Donnerstag

T 407: BSM Theorie |l

Zeit: Donnerstag 16:45-19:00

T 407.1 Do 16:45 KIP SR 2.402
EW Corrections to Pair Production of Top-Squarks within
the MSSM — WOLFGANG HOLLIK, MONIKA KOLLAR, and eMAIKE
TRENKEL — Max-Planck-Institut fiir Physik, D-80805 Miinchen

Searches for potential physics beyond the Standard Model constitute
an important part of the LHC discovery programme. In this context,
pair production of top-squarks is of particular interest. Within the Min-
imal Supersymmetric Standard Model (MSSM), the top-squark being
the superpartner of the top-quark is a candidate for the lightest squark
owing to the large L-R squark mixing.

As the cross-section for the top-squark pair production depends es-
sentially on the stop mass, it is possible to extract the top-squark mass
directly from the cross-section measurement in case of a discovery.

Besides the already calculated SUSY-QCD radiative corrections,
also the SUSY-EW contributions are required for a reliable prediction.
We investigate the impact of SUSY-EW corrections on the top-squark
pair production cross-section. The full set of one-loop contributions
is UV and IR finite after including the real photon bremsstrahlung.
The mass singularities which originate from the radiation of collinear
photons off the initial-state light quarks are absorbed into the parton
distribution functions (PDF) via factorization at the NLO QED level.

Presented are distributions of the hadronic cross-section as a func-
tion of the invariant mass of the top-squark pair and of the transverse
momentum of one of the top-squarks. We also apply cuts on the final
state particles to obtain experimentally realistic results.

T 407.2 Do 17:00 KIP SR 2.402
NLO Event Generation for Chargino Production at the ILC
— oTANIA ROBENS — Institut fuer Theoretische Physik E, RWTH
Aachen

In the chargino and neutralino sector of the MSSM, the electroweak
SUSY parameters can be determined by a small number of measure-
ments of masses and cross sections. At the ILC, these parameters can
be determined with an experimental accuracy matching the precision of
NLO and higher-order theoretical predictions. The higher order contri-
butions therefore need to be included in the analysis of the pa rameters
of the SUSY sector. We present a NLO Monte-Carlo event generator
for simulating chargino pair-production at the ILC. We consider two
approaches of including photon radiation. A strict fixed-order approach
allows for comparison and consistency checks with published semian-
alytic results in the literature, but suffers from negative weights in
certain points of phase space. A version with soft- and hard-collinear
resummation of photon radiation, which combines photon resumma-
tion with the inclusion of the NLO matrix element for the production
process, avoids negative event weights, so the program can simulate
physical (unweighted) event samples. Photons are explicitly generated
throughout the range where they can be experimentally resolved. We
evaluate the systematic errors due to soft and collinear approxima-
tions. In the resummation approach, the residual uncertainty can be
brought down to the per-mil level, coinciding with the expected sta-
tistical uncertainty at the ILC. We show results for cross sections and
event generation for both approaches.

T 407.3 Do 17:15 KIP SR 2.402
CP violation in chargino production and decay into the tau at
the ILC — e ANJA MAROLD — Physikalisches Institut der Universitét
Bonn

The only phase of the Kobayashi-Maskawa matrix within the Stan-
dard Model is not sufficient to account for the baryon asymmetry of
the universe.

The Minimal Supersymmetric Standard Model offers additional
sources for CP-violating phases.

We study CP violation in chargino production ete™ — )Zj)z; with
longitudinally polarised beams and the ensuing two-body decay of one
of the charginos into a tau )Zj' — 717 D,. The polarisation of the T lepton
can be analysed by measuring its decay distributions. The transverse
polarisation of the tau is sensitive to the phase of the Higgs mixing
parameter p.

We therefore define CP asymmetries of triple products which involve
the transverse tau polarisation. We present numerical results of the
asymmetries which can be as large as 50% and discuss the importance
of initial beam polarisations.

Raum: KIP SR 2.402

T 407.4 Do 17:30 KIP SR 2.402
Kaluza-Klein-Resonanzen in Vektorbosonfusionsprozessen —
oCHRISTOPH ENGLERT und DIETER ZEPPENFELD — Institut fiir Theo-
retische Physik, Universitdt Karlsruhe, Postfach 6980, D-76128 Karls-
ruhe

Die bisher erfolglose Suche nach dem Higgs-Boson hat zu einer Fiille
an Alternativvorschlidgen gefiihrt. Besonders drastisch erscheinen da-
bei Modelle mit zusitzlichen Dimensionen, in denen das Higgs teilweise
oder ganz aus dem Teilchenspektrum verschwindet und Unitaritdt in
der TeV Region durch den Austausch von Kaluza-Klein-Anregungen
garantiert wird. Die Auswirkungen dieser Modelle auf Vektorbosonfu-
sionsprozesse wurden mit einem NLO-QCD Parton Level Monte Carlo
Programm untersucht und werden vorgestellt.

