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Project Overview - Motivation
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• why vector boson fusion?

• one of the discovery modes for the SM Higgs boson (qq→ qqH) with second
largest cross section

• testing characteristics of the Higgs
• couplings to gauge bosons
• CP properties

• statistically significant thanks to forward jet tagging and suppressed QCD in the
central region

• (qq→ qqVV) - background to H→ VV decay mode via VBF
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Introducing Block Structure
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• small number of building blocks can be used to construct large number of diagrams

• QCD NLO corrections have no e�ect on EW blocks

• separating QCD and EW blocks

• blocks can be recycled across diagrams, subprocesses and perturbative orders
• more e�ective and faster code
• can be achieved by inserting polarization sums gµν = −

∑
i={+,−,0} ε(k)

µ
i ε
∗(k)νi + kµkν

k2
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Numerical Results for pp→ e+νeµ+νµjj

• presented in Denner, Hošeková, Kallweit - arXiv:1209.2389

• independent verification of Jäger, Oleari, Zeppenfeld - arXiv:0907.0580v2

PDF set σ[ fb] σJOZ[ fb] δ[%]

CTEQ6L1 (LO) 1.4746(7) 1.478 −0.23(5)
MSTW08 (LO) 1.4061(7) 1.409 −0.21(5)
CTEQ6M (NLO) 1.405(1) 1.404 +0.10(9)
MSTW08 (NLO) 1.372(1) 1.372 −0.00(9)

• introduced a dynamic scale µF = µR = ξ
√
pT,jet1 · pT,jet2 to improve behaviour of

energy-dependent distributions

• assessing sizes of neglected contributions from s channels (+0.1%) and interferences
(-0.05%) at LO
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Scale Dependence

NLO (MSTW2008)
LON (MSTW2008)
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(a) µF = µR = ξMW

NLO (MSTW2008)
LON (MSTW2008)
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(b) µF = µR = ξ
√
pT,jet1 · pT,jet2

• 1/2 < ξ < 2 - LO scale variation 10%, NLO is 2% for FS and 1% for DS
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Jet Transverse Momentum
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Training

Network participation

• LHCPhenonet Winter School, Ascona, Switzerland

• LHCPhenonet Annual Meeting, Lumley Castle, UK

• Collaboration with ITP Zurich, Switzerland (29.1.-3.3.2012, 13.5.-6.6.2012)

Presentations

• LHCPhenonet Annual Meeting, Lumley Castle, UK, 20 March 2012

• IFIC, Spain, 7 September 2012

• PSI, Switzerland, 11 September 2012

• PhD defense, ITP Switzerland, 13 September 2012

Complementary Training

• improvement of language skills (German - intermediate, Spanish - beginner)
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Secondment to Industrial Partner

Secondment to Maplesoft, Waterloo, Canada

• internship in mathematical software development

• for a term of 12 weeks

• original plan 24.9.-21.12.2012

• postponed due to problems obtaining work permit (organized by a 3rd party)

• delayed to winter/spring 2013
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