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Overview
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General overview over
LHC EW WG

Activities of sub-groups

Focus on MB group
> Achievements
> Plans (survey)

Summary



The LHC electroweak working group
% Started in 2012

WG 2: Jets and EW
bosons subgroup

https://twiki.cern.ch/twiki/bin/view/LHCPhysics/EWWG2

* Z/W+jets Benchmark
comparisons

* LHC tune/ Intrinsic KT

» Jet substructure measurements

* Uncertainty treatment and
analysis/data preservation
(HEPdata et all)

Some general topics taken
on mainly by one group (e.g.
HEPdata) but relevant to all




The LHC electroweak working group

« Started in 2012

Electroweak precision

observables

— precision could become
~comparable to LEP

— natural input into EFT fits

— not explored in that context

Possibility for some new
projects?

WG 2: Jets and EW
bosons subgroup

https://twiki.cern.ch/twiki/bin/view/LHCPhysics/EWWG2

* Z/W+jets Benchmark
comparisons

* LHC tune/ Intrinsic KT

» Jet substructure measurements

* Uncertainty treatment and
analysis/data preservation
(HEPdata et all)

WG 3: EW multi-boson
production

https://twiki.cern.ch/twiki/bin/view/LHCPhysics/EWWG2

>10 final states
Measurements of

Multiboson production
— Most related to EFT
— with some ongoing /
already finished projects
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discussed in more detail in the

F following
E
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approaches



WG1: Drell-Yan and EWPD

% pT W/Z and W/Z resummation

% QCD-EW corrections for EW precision measurements
s PDF benchmarking

% sin2eff measurements

% combination of pTZ and DY measurements

> No EFT applications explored so far



WG2: Jets and EW bosons subgroup

s Z/W plus Jets benchmarking
% LHC tune/intrinsic KT
% Uncertainty treatment

% Analysis/Data preservation (HEPdata)

\J

No EFT applications explored so far (mainly in Z/W+2jets(VBF) )

Y

HEP data and correlations information recommendations are mainly
worked on in this group — very important base for combinations and

consistent data treatment



WG3: EW multi-boson production

% >10 final states

% Measurements of Multibosons: current results and outlook

% Combinations/Common phase spaces

% Predictions for multiboson production: Phenomenological studies
s EW corrections, NNLO

% Fiducial cross-section and BSM / EFT

% Effective field theory approaches



WG3: EW multi-boson production

s Common ATLAS/CMS combination of ZZ (7 TeV)

%  https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-036/
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For Run-2: Comparisons of EFT results

e First channel to go “EFT”

was WW
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https://arxiv.org/abs/1205.4231

WG3: EW multi-boson production

/7

% Following the combination, at lot of discussions went into:
> Unitarity and validity
> More consistent framework for Run-2 (EFT approach — this as

was bit before the development of SMEFT/MGS5 frameworks)

> Establishing common approach between experiments (resuited in

internal recommendations within experiments)

« https://indico.cern.ch/category/3290/

% Discussions around measurements: what EFT/aTGC parameters

to measure / common phase spaces / MC treatment / ...


https://indico.cern.ch/category/3290/

Ultimate goal: EFT interpretation of the EW sector

% Follow the steps of the work done in the Higgs and top working
groups

% The EW sector is historically interesting (unitarity, EWPD, TGCs,
QGCs, Mz, Mw.....)

% Itis necessary to have good description of any possible BSM

effects
> |n EWDP

> In all EW processes (thinking towards a global fit)



EWPD

Traditionally: Use LEP data to constrain EFT operators affecting

EWPD

% Would be good to have an LHC interpretation of EWPD

% LHC runs on a different energy regime, different initial state
particles, different assumptions regarding ISR and FSR

% Seems sensible to make sure we have a good understanding of

how EFT effects on EWPD might change from LEP to LHC



Single Boson, Diboson and VBS

% Loads of works studying these processes in EFT, however
very difficult to find agreement in conventions (choice of
basis, etc)

% Generally:
> Dimension 6 EFT studied in diboson production
> Dimension 8 EFT studied in VBS ( — vbscanaction.web.cern.ch/)

