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Experimental input: 

                LHC  (W/Z, jets, W/Z+jet, W+c, W+b)

                Tevatron (jets, W/Z+jet)
                     
                HERA: (inclusive NC and CC,  F

2

c, F
2

b) 

Theoretical input:

               NNLO QCD corrections 

               Heavy-quark electro-production 
    
Standard candles and α

S



  

LHC                                                      W/Z

Thorne plenary 

Bifani for LHCb

The asymmetry is sensitive to the cuts on P
T
 → good understanding of P

T
 distributions 

Ball for NNPDF

LHC data for the charge-lepton asymmetry put additional constraint on PDFs 



  

LHC                                                      W/Z

Spreitzer for ATLAS

Bifani for LHCb

The spread in the calculations. RESBOS works better than FEWZ  → 
 resummation is required 



  

LHC                                            W/Z + jets

Devetak for ATLAS



  

Tevatron                                       W/Z + jets
Camarada for CDF and D0



  

LHC                                                  W + c

Cutajar for CMS

The prediction go somewhat lower than the data



  

LHC                                                  Z + b

Cutajar for CMS

Bigger statistics is necessary to resolve the scheme dependence



  

Spreitzer for ATLAS

LHC                                                        jets

Lenzi for CMS

The PDFs tuned to the Tevatron data somewhat undershoot the LHC data  → retuning is necessary 



  

HERA                                              F
2
(incl.)

Radescu for HERAPDF WG



  

 PDFs from collider data only                         
Thorne for MSTW



  

Radescu for HERAPDF WG

Del Debbio for NNPDF

Theory                                               NNLO

Huston for CTEQ

 NNLO gluons are positive at small x
 NNPDF are more stable wrt NNLO correction than others



  

Theory                          heavy quarks in DIS

Jimenes-Delgado

VFNS modeling must preserve Msbar 
factorization →  PDF universality

Thorne for MSTW

The VFNS scheme is necessary in places



  

HERA                                                       F
2

cc

Wing for H1 and ZEUS

Further improvement with the running-mass definition for Wilson coefficients;
the same for the charged current ABM



  

Theory                      NNLO massive OMEs

Improvement  in F
2

cc  at large scales

More accurate heavy-quark PDFs

Blümlein



  

Theory                                                 VFNS

Thorne for MSTW Nadolsky for CTEQ



  

Standard candles                                    W/Z

Huston for CTEQ
The NNLO rates updated



  

 The Tevatron jet data pull the Higgs up by 1-2σ, depending on the data set; the effect       
   must reduce with the NNLO correction to the jet production taken into account
 For the ATLAS and CMS data effect must be even smaller (cf. Page LHC/jets) 

                                          α
S
(M

Z
)(NNLO)                       σ(M

H
=165 GeV) (pb)

                                                                               Tevatron                     LHC7
ABKM:                               0.1135(14)                     0.253(22)                  7.05(23)

  + D0(1jet):                        0.1149(12)                    0.297(12)                  7.30(15)
  + D0(2jet):                        0.1145(9)                      0.281(12)                  7.28(14)
  + CDF/k

T                                           
  0.1143(9)                      0.292(10)                  7.18(14)

  + CDF/cone                      0.1134(9)                      0.283(10)                  7.02(14)

Standard candles                                  Higgs

ABM



  

Standard candles                                    ttbar

Uwer

Thorne plenary 

m
t 
defined from the Tevatron c.s. Is 

quite low → bigger c.s. at the LHC



  

 
        

α
S                                                                                                 

Blümlein

α
S
goes down with accurate account of the hadronization effects

Becher



  

 
        

Radescu for HERAPDF WG

α
S                                                                                                 

Ball for NNPDF

Small difference between NLO and NNLO (the same for gluons, cf. Page Theory/NNLO) 

Defined by the jet data

Huston for CTEQ



  

Summary   

The LHC data already give some constraints on the PDFs: quark distributions at x~0.1  

         More in nearest future:large-x gluons must get lower 

Inclusive and semi-inclusive SFs from HERA Run II: better separation of the gluon and sea
distributions  

FFN scheme works pretty well in the DIS →  improved accuracy of the low-x PDFs 

More NNLO PDFs appeared →  better benchmarking of standard candles      
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