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W/Z physics at ATLAS & CMS

e W/Z boson production well understood
- Clean experimental final state, measurement of EWK SM parameters and

QCD effects

- Very precise measurements, search for rare decay channels

Checking lepton flavour universality

W branching fractions
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Use pT and dO to distinguish the muonic

T decays from the prompt decay
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- Differential measurements of AFB and AO are
performed by fitting each mass bin independently
- Set limits on the presence of additional gauge
bosons
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W/Z physics at LHCb
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Multiboson physics

Observation of Vector Boson
Scattering Production of W+W-

Regularized by the Higgs
oPks =99 + 20 fb

e Multiboson production .
- Direct test of SM gauge boson self-interactions, deviations g 2 w-
+

would hint at new physics w
- Rare process, need to be carefully understood w
- Interpretation in terms of Effective Field Theory S
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e LHC is a top factory
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tt multi-differential cross section
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top physics

- Precision measurements to test the SM and improve the modelling
- Rare process and search for new physics
-T interpretation in term of new physics

Polarisation in single top
constrains on EFT operators
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Higgs production

e Higgs cross section measurements
- all the main Higgs boson production modes observed
- 2 complementary approaches to go beyond inclusive measurements: Simplified Template Cross Sections (pre-defined
template bins) or differential measurements in fiducial phase space

H->WW STXS measurement Combination of H—vyy and

H-yy differential measurement H—ZZ differential measurement

The current LHC dataset allowed the simultaneous
measurement of 14 STXS cross sections
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35.9-137 fb' (13 TeV)
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Double Higgs production

e Measurement the Higgs self coupling is a corner stone of the SM

- Within the SM A3z= A4

- M is out of reach of the LHC
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Direct searches for new physics

e Standard searches: SUSY, VLQ Search for vector-like leptons the 4321 model
e More exotic searches: extending the SM sector to SU(4)xSU(3)'xSU(2)LxU(1)’

- Long lived particles

Build on SM 4top
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Precision tests with flavour

S
e CKM measurements 1
- Impressive precisions of the measurements
- At the current level of precision, all measurements are consistent os
- New physics effects are small
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Tests of lepton flavour universality

e In the SM only the lepton masses are flavour non-universal
- Flavour universality could be a low energy ‘accident’
- Might have different behaviours at high energy
- Could be discovered by comparing classes of rare decays involving different lepton pairs
(e.g. p/eor p/T)
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also seen in angular analysis
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Tests of lepton flavour universality (2)

e In the SM only the lepton masses are flavour non-universal C
- Flavour universality could be a low energy ‘accident’
- Might have different behaviours at high energy b T
- Could be discovered by comparing classes of rare decays involving different lepton pairs

(e.g. p/eor p/T)
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