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QEDevol module

e (QEDevol module in xFitter performs the evolution of PDFs
(g, G, g, ) up to NNLO QCD + LO QED in FFNS and VFNS.

o |t uses the n x n evolution toolbox of new version of QCDNUM
program (qcdnum-17-01/11).

e QEDevol was cross-checked with partonevolution program of
S. Weinzier| and APFEL

2/11



QED-modified evolution

QED-modified DGLAP evolution equations for Parton Distribution Functions of quarks
qgi(x, u%), anti-quarks g;(x, %), qluon g(x, %) and photon ~(x, uZ) can be written as:
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Splitting kernel expansion including QCD and QED corrections:
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QED-modified evolution

For QED-modified DGLAP evolution the following PDF basis is used in QEDevol:

A=A=u+b+c+c+t+i—d—d—s—5—b—b,
h=Y=u+b+c+c+t+t+d+d+s+5+b+b,
=g,

fa =1,
f=Ay=u—t+c—c¢+t—Ff—d+d—s+5—b+b,
fo=V=u—t+c—c+t—ft+d—d+s—5+b—b,
fr=Ngs=d+d—s—5 f1=Ve=d—d—s+s5,
foe=QAu=u+0—c—¢ fio=Vw=u—0—c+0¢,
fo=Ap=s+5—b—b, fs=Vp=s—5—b+b,
fo=Aat4=c+c—t—t, fs=Va=c—C—t+Lt
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QED-modified evolution

Evolution equations in this basis:
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The expressions for splitting kernels P; at NLO QCD and LO QED are given by
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Comparison of QEDevol and APFEL QED
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Comparison of QEDevol and APFEL QED
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Comparison of QEDevol and APFEL QED

E,l.OJ.

< Q?=1.9GeV? Q?=1.9GeV?
X — QEDevol — QEDevol
22 — APFELQED — APFELQED

xg(x,QAXY(x,Q?)
°
&
———

-

1
<

0.995]
| S| Fam| Ll L Ll Fam| Ll L
10" 107 10° 10! W1 10" 107 10° 10! W1
51.01
Q7= 100 GeV? &1 Q?=100GeV?
— QEDevol o I — QEDevol
— APFELQED & | —APFELQED
E s [
<1.005|~
oL
Ean
3
2 L

0.995

| 1 1 0.99 | 1 1
10* 10° 10? 10" « 1 10* 10° 102 10" « 1

8/11



Comparison of QEDevol and APFEL QED
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Comparison of QEDevol and APFEL QED
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QEDevol in xFitter

e To use QEDevol module change TheoryType flag in steering.txt:
TheoryType = ’DGLAP_QEDEVOL’

e The QCDNUM version qcdnum-17-01/11 is required:
http://www.nikhef .nl/~h24/qcdnum/QcdnumDownload.html

e Fit with option TheoryType = ’DGLAP_QEDEVOL’ is about factor of 1.2
slower than with TheoryType = ’DGLAP_APFEL_QED’ and a factor of 2
slower than with TheoryType = ’DGLAP’

Plans:

e To perform fit using APPLGRID interface to SANC for Pl Drell-Yan subpro-
cesses

e To include NLO QED corrections
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