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T 17.1 Mi 16:45 30.23: 6-1
SUSY-Backgrounds to Searches of a Neutral Higgs Boson via
Vector Boson Fusion — ∙Bastian Feigl1, Heidi Rzehak2, and
Dieter Zeppenfeld1 — 1IThP, Karlsruhe Institute of Technology,
76128 Karlsruhe, Germany — 2Physikalisches Institut, Uni Freiburg,
79104 Freiburg, Germany
Within SUSY models, additional backgrounds to Higgs boson searches
arise from the production and subsequent decay of superpartners.

We analyze possible SUSY backgrounds for Higgs Boson produc-
tion in Vector Boson Fusion in the Minimal Supersymmetric Stan-
dard Model (MSSM). As signal we consider the leptonic final states
ℎ → 𝜏+𝜏− → 𝑙+𝑙− + ̸𝑝𝑇 and ℎ → 𝑊+𝑊− → 𝑙+𝑙− + ̸𝑝𝑇 .

Relevant processes that can have a significant impact for the cho-
sen modified SPS1a scenario are the production of 𝜒+

1 𝜒−1 + 𝑗𝑗(𝑗) and
𝜒0

2𝜒0
1 + 𝑗𝑗(𝑗). After the Chargino and Neutralino-2 decay, these pro-

cesses contribute to the 𝑙+𝑙−𝑗𝑗(𝑗) + ̸𝑝𝑇 signature.
We present differential cross sections within a leading order analysis

and the impact of Higgs mass reconstruction on the SUSY background.

T 17.2 Mi 17:00 30.23: 6-1
Higgs-Produktion durch Gluonfusion auf NLO QCD im
MSSM — Robert Harlander und ∙Hendrik Mantler — Ber-
gische Universität Wuppertal
Präsentiert wird die Berechnung des NLO-Wirkungsquerschnitts für
die Higgs-Produktion durch Gluonfusion im MSSM für verschiedene
Szenarien. Dabei werden auch die Squark-Beiträge berücksichtigt, die
im Limes großer SUSY-Massen berechnet wurden. Neben dem tota-
len Wirkungsquerschnitt werden auch 𝑝𝑇 - und Rapiditätsverteilungen
gezeigt. Außerdem wird der Effekt einer 4. Fermionen-Generation un-
tersucht.

T 17.3 Mi 17:15 30.23: 6-1
Higgs Bosons at the LHC: Production and Decay into Elec-
troweak Gauge Bosons — ∙Patrick Gonzalez1, Sophy Palmer2,
Martin Wiebusch3, and Karina Williams4 — 1RWTH Aachen —
2Karlsruhe — 3Karlsruhe — 4Bonn
The search for Higgs bosons or, more general, (spin-zero) resonances is
among the major physics goals of present-day collider physics, as the
existence of such resonances and the exploration of their properties
(production and decay modes, quantum numbers) would yield decisive
clues for unraveling the mechanism of electroweak gauge symmetry
breaking (EWSB).
By taking experimental and theoretical constraints into account, we
analyze and compute, within a number of standard model (SM) exten-
sions, the cross sections 𝜎𝜑→𝑉 𝑉 ′ for the production of a heavy neutral
scalar/pseudoscalar Higgs boson/spinzero resonance at the LHC and
its subsequent decays into electroweak gauge bosons. Special emphasis
is laid on the complex MSSM (cMSSM) where CP-violating effects are
induced by complex parameters in the Higgs potential that enter via
loop corrections. They induce a mixing between the CP-eigenstates
ℎ, 𝐻 and 𝐴; these mixed states are denoted by ℎ𝑖.

T 17.4 Mi 17:30 30.23: 6-1
Soft-gluon resummation for squark and gluino hadroproduc-
tion — Wim Beenakker1, ∙Silja Brensing2, Michael Krämer3,
Anna Kulesza3, Eric Laenen4,5,6, and Irene Niessen1 —
1Theoretical High Energy Physics, IMAPP, Radboud University Ni-
jmegen, Nijmegen, The Netherlands — 2Theory Group, DESY, Ham-
burg — 3Institut für Theoretische Teilchenphysik und Kosmologie,
RWTH Aachen University, Aachen — 4IFTA, University of Amster-
dam, Amsterdam, The Netherlands — 5ITF, University of Utrecht,
Utrecht, The Netherlands — 6Theory Group, Nikhef, Amsterdam, The
Netherlands
We consider the resummation of soft gluon emission for squark and
gluino hadroproduction at next-to-leading-logarithmic (NLL) accuracy
in the framework of the minimal supersymmetric standard model. The
production of top and bottom squarks is treated separately. Beside
analytical results we present numerical predictions for total cross sec-
tions and transverse-momentum distributions for the Tevatron and the
LHC. We discuss the impact of NLL resummation and provide an es-
timate of the theoretical uncertainty due to scale variation and the

parton distribution functions.

