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PDF correlations 
l  Consider a cross section X(a), a 

function of the Hessian eigenvectors  
l  ith component of gradient of X is 

l  Now take 2 cross sections X and Y  
◆  or one or both can be pdf’s 

l  Consider the projection of gradients of 
X and Y onto a circle of radius 1 in the 
plane of the gradients in the parton 
parameter space 

l  The circle maps onto an ellipse in the 
XY plane  

l  The angle φ between the gradients of 
X and Y is given by 

l  The ellipse itself is given by 

• If two cross sections are very 
correlated, then cosφ~1 
• …uncorrelated, then cosφ~0 
• …anti-correlated, then cosφ~-1 
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…from PDF4LHC report (CTEQ6.6) 
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Used for LHC Higgs searches 
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Correlations for Higgs Working Group 

…calculated 
with CTEQ6.6 
and using 
MCFM 
 
the use of  
correlations  
allows for PDF 
uncertainties  
to be reduced 
 
processes  
treated as  
strongly  
correlated in 
blue 
 
 

5 



!
!

Higgs correlations (using CTEQ6.6) 
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Higgs correlations 

7 



!
!

Some results 
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Extension 

l  The correlations should be similar for all NLO PDFs, but 
we would like to include correlation information from the 
different PDFs in the next Higgs CERN Yellow Report, 
as well as in future updates for the PDF4LHC working 
group documents 

l  Information (MCFM input files) available for all PDF 
groups 

l  I’ve done the same thing for the Tevatron; it would also 
be interesting to look at the correlations between the 
cross sections at the two accelerators 
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MCFM input files 
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Other benchmarking exercises 
l  We have benchmarked evolution codes against each other 
l  It would also be useful to benchmark fit results/predictions for 

datasets in common use in current global fits 
l  If we (CTEQ) try to use other group’s PDFs, and what we think is 

their procedure (heavy quark scheme, etc), we often get χ2 much 
worse than quoted, so there are details missing 

l  For datasets like HERA 1 combined 
◆  what χ2 each group gets 
◆  what normalization 
◆  systematic error shifts, χ2 contribution from systematic error 

shifts 
l  Will an experimentalist using a generic code get the same result? 
l  Study: what experiments (primarily) determine which PDF 

parameters 
l  See Pavel’s slides for more details 
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LHC data 
l  Comparisons to 2010 LHC data (I) 

◆  W/Z cross sections 
◆  tT cross sections 

l  Comparisons to 2010 data (II) 
◆  W/Z rapidity, asymmetry distributions 
◆  inclusive jet, dijet cross sections  

▲ ATLAS will make available all correlated 
systematic error information for jet cross sections 

▲ now CMS will as well 
◆  χ2 and systematic error shifts before and after 

inclusion in global fit 
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NNLO 

l Previous published benchmarking 
exercise was at NLO 

l Now all groups have NNLO as well, so 
the study should be extended to that level 

l No NNLO predictions in MCFM, so have 
to choose other codes for W/Z, Higgs, but 
otherwise try to standardize the input 
◆  no NNLO code for tT  


