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Anti-Strange Quark Distribution [CC e, ¢ tag]
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Charm Quark Distribution [NC, tagged]
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Greatly improved precision at low and hi x
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Simulation of a, measurement at LHeC

a. High Precision el.weak
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NP may be accommodated by HERA/BCDMS
DGLAP fit. It can not by the fit to also LHeC.

(recall high E; excess at the Tevatron which
disappeared when xg became modified)
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u /c
---------- .\E
g g
-
P =

Factorisation is violated in production
of high p; particles (IS and FS i.a.s).

Important, perhaps crucial, to measure
pdf’s in the kinematic range of the LHC.
cf also ED limits vs pdf’s.

John Collins, Jian-Wei Qiu . ANL-HEP-PR-07-25, May 2007.
e-Print: arXiv:0705.2141 [hep-ph]



Summary:

The LHeC has the potential to completely unfold the partonic content of the proton, u,d, c,s,
t,b, for the first time and in an unprecedent kinematic range. This is based on inclusive NC, CC
cross sections, complemented by heavy quark identification.

Puzzles as u/d at large x or a strange-antistrange asymmetry can be expected to be solved.

Precision measurements are possible of xg (up to large x) and the beauty density which are of
particular relevance for the LHC.

The precision measurement of all quark distributions [largely independent of QCD and
parameterisations] may be crucial for the interpretation of new physics at the LHC.

There is a huge potential for electroweak physics in accurate data LHeC (couplings, F,¥%, ..)
which has only started to be evaluated. a, may be measured to permill.

Low x physics will be lead to a new area with the extension of the kinematic range beyond
unitarity in DIS and high precision measurements, as of F, and also F,.

Neutron distributions will become measurable in deuteron runs with p,n,d tagging. Diffraction
is predicted to constrain shadowing.

The impact of the LHeC on nuclear pdf’s is most striking (extension by 4 orders of magnitude!)
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Fig. 5. A possible layout in which an electron linac arrives tangentially

Fig. 4. Sketch of a possible layout to inject an electron beam into the to the LHC, after multiple passes around a “racetrack” that makes full
LHCring, using the SPL and the TI2 connection to the LHC tunnel. use of the linac accelerating structures.

Max Klein - Scenarios and Measurements CERN Courier 4/09 PN,MK  {¢
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Luminosity Estimates

Ring-Ring: L~P/E*
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LINAC-Ring:  L~P/E
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Hlgh energy recovery LINAC?



