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Methods

Leading-order calculations in perturbative QCD suffer from Feynman diagramatic approach problematic due to large number of diagrams (O(1000))

large scale uncertainties, for reliable predictions at least Alternative: Use unitarity method recently developed [Badger, Bern, Ells, Dixon, Giele, Kosower, Kunszt,
neXt-tO—leading Order (N LO) results required Melnikov, Ossola, Papadopoulos, Pittau, Zanderighi]
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scalar one-loop
integrals

Important Observation: " All scalar one-loop integrals known
" Coefficents can be reconstructed using tree-level amplitudes

Four jet production in hadronic collisions important:
" Important test ground for perturbative QCD
= Important input for [|, and PDF measurements

" Background for many signal reactions
= Important for New Physics searches with high p, jets

rational coefficients

Some Detalls

" Rational coefficients are calculated studying Efficient evaluation of Born amplitudes using recursions: Achieved milestones:
multiple cuts, e.g.: colour ordered vertices [Serends, Giele 89]
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" Automatic evaluation of Born
amplitudes

" One-loop (colour ordered)
amplitudes in pure gauge

pr Po theory [1]
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— Atree(_£1’p27p3’£2) X Atree(_@’p‘“@) [E2x;reg]3|on to massless quarks
X Atree(—43,p5,p6, £a) X Apree(—La,p7, ... p1, 41) " First phenomenological
Jul1,2, application to LHC physics [6]
= One-loop amplitudes are (_:omputed — External wave functions, Polarization vectors Parton multiplicity only restricted
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Recent Results

Four jet production at LHC in NLO QCD ..
| , . , Important findings: Outlook:
" Full agreement with existing results for 7TeV " Everything available for the
= . . .
o " Detailed study of differential distributions at evaluation of five jet production
B at NLO accuracy
£ 3TeV .
5 o _ _ " Extend approach to include
5 5 5 5 B T " Origin of large negative corrections well also massive quarks and weak
Nt Shepa _'_% e 5 o un_derstooc_l 9 recipe to model N_LO r_esults gauge bosons
10—3 ?-pp—ﬂljet at 8 TeV - 3 102 = pp—djetat 8 TeV E using pl’edICtlonS In Born apprOXImathn = Detailed StUdy of Ieading
) SRR SRR SR jg:""' " Important contributions due to gg channel colour approximation vs full
o p——— e — ] S " Rapidity ratios perturbatively very stable - colour |
oo g o o S ' o r | e : - = Additional phenomenological
R TS ——— Rl S B - R R R useful observable to validate experimental S
Leading jet pr [GeV]  Leading jet rapidity analysis appllcatl_ons
. 5 . . _ _ " Further improvements of
_arge (~50%) negative corrections " Developed tools are made publicly available, aumerical perf
i, _ _ _ performance
mproved scale dependence can be used in experimental analysis and for
= Dynamical scale []=H, leads to almost const. K-factor further theoretical studies
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Contact Detalls and further Information

PhD Student: Benedikt Biedermann (HU), Benedikt.Biedermann@physik.hu-berlin.de WWW: http://mww.physik.hu-berlin/pep/tools/njet
PhD Advisors: Prof. Peter Uwer (HU) / Prof. Jan Plefka (HU) https://bitbucket.org/njet/njet .
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