T 407.5 Do 17:45 KIP SR 2.402
W-Pair-Production in the Noncommutative Standard Model
at Hadron Colliders — THORSTEN OHL, REINHOLD RUCKL, and
oCHRISTIAN SPECKNER — Institut fiir Theoretische Physik und As-
trophysik, Universitdt Wiirzburg, Am Hubland, 97074 Wiirzburg

Using the Seiberg-Witten map expanded to first order in the parameter
0" we calculate the production cross section for polarized W+ W —-
pairs in quark-antiquark-collisions in the noncommutative extension
of the standard model. We construct observables and, using a Monte-
Carlo eventgenerator, estimate the sensitivity of this channel at the
LHC to a possible noncommutative structure of spacetime.

T 407.6 Do 18:00 KIP SR 2.402
MSSM Higgs-boson production in bottom-quark fusion: elec-
troweak radiative corrections — STEFAN DITTMAIER!, MICHAEL
KRAMER?, e ALEXANDER MUCK2, and ToBIiAs SCHLUTER! — 1Max-
Planck-Institut fiir Physik (Werner-Heisenberg-Institut), Miinchen —
2Institut fiir Theoretische Physik E, RWTH Aachen

Higgs-boson production in association with bottom quarks is an impor-
tant discovery channel for supersymmetric Higgs particles at hadron
colliders for large values of tan 3. We present the complete O(«) elec-
troweak and O(as) strong corrections to associated bottom—Higgs pro-
duction through bb fusion in the MSSM and improve this next-to-
leading-order prediction by known two-loop contributions to the Higgs
self-energies, as provided by the program FeynHiggs. Choosing proper
renormalization and input-parameter schemes, the bulk of the correc-
tions (in particular the leading terms for large tan 8) can be absorbed
into an improved Born approximation. The remaining non-universal
corrections are typically of the order of a few per cent. Numerical re-
sults are discussed for the benchmark scenarios SPS 1b and SPS 4.

T 407.7 Do 18:15 KIP SR 2.402
Zerfillt das Higgs dominant in Neutrinos? — eMICHAEL KOBEL,
ANDREAS LUDWIG und WOLFGANG MADER — Institut fiir Kern- und
Teilchenphysik, TU Dresden, 01062 Dresden

Das Seesaw Szenario erkldrt die relativ zu den anderen Dirac-
Fermionen winzigen Massen der Neutrinos durch einen zusitzlichen
Faktor mp/Mpg, der ihre Diracmasse mp wie auf einer Wippe entwe-
der stark vergroflert oder verkleinert. Die im Verhéltnis zu mp sehr
groBe Massenskala Mp gehort dabei zu gemischten Massentermen von
Teilchen und Antiteilchen, die nur fiir Neutrinos im Lagrangian auf-
tauchen kénnen.

Der Vortrag zeigt, dass in diesem Modell sehr grofie Kopplungen des
Higgs Bosons an Neutrinos moglich sind, die in bestimmten Parameter-
bereichen dazu fithren kénnen, dass das Higgs dominant in Neutrinos
zerfallt. Existierende Ausschlussgrenzen von LEP und experimentelle
Konsequenzen fiir die Higgs Suche am LHC werden diskutiert.

T 407.8 Do 18:30 KIP SR 2.402
The Passage of Ultrarelativistic Neutralinos through Matter
— oSASCHA BORNHAUSER and MANUEL DREES — Physikalisches Insti-
tut, Universitdt Bonn, Nussallee 12, D53115 Bonn, Germany

The origin of the most energetic cosmic ray events, with $E \gsim
107{20}$ eV, remains mysterious. One possibility is that they are pro-
duced in the decay of very massive, long—lived particles. It has been
suggested that these so—called “top—down scenarios” can be tested by
searching for ultrarelativistic neutralinos, which would be produced
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copiously if superparticles exist at or near the TeV scale.

The talk gives attention to the interactions of such neutralinos with
ordinary matter. The transport equations for bino- and higgsino-like
neutralinos traversing the earth were solved with the aid of a straight-
forward numerical method. The resulting spectra were checked for flux
conservation. The event rates corresponding to these neutralino fluxes,
which may be detected by future satellite-experiments, were also cal-
culated.

T 407.9 Do 18:45 KIP SR 2.402
SUSY Seesaw and Lepton Flavor Violation at the LHC and
ILC — SiMON ALBINO!, eFRANK DEppIScH2, DiLip GHOSH?, and
REINHOLD RUcCkL? — 1II. Institut fiirTheoretische Physik, Univer-

sitéit Hamburg, Luruper Chaussee 149, D-22761 Hamburg — 2DESY,
Notkestrasse 85, D-22603 Hamburg — 3Department of Physics and As-
trophysics, University of Delhi, IND-110007 Delhi — *Institut fiir The-
oretische Physik und Astrophysik, Universitit Wiirzburg, Am Hub-
land, D-97074 Wiirzburg

We study lepton flavor violating processes at the LHC and ILC in con-
text of the seesaw mechanism in mSUGRA. The present knowledge in
the neutrino sector as well as improved future measurements are taken
into account. We investigate the correlations of these processes with
the corresponding lepton flavor violating rare decays such as p — ey.
It is shown that these correlations are relatively weakly affected by
uncertainties in the neutrino data, but very sensitive to the mSUGRA
parameters.