T 17.5 Mi 17:45 30.23: 6-1
Gluino Pair Production at the LHC: The Threshold —
∙Matthias Kauth, Johann H. Kühn, Matthias Steinhauser, and
Peter Marquard — Institut für Theoretische Teilchenphysik, KIT
The next-to-leading order analysis for the cross section for hadronic
production of gluino pairs close to threshold is presented. Within the
framework of non-relativistic QCD a significant enhancement com-
pared to fixed order perturbation theory is observed which originates
from the characteristic remnant of the 1𝑆 peak below the nominal pair
threshold. The analysis includes all colour configurations of 𝑆-wave
gluino pairs, i.e. singlet, symmetric and antisymmetric octet, decuplet
and 27 representation. Matching coefficients involving real and virtual
radiation are separately evaluated for all colour and spin configurations
and initial states. We concentrate on the case of gluino decay rates com-
parable to the gluino binding energy. The non-relativistic dynamics of
the gluino pair is solved by calculating the Green’s function in NLO.
Numerical results for the Large Hadron Collider at

√
𝑠 = 14 TeV and

7TeV are presented.

T 17.6 Mi 18:00 30.23: 6-1
NNLO SUSY-QCD corrections to production of the Higgs-
bosons at LHC — Alexey Pak, Matthias Steinhauser, and
∙Nikolai Zerf — Institut für Theoretische Teilchenphysik, Karlsruhe
Institute of Technology (KIT), 76128 Karlsruhe, Germany
We present our calculation of the NNLO production cross section of
the Higgs-boson via gluon fusion within the framework of an effective
theory. This includes the determination of the matching coefficient 𝐶1,
which contains all hard effects of the heavy SUSY particles, up to three
loops in SUSY-QCD. We will point out the correct treatment of the
used super-symmetric regulator (DRED) during the matching proce-
dure. Numerical results for the cross section are discussed for typical
super-symmetric scenarios.

T 17.7 Mi 18:15 30.23: 6-1
Effective field theory approach to non-relativistic neutralino
dark matter pair annihilation processes — Martin Beneke1,
∙Charlotte Hellmann1, and Pedro Ruiz-Femenia1,2 — 1Institut
für Theoretische Teilchenphysik und Kosmologie, RWTH Aachen —
2Fakultät für Physik, Universität Wien
The requirement that the thermal relic abundances predicted for the
neutralino LSP in the MSSM are consistent with the observed dark
matter abundance yields strong constraints to the MSSM parameter
space which could help for future identification of a collider candidate
as the constituent of cosmic dark matter.

For a sufficiently heavy neutralino LSP, threshold effects and mass
degeneracies between the LSP and further SUSY particles can play
an important role in the determination of the (co-)annihilation cross
sections that enter the relic abundance calculation.

Using the framework of non-relativistic effective theories, we discuss
the (co-)annihilation cross sections of a set of nearly mass degener-
ate non-relativistic neutralinos and charginos into relativistic Standard
Model final states. We thereby provide all perturbative S-wave anni-
hilation rates at next-to-leading order as well as P-wave annihilation
rates at leading order in the relative velocity of the annihilating particle
pair.

T 17.8 Mi 18:30 30.23: 6-1
Gluino plus Squark Production Close to Threshold — ∙Achim
Kreß, Johann H. Kühn, and Matthias Kauth — Karlsruher In-
stitut für Technologie
The appearance of bound states modifies the cross section close to
threshold for gluino plus squark production and even below. The
hadronic production cross section of these bound states, as well as their
strong and electroweak decay modes close to threshold are presented
for various “Snowmass Points”. Binding effects as well as the influcence
of gluino and squark decy rates are taken into account. The calculations
are based on the Green’s Function formalism for a Coulomb like po-
tential, which depends on the irreducible colour representation of the
corresponding state. For the attractive representations, an enhance-
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ment of the cross section close to threshold is observed. Due to their
multiplicity, the higher dimensional representations become dominant
in the high energy region.

T 17.9 Mi 18:45 30.23: 6-1
Higgs boson self couplings in the MSSM — ∙Mathias Bruch-
erseifer — PSI Villigen
The Higgs sector in the MSSM is known to receive large radiative

corrections at one-loop level, coming from top and stop loops. The
𝒪(𝛼𝑠𝛼𝑡) two-loop radiative corrections to the MSSM Higgs masses and
self couplings can be determined by the effective potential method,
which is equivalent to the exact diagrammatic result in the limit of
vanishing external momenta. This talk will cover a review about the
effective potential method applied to the MSSM Higgs sector and its
renormalization at two-loop order. Preliminary numerical results will
be presented.


