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T 10.1 Mi 16:45 30.23: 10-1
Analytic calculation of top quark pair production at hadron
colliders — ∙Ralf Sattler1, Simon Badger2, and Valery
Yundin3 — 1HU Berlin, Berlin — 2NBIA, Copenhagen — 3Desy,
Zeuthen
We present new compact analytic one-loop helicity amplitudes for 𝑡𝑡
production at Hadron colliders. The results were obtained employing
a combination of on-shell methods and advanced Feynman diagram
techniques. In particular the tadpole, the rational and mass renor-
malization contributions were extracted from the latter approach. For
the cut constructible pieces we used the method of generalized unitar-
ity. Further improvements where obtained by applying the constraints
coming from the universal singular behaviour. The analytic expressions
can be implemented in existing codes to provide faster and numerically
more stable results for phenomenological studies.

T 10.2 Mi 17:00 30.23: 10-1
Complete off-shell effects in top quark pair hadroproduc-
tion with leptonic decay at next-to-leading order — ∙Giuseppe
Bevilacqua1, Michal Czakon1, Andreas van Hameren2, Costas
Papadopoulos3, and Malgorzata Worek4 — 1Institut für Theo-
retische Teilchenphysik und Kosmologie, RWTH Aachen, Aachen, Ger-
many — 2The Henryk Niewodniczanski Institute of Nuclear Physics,
Cracow, Poland — 3Institute of Nuclear Physics, NCSR Demokritos,
Athens, Greece — 4Bergische Universität Wuppertal, Wuppertal, Ger-
many
We present results for NLO QCD corrections to the process 𝑝𝑝(𝑝𝑝) →
𝑡𝑡 → 𝑊+𝑊−𝑏𝑏̄ → 𝑒+𝜈𝑒𝜇−𝜈𝜇𝑏𝑏̄ + 𝑋, including the full set of double-,
single- and non-resonant top contributions at the order 𝒪(𝛼3

𝑆𝛼4
𝐸𝑊 ).

A comparative analysis at Tevatron run II and LHC will be discussed,
presenting total cross sections together with scale dependence and sev-
eral differential distributions. Comparison to the narrow-width approx-
imation for top quarks will be also discussed.

T 10.3 Mi 17:15 30.23: 10-1
Higgs+Jet Produktion in Bottom-Quark-Annihilation auf
NLO QCD — ∙Marius Wiesemann1, Robert Harlander1 und
Kemal Ozeren2 — 1Bergische Universität Wuppertal, 42097 Wup-
pertal, Deutschland — 2Department of Physics and Astronomy UCLA,
Los Angeles, USA
Bottom-Quark-Annihilation ist einer der wichtigsten Higgsprodukti-
onskanäle im MSSM für große Werte von tan(𝛽). Präsentiert werden
einerseits numerische Ergebnisse eines partonischen Monte Carlo Event
Generators für die Higgs+Jet Produktion am LHC auf NLO QCD über
diesen Prozess. Desweiteren werden Ergebnisse für 𝑏𝑏̄ → 𝐻 mit einem
Jet-Veto auf NNLO diskutiert.

T 10.4 Mi 17:30 30.23: 10-1
Static potential for heavy quarks and gluinos — ∙Tim Collet
and Matthias Steinhauser — Institut für Theoretische Teilchen-
physik, Karlsruher Institut für Technologie
The static potential is a fundamental parameter of QCD. For the case
of heavy-quark bound states in the colour singlet and octet configu-
ration it is known to three and two loop order, respectively. In this
talk the potential for colour octet bound states, like gluinonium in su-
persymmetric theories, is discussed and results for the various colour
configurations are presented in two-loop approximation.

T 10.5 Mi 17:45 30.23: 10-1
Decoupling of the heavy top from the weak neutral current
and Γ(𝑍 → ℎ𝑎𝑑𝑟𝑜𝑛𝑠) — ∙Jörg Rittinger — TTP, KIT, Karlsruhe
The 𝑍 decay rate into hadrons is related to the QCD corrections of the

imaginary part of the 𝑍 propagator via the optical theorem. Because
of the SU(2) coupling to left handed fermions both vector and axial
vector current appear. Since at high loop (up to 4 loop) only massless
propagators or massive tadpoles can be calculated we have to decouple
the 𝑡 quark. The 𝑡 quark decouples naivly for the vector current, but
not for the axial vector current. This procedure and the 4 loop results
of the axial vector correlator will be the topic of this talk.

T 10.6 Mi 18:00 30.23: 10-1
Non-diagonal current correlators with two different masses
up to three-loop order — ∙Jens Hoff, Johann Kühn, and
Matthias Steinhauser — Institut für Theoretische Teilchenphysik,
Karlsruher Institut für Technologie
Current correlators provide an important tool to relate theoretical cal-
culations and experimental measurements. In this talk non-diagonal
correlators of scalar, pseudoscalar, vector and axialvector currents are
considered coupling to fermions with two different masses 𝑚1 and 𝑚2.
We evaluate moments up to three-loop order considering the hierar-
chies 𝑚1 ≫ 𝑚2 and 𝑚1 ≈ 𝑚2. It is shown that the combination of the
two expansions leads to an excellent approximation of the exact result.

T 10.7 Mi 18:15 30.23: 10-1
Renormalization of Three-Quark Operators for Baryon Dis-
tribution Amplitudes using Dimensional Regularization —
∙Susanne Kraenkl and Vladimir Braun — Universität Regens-
burg, Regensburg, Deutschland
Renormalization of three-quark operators in dimensional regulariza-
tion features a difficulty as one has to condsider effects of so-called
evanescent operators which vanish in d=4 dimensions. However these
operators affect the anomalous dimension beyond leading order. Thus
in order to obtain the correct isospin of the nucleon state, it is necces-
sary to include effects of evanescent operators.

This talk will give a brief introduction about the handling of evanes-
cent operators and then first results of the renormalization of three-
quark operators of nucleon distribution amplitudes will be presented.

T 10.8 Mi 18:30 30.23: 10-1
Light-Cone Sum Rules for the 𝜋0𝛾𝛾* Form Factor — ∙Florian
A.C. Porkert1, Shahin S. Agaev1,2, Vladimir M. Braun1, and
Nils Offen1 — 1Universität-Regensburg, Regensburg, Deutschland
— 2Baku State University, Baku, Aserbaidschan
We provide a theoretical update of the calculations for the 𝜋0𝛾*𝛾 form
factor in the light-cone sum rule framework, including up to six poly-
nomials in the conformal expansion of the pion distribution amplitude
and taking into account twist-six corrections related to the photon
emission at large distances. The results are compared with the calcu-
lations of the 𝐵 → 𝜋ℓ𝜈 decay and pion electromagnetic form factors
in the same framework. Our conclusion is that the recent BaBar mea-
surements of the form factor at large momentum transfers are 𝜋0𝛾*𝛾
consistent with QCD and with the bulk of the available information on
the pion distribution amplitude (DA), although they do suggest that
the pion DA may have more structure than usually assumed.

T 10.9 Mi 18:45 30.23: 10-1
Determination of 𝛼𝑠 from tau decays at five loops — ∙Jorge
Mondejar Marin and Konstantin Chetyrkin — Institut für Theo-
retische Teilchenphysik, Karlsruhe Institut of Technology, 76128, Karl-
sruhe, Germany
We extract a numerical value for 𝛼𝑠 from the decay rate of a tau lep-
ton into non-strange hadrons. We use the five-loop result for the vector
correlator, and evaluate 𝛼𝑠 using either the 𝑀𝑆 or an effective-charge
scheme.


