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� W production with large QT at the LHC

� NLO corrections

� Soft-gluon corrections

� NNLO-NNNLL cross section
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W production with large QT at the LHC

W hadroproduction useful in testing the SM and in estimates of
backgrounds to Higgs production and new physics (new gauge bosons)

QT distribution falls rapidly as QT increases
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NLO corrections

The NLO cross section can be written as
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The coefficient functions A, B, and C depend on the parton flavors
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Soft-gluon corrections
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We can formally resum these logarithms for W production at large QT to
all orders in αs N. Kidonakis and V. Del Duca, Phys. Lett. B 480, 87 (2000)

Applied to W production at the Tevatron
N. Kidonakis and A. Sabio Vera, JHEP 02, 027 (2004)
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NLO and NNLO-NNLL cross section

W production with large QT at the LHC

20 40 60 80 100 120 140 160 180 200
Q

T
 (GeV)

10
-5

10
-4

10
-3

10
-2

10
-1

dσ
/d

Q
T

2  (
nb

/G
eV

2 )

LO 
NLO
NNLO-NNNLL

pp --> W       S
1/2

=14 TeV       µ=Q
T

40 60 80 100 120 140 160 180 200
Q

T
 (GeV)

0.5

1

1.5

2

K
-f

ac
to

r

NLO /  LO
NNLO-NNNLL / NLO
NNLO-NNNLL / NLO same pdf

pp --> W       S
1/2

=14 TeV       µ=Q
T

NLO corrections are large; NNLO-NNLL corrections small for µ � QT
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W production with large QT at the LHC
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W production with large QT at the LHC
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At LO µF and µR dependence largely cancel each other

gluon-initiated process qg � Wq dominant
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W production with large QT at the LHC
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Summary

� W production at large-QT in pp interactions at the LHC

� Complete NLO corrections

� Soft-gluon threshold corrections

� NNLO threshold corrections have been calculated

� Important for greater theoretical accuracy

� Reduced scale dependence

N. Kidonakis, DIS 2006 9