> Not many works use the Warsaw basis



Single Boson, Diboson and VBS: Difficulties

Using different basis for TGC and QGC makes the comparison
difficult

> |f dim-X affects TGC, it also affects QCC and vice versa.
Using a basis other than the Warsaw/SILH/Higgs makes the

comparison with Higgs physics and top physics results very difficult



WG3: EW multi-boson production: planned YR

1. Measurements of Multibosons: current results and outlook

1 Measurements of Multibosons: current results and outlook 1
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Green -> done/in good shape

Red -> needs to be reassigned

(Re)discussion needed on scope:

Reviews vs. Recommendations vs.
joint (sub)-phase-space definitions

Chapter 2

Predictions for Multibosons: state-of-the-art and best-practise

3. Predictions for Multibosons: MC/phenomenological studies

3 Predictions for Multib
. 3.1  Dibosons: NNLO QCD+NLO EW (S. Kallweit, J. Lindert, M. Wiesemann) . . . .. ...
. 3.2 Dibosons: photon radiation via YFS vs. NLO EW (C. Giitschow, M. Schonherr)
3.3 Dibosons: NNLOPS vs. NLO multi-jet merging

3.4
35

MC/ph logical studi

th

Tribosons (M. Schonherr) . . . . . . . . . . . . e e
CMS/ATLAS MC comparison for VBS processes . . . .. ....... ) ..........

Chap 4: EFT survey — more details to follow

¥ alGC/EFT summaries (comparing standalone exp. measurements):

> https://twiki.cern.ch/twiki/bin/view/CMS%20Public/Physics%20Results%20SMPaTGC



EFT survey: Dibosons (YR)

X/

% Systematic review of multiboson processes:
% — which (Warsaw basis) operators do they constrain?

% — how sensitive are they (relatively speaking, w/r to other processes)

Class A: Diboson production
Al: WW(— (T4 vp) A2: WZ(— (¢ () A3: ZZ(— 0He147)
Ad: Wr(— tv) A5: Z~y(— lly)y A6: Z~(— vvy)y
Class B: vector-boson fusion (VBF)
Bl: Zjj(— ¢t¢ B2: Wjj(— v
Class C: vector-boson scattering (VBS)
Cl: WEW= jj(— £0*vi)jj C2: WZ jj C3: WZ jj (QCD)
C4: ZZ 55 C5: ZZ jj (QCD) C6: Zv jj
CT7: WEWF jj C8: W*WT j5 (QCD)




EFT survey: Dibosons (YR)

] Dig;;on Pr_';)duction

.:’ “G ener aln BSM re gl ons ii:;l Object Selection requirements
i ) . WW leptons pr >25 GeV, |n| < 2.5
with high sensitivity neutrinos (X 7v) > 30 GeV
jets 0 or 1 jet with pp >30 GeV
. and within |n| < 5.0
(based on experlmental final BSM region ~ BSMI: 0 jet, mg >600 GeV
BSM2: 1 jet, mgy >600 GeV
BSM3: 0 jet, prg,.,, > 400 GeV
measurements) BSM4: 1 jet, pr,., >400 GeV
. . WZzZ leptons DTlead >25 GeV, pr >15 GeV, |n| < 2.5
> Projections / neutrinos (7)) > 30 Gev
jets no b-jets with pr >30 GeV
and within |n| < 5.0
general cuts — e 530 GV (oo B, ),
A(mz, my) <15 GeV
final BSM region  BSM1: mywz: >600 GeV (see Eq.
BSM2: mas; > 1250 GeV
ZZ leptons pr >25 /15 /10 GeV (leading leptons), || <
2.5
bosons A(mz, my) <25 GeV
final BSM region BSM1: mzz > 1.0 TeV




EFT survey: Dibosons (YR)

Coefficient A: Diboson production B: VBF C: Vectorboson scattering
Class 1 Al: A2: A3: Ad: AS: AG: B1l: B2: C1: C2: 3 C4: P ES: Cé: | CF: C8:
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£ I[I = aves  Specific % sensitivity w/r to the SM (still working on better presentation)
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Thank you!
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EFT mainly features in LHC EW MB
discussions

> Common agreement on usage of SMEFT
(though not - yet - documented)

> Work on survey of diboson EFT sensitivity

EWPO at the LHC unexplored

> Concentration on ingredients to precision
measurements

> Question during EW meeting on planned
used of pseudodata in LHC EFT group

Person power interested to
contribution could be crucial



