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Low-x discussion  Pt II

1. Jet data at medium to large x – more comparison of PDFs

2. Predictions for FL vs Q2 and measurements 

3. Some LHC prospects and calculations

4. Geometric scaling, dipoles and GLAP

5. Form of PDF parameterisation

6. How reliable are the DGLAP analyses for low-x even with BFKL 
improvement 
- assumption that this works for moment N, N > α(Q2) 4 ln2 - so certainly 

not near N=0

What should be done and by whom?
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HERAPDF0.1

more comparison
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Comparisons I: with H1 & ZEUS fits
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NB: H1PDF2k has αS variation included 
in model error, ZEUS-Jets does not.

Improved precision and resolution of a discrepancy



Low x 2008 - discussion 4

Comparisons II: with CTEQ & MRST 

Difference between HERAPDF0.1 and MRST01 xg at low x is due in part to parameterisation
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Compare to CTEQ and MRST analyses: newer

Note MSTW08 is as yet unpublished 
– this is a pre-release
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Predictions for FL

MSTW (R Thorne DIS08 & H)



Low x 2008 - discussion 7R Thorne DIS08 - FL



Low x 2008 - discussion 8R Thorne DIS08 - FL



Low x 2008 - discussion 9

From conclusions – R Thorne DIS08 FL
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HERA - LHC

LHCb – W Z @ low x (R McNulty DIS08 talk)
W Z using HERAPDF0.1 (Cooper-Sarkar & Perez)
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And we have just seen another dramatic improvement in our knowledge of 
the low-x gluon from the combined HERAPDF0.1
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HERAPDF0.1

NEW !!

HERAPDF0.1 
predictions:

ZEUS-JETS 
PDF fit

predictions:
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NEW!

HERAPDF0.1 
predictions:

1.89±0.098.54±0.4311.61±0.56CTEQ61

2.03±0.079.14±0.3612.47±0.47CTEQ65

2.01±0.0259.13±0.1512.13±0.13HERA-I

1.95±0.048.62±0.1611.61±0.23MRST01

1.97±0.068.74±0.3111.87±0.45ZEUS-2005

σz Bz→ll (nb)σW- BW→lν (nb)σW+ BW→lν (nb)PDF set

Compare to other PDF predictions 
for W/Z production at the LHC

The new predictions are very precise ~1.5% error in 
the central region

But wait.. this does NOT 
have model dependence

Remember we will actually 
measure lepton spectra not W.
Lepton +, lepton- spectra retain 
similar features to the W+, W-
(lepton pt cut > 25 GeV)
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model dependence 
as a function of y: 

Experimental uncert. 
(yellow)

Model uncert. (blue):

Q2
0, Q2

min , fs, fc, mb, 
mc

Variation of Q 2
0 most 

significant model 
uncertainty in the 
measurable range

These slides from AMCS
& EP @ HERA-LHC 
May 08
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Forward jets at CMS

A Knutsson (HERA-LHC May 08)
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