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Charged Current DIS Charm Jet Production at the EIC
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Heavy Quark Mass: Multi-Scale Problems are Challenging
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Two-Loop Drell-Yan Cross Section: Two Scales
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Strange PDF: relatively large uncertainties 4
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Additionally, consider charged current vN DIS: nuclear target corrections (Fe, Pb)



Charm Jet Production: Pythia with parameterized detector simulation 5

Charm Jet Angular Distribution

CC-DIS, 10GeVx275GeV, Q? > 100GeV?

Polar Angle
90°

| 30°

]

180° N
0 10 20 30 40 50 60 70

Generator-Level Charm Jet Momentum [GeV]

Jet Tagging Efficiency

10_3 L 1 L L | L L 1 L | L 1 L Il i ] ] 1 1 | 1 1 1 1 : 1 1 L L
0 10 20 30 40 50

F. Olness

High-impact parameter track-counting approach is essential
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Strange PDK: Relatively Large Uncertainty
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Can the EIC Resolve the range of strange PDFs 7

Yes, ability of the EIC study heavy quarks and address strange PDF is excellent
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EIC an ideal QCD Laboratory
“EIC would unlock scientific mysteries” NAP Report
Ideally suited to “ ... glean the fundamental insights into QCD”
“QCD is our most perfect physical theory” Frank Wilczek
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Tracking resolution
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Electromagnetic Calorimeter matrix for charged-current DIS events. The missing energy
(E > 0.2 GeV) is reconstructed using DELPHES particle-flow objects.
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CC-DIS, 10x275GeV, Q? > 100GeV?
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Figure 6. Signed impact parameter significance, sIP3p.

probability distribution for light and charm jets.

Figure 7. A pair of event displays of a single CC DIS event
simulated with PYTHIA8 and reconstructed with DELPHES.
A reconstructed jet is represented as a yellow cone; blue
bars are hadronic calorimeter energy deposits, and red bars
are electromagnetic calorimeter energy deposits. Tracks are
indicated by blue lines; the vellow-highlighted tracks originate
from a displaced decay vertex. The zoomed-in view (bottom)
shows these tracks and vertices.
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xFitter/xFitterT

www.xFitter.org /,YJHHE/‘

Sample data files:
LHC: ATLAS, CMS, LHCb
Tevatron: CDF, DO
HERA: H1, ZEUS, Combined

Fixed Target: ...

Experimental Data
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Charged Current Charm Production Constrains Strange PDF |3

e Probing the strange content of the proton with charm production in .
[’ [/ charged current at LHeC X F / ﬁ i
XFITTER Developers’ team: Hamed Abdolmaleki!, Valerio Bertone?, Daniel Britzger®, XFltter:
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arXiv:1907.01014 [hep-ph]
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See also: R.A. Khalek, S. Bailey, J.Gao, L. Harland-Lang, J. Rojo, ... how can we nail this!

arXiv:1906.10127 [hep-ph] W/ additional channels would also elucidate LHC issues
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