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Motivation:
g\ 2 o
(_) ~0.004, — ~0.001
27T 2

... therefore electroweak effects could, in principle,
be as important as NNLO QCD effects

(with A.D. Martin, R.G. Roberts and R.S. Thorne)



wLeu-improvea parton rmodci

e DIS structure functions (e.g. F,7")

Fi(z, Q%) = /i—y{zcij(yaas) %(3@2)
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e hadronic cross sections (e.g. o(pp — W + ...))
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e DGLAP evolution
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e NLO/NNLO: coefficient functions C, & and splitting
functions P evaluated to next-to-leading order/next-
to-next-to-leading order in «ag in a particular
factorisation /renormalisation scheme



WELEU ceifects

QED corrections to DIS include

Y

— mass singularity when ~ || ¢

% (eﬁ) In (Q—Q) ~ (.01

2
Myg

for Q =100 GeV, m, = 10 MeV, (e2) = 5/18.

e such corrections included in standard QED radiative
correction packages:

HERACLES: Spiesberger et al., Comp. Phys. Comm. 69,
155 (1992)

HECTOR.: Arbuzov et al., hep-ph /9511434

Note: interference of leptonic and partonic radiative corrections
finite as my — 0



I55UC.  CXAACLIYy Willdl VvV COrrcCLiors 1advec DCECll dpplicd
in extraction of structure function measurements in DIS
experiments?

above QED collinear singularities are universal and can
be absorbed into pdfs, exactly as for QCD collinear
singularities, leaving finite (as m, — 0) O(a) QED
corrections in coefficient functions

- p W, Z ... —

relevant for existing electroweak correction calculations
for processes at Tevatron, LHC, eg. W, Z, WH, ...

— see talks by Wackeroth and Kramer at this meeting,
and U. Baur, S. Keller and D. Wackeroth, Phys. Rev.
D59, 013002 (1999) for a full discussion of the formalism
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at leading order in g and «, where
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and momentum is conserved:

/01 dx x {Zqi(g},/ﬂ) _|_g(w”u2) n 7(33,,&2)} :1
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QCD, QED subtraction, thus q(:c,,u%ch,u%qed) etc with DGLAP
equations for evolution with respect to each scale

e first quantitative estimate of effect on pdfs by
Spiesberger, Phys. Rev. D52, 4936 (1995)
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e new study by MRST in progress



Effect of including em corrections to valence quark evolution
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error on up distribution at 10U Gev~
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CUIITIITICIILO
e effect on quark distributions is entirely negligible at small
x where gluon contribution dominates DGLAP evolution

e at large z, effect only becomes noticeable (percent order)

at very large QQ?, where it is equivalent to a slight shift
In ag:
Aag(Mz) ~ +0.0003

cf. world average (global pdf fit) error of

ag“O(M2) = 0.1165 £ 0.002 (expt.) =+ 0.003 (theory)

(MRST, hep-ph/0308087)

e dynamic generation of photon parton distribution

v(z, Q%)



conciusions

the formalism exists for incorporating electroweak
corrections into pdf analyses, i.e. global fits and DGLAP
evolution

photon radiation off quarks gives rise to v(z, Q?)
Question: ~vy(x, Qg) = 77

quantitative effect on quark and gluon distributions is
largest at large = and 2, but smaller than current pdf
uncertainties

need to ensure consistency between what EW corrections
are/are not included in experimental measurements, e.g.
of F5(x,Q?), used in global fit analyses
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