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Lessons from these reweighting studies

• Global analysis requires compromises – the PDF model 
that gives the best fit to one set of data does not give the 
best fit to others. This is not surprising because there are 
systematic differences between the experiments.

• The scale of acceptable changes of χ2 must be large. 
Adding a new data set and refitting may increase the 
χ2‘s of other data sets by amounts >> 1.



The question of tolerance

X : any variable that 
depends on PDF’s

X0 : the prediction in 
the standard set

χ2(X) : curve of 
constrained fits

For the specified tolerance  ( ∆χ2 = T2 )  there is a 
corresponding range of uncertainty,  ± ∆X.

What should we use for T?
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The inclusive jet cross section 
versus pT for 3 rapidity bins at the 
LHC. Predictions of all 40 
eigenvector basis sets are 
superimposed.
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Corrections to R-
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NLO correction
(NuTeV : LO)

neutron excess
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These corrections have been under close
scrutiny by many authors, in particular BPZ
(Barone et.al) and Davidson et.al.

Kulagin 
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Strangeness Structure of the Nucleon: 
Dimuon Production in        Scattering

ν, ν-

# of events:

(d is Cabibbo suppressed)

Modeling needed to com-
pare theory with data. 



CCFR-NuTeV Analysis of Strange Quarks
and the Weinberg Angle Measurement

• Ingredients to the CCFR-NuTeV dimuon analysis:
–Data on
–Fragmentation functions

heavy quark fragmentation: 
–Buras-Gaemer /CTEQ/GRV non-strange partons
–Strange distributions assumed given by

• ⇒   Gave parameters κ and α; but no actual plots of s(x,Q), …



Strangeness Asymmetry according to NuTeV

• For implication on NuTeV anomaly, the key is the 
Strangeness Asymmetry.  Define: 

and the corresponding momentum fractions:

In particular, it is [S-] that enters the P-W ratio correction term.

CCFR-NuTeV claimed [S-] ~ -0.0027  opposite to direction that 
would decrease the anomaly.



“CTEQ” Global Analysis

• Almost the same ingredients as CTEQ6 analysis
• Add CCFR-NuTeV dimuon data (and a few more)
• Allow a non-symmetric strangeness sector:

Parametrization of the Strangeness sector (at some Q=Q0)

Where x0 is to be determined by the condition [s-] = 0.



positive [S-] case

Preliminary Results  

Negative 
[S-] case:
flipped.



Central flaw of NuTeV
analysis: “CCFR ansatz”:
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is strongly reduced



Figure 2.
Correlation between χ2 values and [S−]

Red: dimuon cross section

Blue: other data 
sensitive to s−sbar (F3)
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