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Total cross section in hadron collisions

•• Fold PDFs with partonic cross section
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•• Two factorization options for QCD/ EW: δEW ∼ 5%

•• Partial factorization (PF): GQCD
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QCD effective theory:
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Wilson coefficients
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Equivalent to expanding in
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≪ 1

Result valid up to MH ∼ 2 TeV because of factorization of σLO

Anastasiou-Boughezal-Petriello ’08 [0811.3458]:
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Contribution of light fermions EW corrections to the Wilson coefficient

Equivalent to expanding in
MH

MW

≪ 1
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At MH = 125 GeV  δ
(lf)
EW = 5.03% ∼ δEW = 5.14%

Light fermion contribution ⇒ good approximation for MH = 125 GeV
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Evaluation of G
QCD+EW,(1)

ij in the effective theory:
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CF hypothesis: C1w ∼ C1q Result: C1w =
7

6
6= C1q =

11

4

⇒ No CF for Wilson coefficients

However, at hadronic level

σEFF = σCF + PDFs⊗ σLO

[
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G
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⇒ Ok CF at hadronic level

Open question:

Can QCD corrections heavily modify the behaviour at the MW -cut?
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mh = 125.0000000000000
mt = 170.9000000000000
mw = 80.37075186285119
mz = 91.15345506737526
Wwidth= 2.093000000000000
Zwidth= 2.495200000000000
alpha = 7.2973529944426403E-003
Gf = 1.1663699999999999E-005
alphas( 91.15345506737526 ) = 0.1180000000000000

The one-loop part of the amplitude:
Re A1 = 0.669279078558985E+02 +/- 0.000E+00 err= 0.00%
Im A1 = 0.871314341651154E+00 +/- 0.000E+00 err= 0.00%

The two-loop part of the amplitude:
Re A2 = 0.168234764498589E+01 +/- 0.330E-02 err= 0.20%
Im A2 = 0.225705568483504E+00 +/- 0.308E-02 err= 1.37%

The 1-loop decay width:
G1 = 0.214363034782947E-03 +/- 0.000E+00 err= 0.00%

The 2-loop part of the decay width:
G2 = 0.107937577107577E-04 +/- 0.211E-07 err= 0.20%

Delta = 5.04% +/- 0.01%
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