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» Lack of evidence of new physics:
O Not looking at the correct searching region
O New phenomena located at larger energy scale or small production cross section

» Precision measurements of Standard Model are crucial:
€ Provide precise systematics for theoretical modellings
€ Explore unreached phase space
€ Improve theoretical modellings and MC generators (including PDF constraints)
€ Better control on SM background for new physics searches
B Deviations from SM expectations may be a hint to new physics
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Agreements between the measurements and the theoretical predictions in NNLO/NLO accuracy!
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»  Distribution of energy deposit (forward jet) in CASTOR :
O Access low x where DGLAP evolution is expected to break down
O None of the predictions manage to describe the measurement!
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Estimate alphas at MZ from differential cross section measurements
Determine alphas from a fit of theoretical predictions to data
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® General agreements between measurements and predictions
® FEWZ fails to describe the data at low Z transverse momentum due to absence of resummation or
parton shower
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® Precision W boson mass can be used to test SM consistency
® \W boson mass is determined from fits to transverse mass and to transverse momentum of charge lepton
® Modelling uncertainties dominate the overall uncertainty
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€ For dilepton events, sensitive to leptonic
effective weak mixing angle
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B Extracted weak mixing angle by fits to data (the best one from LHC):
sin® P = 0.23101 + 0.00036(stat) & 0.00018(syst) = 0.00016(theory) + 0.00030(pdf)

B Provide more information specially in the context of 3o tension between LEP and SLD 12
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Significant pythia tuning for LO pythia
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€ The effects of infrared emissions are reproduced by the inclusion of soft gluon resummation at NNLL
accuracy, however the prediction (RESBOS) cannot describe the data in most parts of the phase space
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» Substantial measurements have been done at the LHC for understanding QCD and EW
with high precision from Runl to Runll:

€ Provide precise systematics for different theoretical models, better constraints on their inputs
(e.qg. PDFs)

Quantify the improvements with high order of pQCD and EW calculations on matrix
elements

Improve the modeling of background for Higgs measurements and new physics searches
Extend to physical phase space unreached before with unprecedented energy and statistics
Give evidence for some rare processes such as triple boson production, VBS

Increase the sensitivity to anomalous gauge boson coupling

® oo o

B Remained discrepancies and large uncertainties motivate the ongoing work to improve
precisions and modellings

B More results will come out soon with higher energy and luminosity!
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