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What’s there outside the SM?

SM
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What’s there outside the SM?

SM

(N)MSSM

2HDM
Little Higgs

Georgi-Machaceck

L-R Symmetries
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What’s there outside the SM?

Several models

Different representation for Higgs multiplets

Triplet models (LH, GM, L-R) contain a W±Z 0 → H± vertex at tree
level
Doubly charged Higgs included in these models

for a review of feynman rules, see Godfrey, Moats: arXiv:1003.3033

Charged Higgs production via VBF allowed and visible @LHC
Asakawa, Kanemura, Kanazaki: arXiv:hep-ph/0612271
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VBF signature

2 hard tagging jets

Large rapidity separation between jets

No (or small) hadronic activity between tagging jets

Higgs decay in the central rapidity region

Possibility to measure VVH couplings → distinguish among
different models
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QCD corrections to VBF
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QCD corrections to VBF
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QCD corrections to VBF

At NLO:
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The structure function approach to VBF @ NNLO

structure function approach is not exact at NNLO

(in principle) need to consider extra contributes

double gluon-exchange diagrams (real and virtual)

×

t/b loop diagrams

t, b t, b
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Results at colliders
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VVH couplings (arXiv:1003.3033)

V1V2H Feynman rule:

Vi

Vj

µ

ν

= 2(
√
2GF )

1/2MiMj Fij
(

−i gµν
)

Fij model dependent

All numbers computed with Fij = 1
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Total cross-sections @LHC -
√
s =7TeV

H+ σ (pb) at LHC
√s = 7 TeV

scale choice:
Q/4 ≤ µR,µF ≤ 4Q
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K-factors @LHC -
√
s =7TeV

H+ K-factors:
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NNLO PDF errors @LHC -
√
s =7TeV

H+ PDF errors:
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The SM Higgs @LHC -
√
s =7TeV

H0 σ (pb) at LHC
√s = 7 TeV

scale choice:
Q/4 ≤ µR,µF ≤ 4Q
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Web interface: http://vbf-nnlo.phys.ucl.ac.be
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Conclusions:

Triplet models allow sizable VBF production for charged Higgses

QCD corrections to VBF can be computed via a structure function
approach

VBF total cross-sections and K-factors available at NNLO (H±, H±±)

Excellent convergence of perturbative series

Theoretical uncertainties reduced at ±2%SC ± 5%PDF level at NNLO

Flexible web interface available

Easy extension to different Lorentz structures for the VVH vertex

TO DO: Differential calculation (at least at NLO)
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Total cross-sections @LHC -
√
s =7TeV

H- σ (pb) at LHC
√s = 7 TeV

scale choice:
Q/4 ≤ µR,µF ≤ 4Q
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K-factors @LHC -
√
s =7TeV

H- K-factors:
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Are pdf uncertainities correlated to the Higgs charge?

H++ PDF errors:
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Single quark line (SQL) diagrams

Gauge invariant class

Not “pure” VBF process (colour exchanged between protons)

Not IR-safe

Studied by R. V. Harlander, J. Vollinga and M. M. Weber, Phys. Rev.
D 77, 053010 (2008) [arXiv:0801.3355 [hep-ph]]

Impact on the VBF cross section (after VBF cuts) O(10−3)
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Kinematics in the x vs. Q2 plane

< Q2 >≃ (20GeV)2 < x >≃ 6 · 10−2
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