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Why do ‘best fit’ pdfs differ?

o different data sets in fit
— different sub-selection of data
— different treatment of exp. sys. errors

» different choice of
— factorisation/renormalisation scheme/scale
— Qg2
— parametric form Ax3(1-x)"[..] etc

S
— treatment of heavy flavours

— theoretical assumptions about x 0,1 behaviour
— theoretical assumptions about sea flavour symmetry

— evolution and cross section codes (removable
differences!)
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* MRST: Q%2 =1 GeV?

Xg = Ax3(1-x)P(1+Cx°>5+Dx)
- Ex¢(1-x)d

+ CTEQ6: Q2 = 1.69 GeV?

Xg = Ax3(1-x)Pe™(1+Cx)d
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contours correspond
to ‘ experimental’
pdf errors only; shift
of prediction using
CTEQ®6 pdfs shows
effect of ‘theoretical’
pdf errors

A
+3%

A

Dr. James Stirling, Durham (KITP Collider Program 1/20/04)




More thoughts on parton distributions: why do pdf sets differ?

Dr. James Stirling, Durham (KITP Collider Program 1/20/04)



More thoughts on parton distributions: why do pdf sets differ?

differences between

the MRST and
Alekhin u and d sea

guarks near the

starting scale
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differences between
the MRST, CTEQ
and Alekhin strange
guarks near the
starting scale

as small x data are systematically removed from
the global fit, the quality of the fit improves until
stability is reached at around x ~ 0.005

= improvement in 2 to remaining data / # of data points removed
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the ‘conservative’
pdfs (blue lines) do
not describe the very
low-x DIS data not
included in the fit

the change in the
NLO and NNLO
gluons when DIS
data with x < 0.005
are removed from
the global fit
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comparison of the

standard MRST and ”Ci’ndff;ta -
‘conservative’ NNLO
pdfs

no data <

in fit
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The stability of the small-x fit can be
recovered by adding to the fit empirical
contributions of the form

... with coefficients A, B found to be O(1)
(and different for the NLO, NNLO fits);
the starting gluon is still very negative at
small x however
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