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Triboson production at the LHC

Standard Model Production Cross Section Measurements Status: March 2018
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EW operators in Warsaw basis

Operator Definition
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EW operators in Warsaw basis

Operator Definition pp - WWZ
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EW operators in Warsaw basis

Operator Definition pp - WHW~Z
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EW operators in Warsaw basis

Operator Definition pp - WHW~Z
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EW operators in Warsaw basis

Operator Definition pp — WHW-7
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Going NLO

NLO QCD corrections are large in trilboson processes [Degrande et al.; 2008.11743]
MadGraph interfaced with SMEFT@NLO [2008.117743]
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Operators and observables

EWPOs and agy \/s = m,

LEP WW /s = 183 — 209 GeV

LHC VV /s =13 TeV

LHC VWV /s =13 TeV
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L2, Ohaas B, A, Ae(SLD), Ry, Re, Apps, A, Av, A [LEP; 0509008]

apw (mz) [PDG; 20-21]
do
c(WW — ¢vtv, qqqq) (WW — Zvqq)
d cos(6)
[LEP; 1302.3415]
do WW
dmeﬂ( = evpv) [ATLAS; 1905.04242]
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[ATLAS; 2201.13045, 2305.16994, 2308.03041]
[CMS; 2006.11191, 2310.05164, 2105.12780]

[EC, Durieux, Mimasu, Vryonidou; to appeatr]


https://arxiv.org/abs/2310.05164

Operators and observables
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Fitmaker [Ellis et al.; 2012.02779]
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Interpretation

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

e Three EWPOs unconstrained directions: wg, wy, + ¢y
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91 WB = 3135 A2 Hd He — HI T g%Hg T 3 Hu HD 9 ) HWB
c® L o®
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g2 ww = g5 A:’; ( Hq ; aL é’CHWB . [Brivio and Trott; 1701.06424]

e 3/11 directions unconstrained in a EWPQOs only fit

e additional data is needed (multiboson)

2 possible origins of the improvement
1. constraints in EWPOs blind space + marginalisation
2. genuine effect of higher sensitivity in all directions
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Where do VV & VVV help?

Three EWPOs unconstrained parameters: wg, Wy, ¢
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What about the other directions?

NLO Marginalised 95% C.I.
— EWPO (8 param.) — EWPO+VV_gc — EWPO+VVigpLuc+VVV
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What about the other directions?

NLO Marginalised 95% C.I.
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Summary & conclusions

e QCD corrections have significant impact in LHC VW&VVV

 Multiboson production is complementary to EWPQOs: triboson
improves the bounds in EWPOs flat space

 Quadratic EFT contributions are sizeable for all the processes, from
-WPO leading to secondary minima, to LEP diboson, and the LHC
WEVWY
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