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Searching for new physics at the LHC

@ since there is nothing new found in direct searches

indirect searches become important

1

searching for deviations of the SM and parametrizing them
with an effective field theory

1

f
Letr = Lsy + Z [ (’)(6 + 70(8) with A scale of new physics
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Effective field theory

Expand the standard model Lagrangian with operators of higher
dimension:

f
Leof = Lspy + Z [ (9(6) + (’)( ) with A scale of new physics
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¢; impact for it:
— Cowwwr Cw, Cb
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Effective field theory

Expand the standard model Lagrangian with operators of higher
dimension:

f
Leof = Lspy + Z [ (9(6) + (’)( ) with A scale of new physics
dim-6 operators: dim-8 operators:
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Effective field theory

Expand the standard model Lagrangian with operators of higher
dimension:

f
Leof = Lspy + Z [ (9(6) + 1 (’)( ) with A scale of new physics

dim-6 operators: dim-8 operators:

¢; impact for it:
— Cowwwr Cw, Cb

— introduce additional interactions between the gauge bosons

— anomalous triple and quartic gauge couplings
— will modify the cross section and kinematic distribution
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Current status of dim-6 limits

o LEP, Tevatron, ATLAS and CMS already provided limits on
dim-6 operators

@ as a reference | will use 13 TeV ATLAS limits with 13.3 fb~!
[arXiv:1603.02151V1]: - "EFT coupling_ Observed [TeV ]

CWWW/A2 [*36, 34]
Cu /N2 [—4.1;7.6]
cp/ A2 [—261.0; 193.0]
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https://arxiv.org/pdf/1901.03428.pdf
https://arxiv.org/pdf/1603.02151.pdf

Current status of dim-6 limits

o LEP, Tevatron, ATLAS and CMS already provided limits on
dim-6 operators

@ as a reference | will use 13 TeV ATLAS limits with 13.3 fb~!
[arXiv:1603.02151V1]: - "EFT coupling_ Observed [TeV ]

CWWW/A2 [*36, 34]
Cu /N2 [—4.1;7.6]
cp/ A2 [—261.0; 193.0]

@ as comparison 13 TeV CMS limits with 35.9 fb~1
[arXiv:1901.03428v1]:  "EFT coupling  Observed [TeV~?]

Coru | 12 [£2.0:2.1]
Cu ) N2 [~4.1;1.1]
Cp/ A2 [—100.0; 160.0]
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Vector boson scattering at the LHC
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Vector boson scattering at the LHC
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The VVjj production:

and a lot more
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The VVJj production:

&

and a lot more

4 2
X Q%

— QCD mediated production
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The VVjj production:

&

and a lot more

4 2
X Q%

— QCD mediated production

and a lot more

6
o<y,

— EW mediated production

— classify VVjj production in two kinds
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The VBS phase space

since we want to study VBS we add criteria to the jets on top of
typically diboson cuts:

Lilly Wiist

Study of anomalous gauge couplings using W= Z channel in ATLAS



The VBS phase space

since we want to study VBS we add criteria to the jets on top of
typically diboson cuts:

@ at least two jets

@ the two jets with highest p1 and opposite hemisphere are the
tagging jets

@ no b-jets

o MY > 500GeV

mnv
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The VBS phase space

since we want to study VBS we add criteria to the jets on top of
typically diboson cuts:

@ at least two jets

@ the two jets with highest p1 and opposite hemisphere are the
tagging jets

@ no b-jets

o MY > 500GeV

mnv

— reduce many QCD and EW mediated production of VVjj
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Motivation of my study

o ideally calculate limits on dim-6 and dim-8 operators together

@ strong dim-6 limits LEP and LHC already produced using
inclusive W*Z

@ to set limits on the dim-8 operators VBS was typically used at
the LHC

@ assuming that dim-6 operators have a negligible impact

— | want to study the impact of dim-6 in the VBS phase space
for dim-8 operators

Lilly Wiist

Study of anomalous gauge couplings using WEZ channel in ATLAS



Simulation of W*Z production

| simulated W™ Z in the fully leptonic decay channel with
madgraph on truth level for the SM and dim-6 operators:

o for W*Z with QCD mediated production:
pp — W*Z — ity

with up to two jets in the matrix element

o for W*Z with EW mediated production:
pp — WEZ — tlvjj
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Distributions
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The Distributions
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since I\/I¥-VZ is the most sensitive distribution | will use it
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M¥VZ in the limits

MWZ distribution in the limit of c,, of aTGC for QCD mediated
productlon of WiZ
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— calculate the sum of number events and take the ratio

ffGDC/NQCD to get an idea of the dim-6 operators impact
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M¥VZ in the limits

@ without VBS cuts: NSSD = 6497 events
e with VBS cuts: Ng,\gD = 153 events

without VBS cuts | with VBS cuts
NG/ N NEee /N
Cowww, neg. 1.011 1.022
Cwww , pos. 1.013 1.028
Cw,neg. 1.003 1.011
Cw,pos. 1.026 1.012
Ch,neg. 1.383 1.739
Ch,pos. 1.232 1.322
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in the ¢ limits

MWZ distribution in the limit of c, of aTGC for QCD mediated
production of W*Z:
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Summary and Outlook

To study the impact of dim-6 operators limits in VBS is important
for the calculation of dim-8 limits in VBS:
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Summary and Outlook

To study the impact of dim-6 operators limits in VBS is important
for the calculation of dim-8 limits in VBS:

o simulated W*Zgcp dataset for SM and dim-6 operators

@ had a look on the impact of dim-6 operators in the VBS phase
space
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Summary and Outlook

To study the impact of dim-6 operators limits in VBS is important
for the calculation of dim-8 limits in VBS:

o simulated W*Zgcp dataset for SM and dim-6 operators

@ had a look on the impact of dim-6 operators in the VBS phase
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@ also use 2d limits for dim-6 operators

@ have a look on the impact of dim-8 operators in the VBS
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Summary and Outlook

To study the impact of dim-6 operators limits in VBS is important
for the calculation of dim-8 limits in VBS:

simulated W*Zgcp dataset for SM and dim-6 operators

@ had a look on the impact of dim-6 operators in the VBS phase
space

e do this also with the simulation of W*Zgyy,
@ also use 2d limits for dim-6 operators

@ have a look on the impact of dim-8 operators in the VBS
phase space

@ compare the dim-6 and dim-8 operators impact
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Summary and Outlook

To study the impact of dim-6 operators limits in VBS is important
for the calculation of dim-8 limits in VBS:

o simulated W*Zgcp dataset for SM and dim-6 operators

@ had a look on the impact of dim-6 operators in the VBS phase
space

e do this also with the simulation of W*Zgyy,
@ also use 2d limits for dim-6 operators

@ have a look on the impact of dim-8 operators in the VBS
phase space

@ compare the dim-6 and dim-8 operators impact

@ calculate the uncertainty of the dim-8 limits and the cross
section o with the impact of dim-6 operators
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Thank you for your attention!
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Dim-6 operators
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Dim-6 operators
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The inclusive W*Z phase space:

Lilly Wiist

less than four leptons passing the baseline selection*
three leptons passing the Z lepton selection*
leading lepton pr > 27 GeV

two leptons with same flavour and opposite charge passing the
Z lepton selection*

mass window: |My — Mz| < 10 GeV
remaining lepton passing W lepton selection*
W-lepton and pT* have m¥Y > 30GeV

* [ATLAS-Note STDM-2018-03]

Study of anomalous gauge couplings using WEZ channel in ATLAS


https:

	Appendix

