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New computation developments in QCD amplitudes

Stefan Weinzierl : New methods for computing helicity amplitudes
— hep-ph/0503015
— Twistor and MHV amplitudes
— Extension to massive quarks

Top threshold

Stewart Boogert : Experimental top threshold

Christoph Reisser : Top Instability and electroweak effects

Dolores Eiras : O(0t0t, ) NNNLO matching condition
Squark threshold production

Pedro Ruiz-Femenia : RG Analysis in NRQCD for Squark Pair production
Higgs Yukawa coupling

Cailin Farrel : NLL QCD Corrections to ¢ e™ — t;H at 500 GeV
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Top pair threshold

Stewart Boogert

11/17/05

Extraction of top mass, width and

— Dominated by experimental
uncertainties associated with
luminosity spectrum

Work ongoing to extract realistic
spectra from machine simulations
— Bhabha scattering

QCD effects
— LL, NLL, NNLL (almost) complete

Developing event generator for top
threshold production

— NNLL cross section

— NNLO differential distributions

— NLO re-scattering corrections
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Weak corrections to top pair threshold

Christoph Reisser (Phys. Rev. D 71, 074022)
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RG analysis in NRQCD for squark pair

prOd uction Pedro Ruiz-Femenia (hep-ph/0511102)
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Threshold effects in ttH production

Cailin Farrel (Phys. Rev. D71:014007)

IS ttH production
; — Top Yukawa coupling

— In region of low Higgs momentum
tops become collinear
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Increase in ttH cross section at 500 GeV

Cailin Farrel (Phys. Rev. D71:014007)

/5 =500 GeV, m; = 180 GeV

120 125 130 135
Increase in o, section by a factor of 4 vs Born cross section

— Decrease of statistical error of top Yukawa coupling by factor 2 for 120
GeV Higgs

— Sensitivity to top Yukawa coupling up to 135 GeV Higgs mass
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NRQCD and threshold physics

Relevant scales

m (hard) > p~my(soft) > E ~ my? (ultrasoft)

Lagrangian (LL) L = Lpilinear + Lpotential
£bilinear — ¢L (X> {IDO — 2p—r§t — 5mt} ¢p (X) +

Ve
£p0tential — (p_(g/))z QpL’prT—p/X—p + ...

= Schrédinger equation with Coulomb potential
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