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MODEL : Factorization Universal nPDFs

INTRODUCTION : nPDFs

VersusISSUE  : 

Neutrino DIS Charge Lepton DIS

Different nPDFs?

STILL NO CONSENSUS!



  

nCTEQ Study

Dimuon + Chours+ NuTeV

Kovarik et al PRL106(2011)122301

vs

● USE NuTeV’s point-by-point 
correlated systematic 
uncertainties. 

● Different weights w for the 
neutrino DIS data.

●      - Hypothesis test : NO 
COMPROMISE FIT 

● Ignoring NuTeV correlation 
seems to lower the tension, 
but NOT ENOUGH!



  

                 EPPS                                               DSSZ 

Hessian Reweighting 

Paukunen & Salgado PRL110(2013)212301

BEFORE

AFTER

Normalization :

● Global nPDF fit :  charge lepton 
DIS, DY, pion production, and F2,3 
NuTeV, Chorus, CDHSW.

● MSTW2008 proton PDF as base --
→NuTeV is already included.

● Correlation is IGNORED

● NO NOTICEABLE TENSION

de Florian et al Phys.Rev.D85,074028(2012)



  

OUR ANALYSIS

 BASE : nCTEQ15WZdeut

● Data : DIS+ DY+ pion +  WZ  LHC

● Number of data : 859 pts

● Iso-scalar corrections are undone.

● Deuteron correction :

 
              
                      taken from (Accardi et al  
Phys. Rev. D 93 11 (2016) 114017 )

vs

                   DimuNeu

● Data : Dimu CCFR & NuTeV + 
NuTeV + CDHSW+ Chorus

● Number of data : 4063 pts

● Proper treatment of normalization 
uncertainty

● CORRELATIONs from NuTeV and 
Chorus are taken into account!



  

DimuNeu Fit

 
●              :

Dimuon    : 1.27
NuTeV      : [1.50 , 1.23]
Chorus     : [1.27 , 1.09]
CDHSW   : [0.60 , 0.72]
ALL   : 1.17

● Higher x --> better agreement. 

● TENSION between neutrino data sets at 
low x!
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Statistical Tests 

Compatibility criteria :

The BaseChorus fit seems to describe both the data quite well. But ….

Poor agreement at low x!

● Low x neutrino data disagree 
with each other and with the 
BASE. 

● Incomplete theory?

● What if we cut low x data?

NuTeV : minimal tension at 



  

Neutrino Data with                Cut

The tensions are now gone!



  

The Combined Fit : BaseDimuNeu  vs BaseDimuNeux>0.1

NMC-95 (A=40)NMC-95 (A=12)

A=56

NuTeV



  

Impact on nPDFs  

● Including low x 
neutrino data pulls the 
strange PDF up.

● Smaller uncertainties 
as we add more 
neutrino data.

Iron PDF

PDF ratio to central 
values

PRELIMINARY

PRELIMINARY



  

RF2 Predictions 

Iron Iron 

Lead Lead 

PRELIMINARY



  

● Tension at low x (               ) among neutrino data sets.

● Tension at low x (              ) between individual neutrino 
data sets and the Base.

● Low x cut                          agreement with the Base.

● Still need to understand why tensions occurs at low x.  

 Summary

Thank you



  

Data – Theory Comparison

Shifted Theory (*)

Weighted average over E 
and y

Milder shadowng if low x neutrino data is included.
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