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Parton Distribution Functions
For any short-distance process,
e.g., ep DIS,

the factorization theorem of QCD
                                                      (schematically)

σ(Q) =
∫

fi(x, Q) σ̂i(x, Q)dx

relates experimental σ(Q) and pertur-
batively calculated  �σi(x,Q).

Global analysis
● Use data from
many processes to
determine the
universal PDF's.

● Parametrize the
fi(x,Q0) at Q0=1.3
GeV, with 20 fitting
parameters
 {a1, a2, �, an}.
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What is new in the CTEQ6 analysis?
• New Data

� H1 and ZEUS : deep inelastic ep and ē p scattering
� DØ : pp̄ → jet  cross section, as a function of η and

ET.
• New methods of analysis

� For systematic errors � The published systematic
errors are included in the fitting procedure.

� For uncertainties � Methods are available to
evaluate the uncertainties of the PDF's and their
predictions.
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Data used in the CTEQ6 global analysis
Data for which detailed
systematic errors have been
published and used in the fit:
process data set χ2

e/Ne

DIS µp BCDMS p 378/339

DIS µd BCDMS d 280/251

DIS ep H1a 99/104

DIS ep H1b 129/126

DIS ep ZEUS 263/229

DIS µp NMC F2p 305/201

DIS µd NMC F2d/p 112/123

pp̄ → jet DØ jet 69/90

pp̄ → jet CDF jet 49/33

Other data used in the global
analysis but without systematics:

process data set χ2
e/Ne

DIS ν Fe CCFR 150/156

DY pp E605 95/119

DY pd/pp E866 6/15

pp̄ → W CDF W 10/11

Overall  χ2/N = 1954/1811
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