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T 24.1 Di 16:45 30.23: 10-1
Lattice Determination of the Anomalous Magnetic Moment
of the Muon — eBENJAMIN JAGER — Helmholtz-Institut, Mainz,
Germany

Currently the anomalous magnetic moment of the muon shows a dis-
crepancy of 3.2 standard deviations, which could indicate physics be-
yond the Standard Model. Strong interaction, especially the hadronic
vacuum polarisation, dominates the theoretical uncertainty. Lattice
simulations provide an approach to calculate the hadronic vacuum po-
larisation from first principles. We use non-perturbatively O(a) im-
proved Wilson fermions with two degenerate, dynamical quarks. In
addition partially twisted boundary condition are applied to achieve a
better momentum resolution. We present the status of those calcula-
tions including the study of volume effects, continuum extrapolation
and chiral extrapolation to the physical point.

T 24.2 Di17:00 30.23: 10-1
K— > 7 and the Al =1/2 rule on GPUs — e¢BJoERN WALK —
Institut fiir Kernphysik, Universitdt Mainz

Investigations on the non-leptonic decay K — 7w and the so-called
AI = 1/2 rule, which describes the enhancement of the isospin I = 0
channel over the isospin I = 2 channel require quite a substantial
amount of care on the lattice. Ginsparg-Wilson fermions greatly facil-
itate such investigations but because they are an order of magnitude
more expensive in terms of computing power special algorithms and
techniques will be required.

In my talk I will report on the ongoing study on our GPU imple-
mentation of the Neuberger-Dirac operator including the calculation of
zero-modes. I will give an introduction to the theoretical background
and discuss performance.

T 24.3 Dil17:15 30.23: 10-1
Autocorrelations in Hybrid Monte Carlo Simulations —
eFrANCEsco ViroTTA — NIC,DESY, Platanenallee 6, 15738 Zeuthen

Simulations of QCD suffer from severe critical slowing down towards
the continuum limit. This problem is known to be prominent in the
topological charge, however, all observables are affected to various de-
gree by these slow modes in the Monte Carlo evolution. We investigate
the slowing down in high statistics simulations and propose a new error
analysis method, which gives a realistic estimate of the contribution of
the slow modes to the errors.

T 244 Dil7:30 30.23: 10-1

Stochastische Schitzung der Fermionendeterminante in MC-

Simulationen — eJacoB FINKENRATH, BJORN LEDER und FRAN-
ceEsco KNEcHTLI — Bergische Universitdt Wuppertal, Wuppertal,
Deutschland

Die Herausforderung bei Monte Carlo (MC) Simulation von QCD mit
dynamischen Fermionen besteht in der Behandlung der Determinan-
te des Dirac-Operators. Der Hybrid Monte Carlo (HMC) Algorithmus
reduziert den Rechenaufwand durch die Einfiihrung eines Pseudofer-
mionenintegrals und damit auf das Losen linearer Gleichungssysteme.
Dabei wird das Update der Eichlinks direkt mit der Gewichtung durch

Raum: 30.23: 10-1

den fermionischen Anteil der Wirkung verbunden. Da die Autokorre-
lationszeiten mit kleiner werdendem Gitterabstand stark anwachsen,
verliert der HMC an Effizienz.

Um moglichst grofse und billige Schritte im Konfigurationsraum der
Eichfelder zu erreichen, schlagen wir eine Trennung in ein reines Eich-
Update mit anschliefendem Akzeptanzschritt fiir den fermionischen
Anteil vor. Die fermionische Gewichtung besteht aus dem Verhé&ltnis
zweier Fermionendeterminanten. Das Herz und die Schwierigkeit des
Algorithmus stellt die partielle stochastische Schéatzung dieses Verhalt-
nisses dar.

Im Vortrag werden die Ideen und Techniken des Algorithmus, wie
relative Eichfixierung, Gebietszerlegung, Parametrisierung von Eich-
feldern und erhohte Akzeptanzrate, dargestellt.

T 24,5 Dilr:45 30.23: 10-1
Automated Lattice Perturbation Theory in the Schrédinger
Functional Scheme — eDirk Hgrsse!, RAINErR SommEer!, and
GEeorG M. voN Hipper? — INIC, DESY Zeuthen — 2Universitét

Mainz

While there are strong ongoing efforts to obtain QCD observables com-
pletely non-perturbatively using lattice methods, one often wishes to
complement these with results from lattice perturbation theory. The
latter are needed as cross-checks or guidelines for non-perturbative in-
vestigations or, in some cases, as an alternative if non-perturbative
methods are not known or too involved to be practical.

Since each of the multitude of lattice actions currently in use yields
different Feynman rules, lattice perturbation theory calculations have
in principle to be repeated if one considers a different choice of ac-
tion. Furthermore, the derivation of Feynman rules is relatively error-
prone, so that a high degree of automation is desired. The use of the
Schrédinger Functional scheme adds further complexity due to the
non-trivial boundary conditions and a non-vanishing background gauge
field.

We present a software package for fully automated lattice perturba-
tion theory in the Schréodinger functional scheme, which incorporates
diagram generation and the derivation of Feynman rules for any given
gauge and fermion action.

T 24.6 Di18:00 30.23: 10-1
on su(3) lattice gluon and ghost propagators in qcd
at finite temperature. — ORAFIK AOUANE!, ERNST-MICHAEL
ILGENFRITZ2, ANDRE STERNBECK®, and MICHAEL MULLER-PREUSSKER?
— lhumboldt-universitdt zu berlin, newtonstr 15, 12489 berlin,
deutschland. — 2humboldt-universitit zu berlin, newtonstr 15, 12489
derlin, deutschland. — 3institiit fiir theoretische physik universitét re-
gensburg d-93040 regensburg, deutschland. — *humboldt-universitét
zu berlin, newtonstr 15, 12489 berlin, deutschland.

We study the behaviour of the Landau gauge gluon and ghost prop-
agator in lattice QCD at finite temperature. We compare pure gauge
theory with results obtained for full QCD with Nf=2 fermion degrees
of freedom in the Wilson twisted mass formulation. Systematic effects
as lattice artifacts and finite size effects are studied thoroughly in order
to provide results in the continuum and in the thermodynamic limit.



