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CMS and ATLAS at the LHC
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The Higgs boson at the LHC

* 10 years since the discovery of the Higgs boson

 Many of the main production modes and decay channels firmly
established experimentally

 Ever more precise measurements of cross sections, properties
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Precision Higgs physics
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http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-19-015/index.html
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-=> To get a full view of the Higgs boson, need to combine individual
analyses that study specific Higgs boson characteristics
-> Also leads to the best precision
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http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-19-015/index.html
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Higgs boson production and decay rates
/
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Higgs boson production and decay rates

What does the Higgs
boson have to do with this
conference?
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Higgs and QCD?
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From Massimiliano Grazzini @ 10th anniversary of the Higgs boson discovery symposium
https://indico.cern.ch/event/1135177/contributions/4788684/attachments/2474237/4246146/Grazzini Higgs10.pdf
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https://indico.cern.ch/event/1135177/contributions/4788684/attachments/2474237/4246146/Grazzini_Higgs10.pdf

Higgs and QCD?

Higher order theory predictions vital for precise
experimental Higgs boson measurements


https://indico.cern.ch/event/1135177/contributions/4788684/attachments/2474237/4246146/Grazzini_Higgs10.pdf

Why theory predictions matter (l)
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Why theory predictions matter (i)

Inclusive measurement

New
physics

pr (H) [GeV]



Why theory predictions matter (i)

Inclusive measurement

do/dpt(H)

New
physics

< pr (H) [GeV]

Measured o compatible with SM




Why theory predictions matter (i)
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Why theory predictions matter (i)
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Why theory predictions matter (ll)

Consistent interpretation across
Processes:

JJ
ZEFT=ZsM+* %

e.g. from Higgs boson measurements:
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Why theory predictions matter (ll)

This only works if we know on differentially and
precisely!



Projection

 Expectations for HL-LHC from existing
measurements

e Assumptions:

o Efficiencies, resolutions, misidentification
rates unchanged from the ~current
values

e Theoretical uncertainties reduced by 1/2

« Experimental uncertainties scaled down
with sgrt(L) until a lower limit is reached

Where are we going?

s =14 TeV, 3000 b per experiment
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Summary

* 10 years after the discovery of the
Higgs boson we already have precise
experimental measurements of its
properties

 Much more to be done = increasing
granularity of measurements

* Ultimate precision requires strong
interaction with other SM
measurements
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