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Physics Potential of the HL-LHC
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More realistic estimates

Huge effort by the LHC
Collaborations + Theory to
estimate the physics potential
» Cumulated in CYRM-2019-007

Standard model

Higgs physics

BSM searches

Flavour physics

Heavy 1ons

» Existing analyses derived
expected sensitivities

Higher luminosity
Better systematic uncertainties

CERN Yellow Reports:
A xraphs

CERN Yellow Report,
Vol. 7 (2019)

Physics at the HL-LHC and
Perspectives for the HE-LHC
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Somewhat bleak outlook for clie
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Example: Four tops
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Precision: New Techniques

Example: Top quark mass
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Details by A. Paasch
on Saturday
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Uncertainty in m [GeV]
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Uncertainty in m [GeV]
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Achievement in precision
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Top Electroweak Interactions

BSM effects in top-EW section poorly constrained

» pp — tWZ powerful probe of BSM effects

» Recent “evidence” for tWZ production by CMS [CMSPLB 855 (2024) 138815]
» Can constrain SMEFT Operators (A. Belvedere’s talk on Saturday)
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Top Electroweak Interactions

BSM effects in top-EW section poorly constrained

» pp — tWZ powerful probe of BSM effects

» Recent “evidence” for tWZ production by CMS [CMS.PLB 855 (2024) 138815]
» Can constrain SMEFT Operators (A. Belvedere’s talk on Saturday)
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Differential
measurements
lift degeneracy

Higgs Physics

Blind directions in SMEFT fits: compensating effects
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BSM Searches
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BSM Searches
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Sensitivity improved by factor of 10!

Expected from Vs scaling: factor 2
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Conclusions
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better than VL

» New techniques, uncovered corners of phase space, theory
developments and bright ideas will shape the field

Further reading: arXiv:2402.07985
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