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 First direct determination of the running top-quark mass

 Improved predictions for the inclusive top-quark pair production
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Recent Group Activities

 P.Uwer: Invited talk "Top quark theory", Hadron Collider 

Physics Symposium HCP2009, Evian 15-20 Nov 2009

 P. Uwer: Contribution to Startup-Workshop: Center of 

Computational Sciences Adlershof (CCSA), "Computational 

Aspects of Theoretical Particle Physics" 

 P. Kant: Talk given at the 3rd Annual Workshop of the 

Helmholtz Alliance "Physics at the Terascale", DESY 

Hamburg, "Three-loop Corrections to the Mass of the Light 

Higgs Boson in the MSSM"

 U. Langenfeld: Talk given at the 3rd Annual Workshop of the 

Helmholtz Alliance "Physics at the Terascale", DESY 

Hamburg, "MSbar mass determination of the top quark"

 U. Langenfeld: Exercise, "alpha_s evolution", PDF School 

2009, Hamburg, October 2009.

 P.Uwer: Invited talk, "Top quark pair production in 

association with an additional jet: Phenomenological results 

at next-to-leading order QCD", QCD2009, Berlin, October 

2009.

 P.Uwer: Contribution to: Expedition ins Universum 

Wissenschaft, Tage der Forschung 2009, „Alles Quark oder 

was die Welt der kleinsten Teilchen“, September 2009

 P.Uwer: "Single-Top Workshop" DESY Hamburg, September 

2009

 P.Uwer: Lecture on: "Monte Carlo Methods in High Energy 

Physics", Helmholtz International School - Workshop 

Calculations for Modern and Future Colliders", JINR, Dubna, 

Russia, July 2009. 

 P.Uwer: CERN-TH-Institut: Top-quark physics, May/June 2009

 P.Uwer: Invited Talk: "Hadronic top quark pair production in 

association with a hard jet at next-to-leading order QCD" at 

DIS 2009, April 2009, Madrid

 P.Uwer: Lecture on: "Efficient Computing", DESY School 

CAPP: "Computer Algebra and Particle Physics", March 2009 

 P.Uwer: CERN-TH-Institut: LHC2FC workshop (LHC for Future 

Colliders), February 2009
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 Radiative corrections for Tevatron, 

LHC and ILC

 Phenomenology of top-quarks

 Automation of one-loop corrections

 Automatic generation of Catani-Seymour subtraction terms

 Boundstate effects in top-quark pair production

Activities in the Alliance 

Convener of the LHC-D-Alliance 

Top working group

Contribution to CAPP school

Research

 first common projects emerging

 Boundstate effects modify

invariant mass distribution in 

threshold region, resummation 

via non-relativistic 

Schrödinger-Greens function

 Effect on the total cross 

section ~10 pb at LHC

[Kiyo,Kühn,Moch,Steinhauser,P.U. 08]

 Approximation for the NNLO total cross section

NNLL soft gluon resummation

[Moch,P.U. 08]

 NNLL gives negligible contribution

[Moch,P.U. 08]

[Langenfeld Moch,P.U. 09]

NNLO approximation based on:

 NNLO threshold logs

 Coulomb singularity

 full NNLO scale (in)dependence

 Reduced scale dependence

[Langenfeld,Moch,P.U. 09]

Measured

cross section

(Tevatron)

 On-shell / pole mass 

known to have intrinsic 

theoretical uncertainties 

of the order of QCD

 Direct determination of 

the running mass,

provides valuable cross 

check

 NLO corrections for W boson pair production in association with an additional jet

11/24/2009

 Important background process for Higgs search

 Interesting signal process

At NLO cross sections receives contributions 

from virtual as well as real corrections

Both are infrared divergent

Established method to extract singularities:

Catani-Seymour dipole formalism

AutoDipole provides tool to calculate completely

automated the required subtraction terms

[Hasegawa, Moch,P.U. 09]

[Dittmaier, Kallweit, P.U. 09]


