background, and signals.

= 2. Read and modify the code of ZnunuGam to the code of WinuGam.



Thanks




