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The LHeC- a Large Hadron-Electron Collider
~50-100 GeV electrons on 7 TeV protons (Linac- Ring).

Designed such that e-p can operate synchronously with p-p in the HL-LHC
phase.

Currently uncertainties on the parton distribution functions (PDFs) limit
searches for new heavy particles, dominate the theory uncertainty on Higgs
production and limit the precision of M,,, U;, EW parameters

With higher luminosity and higher energy machines on the horizon we will
need higher precision PDFs
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Current level of knowledge of PDFs at 13TeV
(including Run-I LHC data) still have considerable
uncertainty at high scale BUT at future colliders
the low scale region will also have large
uncertainties
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... many thanks to Joey Huston
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lepton-proton facilities

Lepton—Proton Scattering Facilities HERA-LHeC-FCC-eh:
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LHC (and other future machines eg. FCC-pp) is/will be main discovery machine

LHeC not a competitor to these; complementary; synchronous with HL-LHC;
transforms them into high precision facilities



The LHeC/FCC-he option represents an increase in the kinematic reach of Deep

Inelastic Scattering and an increase in the luminosity.

A This represents a tremendous increase in the precision of Parton Distribution
Functions

A And the exploration of a kinematic region at low-x where we learn more about
QCD- e.g. is there gluon saturation?

A Precision PDFs are needed for BSM physics

A PDFs in an extended kinematic region will also be needed for any FCC



