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Vector Boson Scattering

roduction of vector
bosons associated with jets:
scattering («collision») of vector
bosons

N. Morange (IJCLab)

Standard Model Production Cross Section Measurements

Status: February 2022
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VBS: a Unique Probe to EW Interactions

Lots of different gauge couplings can be involved
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Triple gauge couplings (TGC) Quartic gauge couplings (QGC)

Even couplings with the Higgs boson

These graphs are
necessary to allow
VBSinthe SM !
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New Physics in EW Interactions

e Not all EW couplings are allowed in the SM

aTGC

e Parameterization of New Physics effects in VBS: EFT approach

1 Energ
L gy scale (not
‘CEFT - ESM . K‘C5 da A2 ‘66 & A3 ‘67 + A4 ‘68 + . directly accessible)
A A~O(TeV)
o VBS: sensitivity to dimension 8 operators i BSM
o Basis: Eboli model oM N\ EFT msonam
SM Not SM e
Operators WWWW | WWZZ | WWry | WWAZ | ZZZ7Z | ZZZ~ | ZZvyy | Zyyy | ¥y
FSO, FSI v v v ~Mass
FMO0, FM1, FM7 v v v/ v v v/ v
FM2, FM3, FM4, FM5 v v/ v/ v v v
FTO, FT1, FT2 v v v v v v v v v
FT5, FT6, FT7 v v v v v v v v
FT8, FT9 v v v/ v v
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e The lab: JJCLab (Laboratoire de physique des deux infinis Iréne Joliot-Curie)
o Largest particle physics lab in France
o Located in Orsay (Paris area)

e The ATLAS group
o ~30 physicists (staff + post-doc + PhD)
o Higgs physics, VBS physics
o Strong commitments to Phase 2 upgrades:
ITK, HGTD, LAr

e TheVBS Team
o 3 staff physicists, 1 post-doc, 4 PhD students

IJCLab in the Orsay valley |

e Collaborators
o The position is funded by ANR grant "EFT@LHC”
o Collaboration with other French ATLAS groups and theorists specialized in EFTs
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Scientific Project |

e Channels with strongest EFT sensitivity:
o Semi-leptonic VBS: WW/WZ/Z7 with V, — leptons and V, — hadrons
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e Largest sensitivity at high energies
o Work on boosted topologies
o High-pT objects
o Large potential for significant improvements wrt Run-2 analyses

N. Morange (IJCLab) Job Matching, 27/11/2024



Scientific Project Il

e Global EFT constraints
o Mapping VBS EFT constraints to SMEFT
o Understand relations with other processes

e Simplified likelihoods
o Full EFT likelihoods usually too complex to be easily re-used by theorists
o Several approaches exist to simplify them
o Towards publication of accurate simplified likelihoods
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The position

e 2 years fixed term post-doc contract
e Will be opened in a few weeks

e Start date in Spring, negociable
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