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THE NAME OF THE GAME

CONSTRUCT A SET OF PDFS WITH:

• QCD CORRECTIONS INCLUDED TO NLO OR NNLO (O(α2
a
) OR O(α3

s
))

• QED CORRECTIONS INCLUDED TO LO (O(α))

• PHOTON PDF OBTAINED FROM FIT TO DIS AND DRELLYAN (LOWMASS,

HIGHMASS, ONSHELL GAUGEBOSON)

• ALL OTHER PDFS CONSTRAINED BY SAME DATA AS NNPDF2.3 GLOBAL FIT



THE WAY IT IS DONE (BY US)

NNPDF2.3 QED DISONLY FIT

Nrep = 500

CONSTRUCTION OF NNPDF2.3 QEDPRIOR AT Q2
0:

(A) QUARK AND GLUON PDFS FROM NNPDF2.3 GLOBAL

(B) PHOTON PDFS FROM NNPDF2.3 DISONLY

EVOLVE NNPDF2.3 QEDPRIOR UPWARDS FOR ALL Q2

USE COMBINED QCD+QED DGLAP EQUATIONS

COMPUTE HORACE+DYNNLO PREDICTIONS FOR
LHC W,Z PRODUCTION WITH NNPDF2.3 QEDPRIOR

REWEIGHT THE Nrep = 500
REPLICAS WITH LHC W,Z DATA

CONSTRUCT THE FINAL NNPDF2.3 QED SET
BY UNWEIGHTED THE REWEIGHED
PDFS OF THE PREVIOUS STEP



QED CORRECTIONS TO PERTURBATIVE EVOLUTION

• GLAP ANOMALOUS DIMENSIONS COMPUTED TO O(α2
a) OR O(α3

s) AND O(α)

• PHOTON PDF PARAMETRIZED WITH STANDARD NNPDF NEURAL NETWORK
PARAMETRIZATION (2431 NN, 37 FREE PARAMETERS)

• EVOLUTION IMPLEMENTED IN FastKernel NNPDF EVOLUTION CODE
(SOLUTION OF QCD & QED TERMS COMBINED MULTIPLICATIVELY)

• BENCHMARKED AGAINST partonevolution (Roth,Weinzierl, 2002-2004)
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INCLUSION OF THE DRELLYAN DATA
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THE LHC DATA...

NNPDF2.3QED DATASET

Dataset Observable Ndat [ηmin, ηmax]
[

Mmin
ll

,Mmax
ll

]

LHCb γ∗/Z Low Mass dσ(Z)/dMll 9 [2,4.5] [5,120] GeV
ATLAS W,Z dσ(W±, Z)/dη 30 [-2.5,2.5] [60,120] GeV

ATLAS γ∗/Z High Mass dσ(Z)/dMll 13 [-2.5,2.5] [116,1500] GeV

...AND THEIR IMPACT

CORRELATION BETWEEN DATA AND γ PDF
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THE LHC DATA...

NNPDF2.3QED DATASET

Dataset Observable Ndat [ηmin, ηmax]
[

Mmin
ll

,Mmax
ll

]

LHCb γ∗/Z Low Mass dσ(Z)/dMll 9 [2,4.5] [60,120] GeV
ATLAS W,Z dσ(W±, Z)/dη 30 [-2.5,2.5] [60,120] GeV

ATLAS γ∗/Z High Mass dσ(Z)/dMll 13 [-2.5,2.5] [116,1500] GeV

...AND THEIR IMPACT

TH VS. DATA BEFORE AND AFTER INCLUSION
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• THEORY OBTAINED COMBINING HORACE & DYNNLO (S.Carrazza et al., in preparation)

• FINAL REPLICA SED PRODUCED USING NNPDF REWEIGHTING/UNWEIGHTING



THE PHOTON PDF

NLO RESULTS
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IMPACT ON Z PRODUCTION
LHC 8 TEV
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/Z production @ LHC 8 TeV*gamma

LHC 14 TEV
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SHOWN AS ABSOLUTE (LEFT) AND RATIO TO qq̄ (RIGHT)



IMPACT ON WW PRODUCTION
LHC 8 TEV

       x  
-510 -410 -310 -210 -110

C
or

re
la

tio
n 

co
ef

fic
ie

nt

-1

-0.5

0

0.5

1

Correlation between photon PDF and cross sections

 > WW @ LHC 8 TeVγγ

Correlation between photon PDF and cross sections
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 > WW @ LHC 14 TeVγγ

Correlation between photon PDF and cross sections
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DELIVERY

• NNPDF2.3QED NLO AND NNLO SETS AVAILABLE FOR THREE VALUES OF

αs(Mz) = 0.117, αs(Mz) = 0.118 αs(Mz) = 0.119

• SENT TO LHAPDF

• AVAILABLE FROM NNPDF SITE http://nnpdf.hepforge.org/

(WITH TUTORIAL FOR INSTALLING IN LHAPDF FORMAT)


