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2Charged Current DIS Charm Jet Production at the EIC
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Heavy Quark Mass:   Multi-Scale Problems are Challenging

Two-Loop Total Cross Section e+e-: One Scale

Two-Loop Drell-Yan Cross Section: Two Scales

Ref:
CTEQ

Handbook
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A.M. Cooper-Sarkar, K. Wichmann: 
 Phys.Rev. D98 (2018) no.1, 014027

Strange PDF:    relatively large uncertainties 4

ATLAS  

CMS Rs=
s+s
u+d

Additionally, consider charged current ºN   DIS: nuclear target corrections (Fe, Pb)
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Jet Tagging Efficiency 

High-impact parameter track-counting approach is essential

charm

light jets

charm

all jets

Charm Jet Production: Pythia with parameterized detector simulation

Charm Jet PT Distribution

Charm Jet Angular Distribution
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Strange PDF:   Relatively Large Uncertainty 6
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7Can the EIC Resolve the range of strange PDFs

Reconstructed Jet PT Reconstructed XBJ

Rs ~ 0.86
Rs ~ 0.56
Rs ~ 0.33

Rs ~ 0.86
Rs ~ 0.56
Rs ~ 0.33

100 fb-1100 fb-1

Yes, ability of the EIC study heavy quarks and address strange PDF is excellent

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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Extras
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xFitter
Sample data files:

LHC: ATLAS, CMS, LHCb
Tevatron: CDF, D0
HERA: H1, ZEUS, Combined
Fixed Target: …
User Supplied: ...

www.xFitter.org

xFitter 2.0.1
Old Fashioned

Data: HERA, Tevatron, LHC, 
fixed target experiments

Processes: 
Inclusive  DIS, Jets, Drell-Yan, 
Diffraction, Top production 
W and Z production

HQ Schemes: MSTW, NNPDF, ABM, ACOT
Jets, W, Z: FastNLO, ApplGrid
Top: Hathor
Evolution: QCDNUM, APFEL, k

T
 

Other: NNPDF reweighting
TMDs, Dipole Model, ...

Parton Distribution 
Functions:

PDF, Updf, TMD
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Theoretical 
Cross Sections

Comparisons 
to other PDFs 

(LHAPDF)

Experimental Data

Theory Calculations
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r

Features & Recent Updates:
Photon PDF & QED 
Pole & MS-bar masses
Profiling and Re-Weighting

Heavy Quark Variable Treshold
Improvements in Â2 and correlations 
TMD   PDFs (uPDFs)
 … and many other

extensio
ns in

clude 

nuclear P
DFs
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xFitter Developers' Team;
arXiv:1907.01014 [hep-ph]

Charged Current Charm Production Constrains  Strange PDF 13

significant 
improvement

EIC SI-DIS
arXiv:1902.10663v2

… how can we nail this!
would also elucidate LHC issues

Potential EIC improvement
Semi-Inclusive DIS

LHeC: 

xFitter: 
Docker & Singularity 

images available 
details in extra slides

See also: R.A. Khalek, S. Bailey, J.Gao, L. Harland-Lang, J. Rojo, 
arXiv:1906.10127 [hep-ph]   w/ additional channels
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