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SYMPOSIUM

Cluster bringstogether particle physics and astrophysics

Participants take a break to pose for the traditional photo. (Courtesy Excellence Cluster Universe.)

True to its goal of bridging gaps between
the astrophysics and the nuclearjparticle
physics communities, on 23-26June
the Excellence Cluster Universe held a
symposium on "Symmetries and Phases in
the Universe" in Kloster Irsee, Bavaria. More
than 100 astronomers and physicists came
to the meeting to learn about current research
in these related disciplines. The 15 talks by
renowned researchers were followed by lively
discussions, which were highly appreciated
bythe participants.

Joe Silk from the University of Oxford
opened the symposium with acomprehensive
overview ofthe evolution of structure in the
universe, including research areas such as
inflation, the cosmic microwave background
(CMB), large-scale structure and the
role of dark matter. Pierre Binetruy ofthe
Astroparticle and Cosmology Laboratory,
Paris, then presented an interesting
new approach in which inflation can be
understood in terms of models based on
string theory and brane worlds.

Particle physicists and cosmologists
alike have greatexpectations forthe LHC
at CERN. Daniel Denegri from the Saclay
Institute for Research into the Fundamental
Laws ofthe Universe gave an overview ofthe
experiments designed to detectthe Higgs and
supersymmetric particles. The LHC is also
expected to playa major role in the hunt for
dark-matter candidates. Lars Bergström of
Stockholm University reviewed some ofthe
most frequently discussed candidates and
possible detection methods.

The matter-antimatter asymmetry in the
universe was the topic for DESY's Wilfried
Buchmüller. He discussed three different
models forforming baryonic matter­
electroweak baryogenesis, the Affleck-Dine
mechanism and leptogenesis - and the
prospects forfalsifying them. Gino Isidori from
INFNjFrascati contributed to the theme by
addressing CP violation and flavour physics.

In ajoint session, GSI's Peter
Braun-Munzinger and Wolfram Weise from
the Technische Universität München focused
on QCO. Braun-Munzinger presented recent
experimental results on nuclear collisions
at ultra-relativistic energies, showing
that hadrons are produced in atransition
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from free quarks and gluons to aphase of
bound quarks. Weise gave the theoretical
perspective, reviewing recent results from
computations in lattice QCO, in particular
addressing the issue of phase transitions.

CosmologistThanu Padmanabhan from
the Inter-University Centre for Astronomy and
Astrophysics, Pune, delivered the "Inside story
of gravity". Accordingto his findings, gravity
can be described as the thermodynamic
limit ofthe statistical mechanics of so-calied
"atoms of space-time".

The production of the first nuclei in the
universe came under scrutiny from Keith Olive
of University of Minnesota. He looked at the
open issue of primordial deuteron and lithium
abundances that are not in accordance
with the standard model of the universe.
He included both conventional and exotic
scenarios, the latter leading to aposteriori
modification ofthe lithium produced in the
first few minutes.

George Smoot from the Lawrence Berkeley
National Laboratory reviewed current
observations and future investigations of the
CMB. He provided insight into the progress
of the Planck satellite and the role that it will
play in combination with results from the
Wilkinson Microwave Anisotropy Probe. He
also presented anew projectto investigate
polarization patterns in the CMB, whith is
scheduled by NASA for2018.

The origin ofgamma-ray bursts (GRBs)
remains acontroversial issue. In his diverting

talk CERN's Alvaro Oe Rujula presented
insights resulting from observations of GRBs
and their afterglows by the Swift satellite.
Accordingto his findings, GRBs can be
explained by the "cannon ball" concept.
Roland Oiehl from Max-Planck-Institut für
extraterrestrische Physik, Garching, who was
chair of the session, responded by delivering
differing data from observational astronomy.
The conflicting statements sparked off an
interesting discussion among the audience.

Bernard Schutzfrom the Albert
Einstein Institute, Potsdam, reported on
gravitational-wave studies, outlining the
ground-based detectors, L1GO and VIRGO,
which are designed to observe merging
binary neutron stars and black holes. The
Laser Interferometer Space Antenna, which is
planned for launch in 2018, will observe the
merger of massive black holes.

Two talks covered astroparticle physics.
Manfred Lindner ofthe Max-Planck-Institut
für Kernphysik talked about neutrinos as a
probe of new physics, looking both at recent
results and atfuture developments. Angela
Olinto ofthe University of Chicago reported
on recent measurements of ultra-high cosmic
rays by the Pierre Auger Observatory. These
showa significant correlation between the
arrival directions of cosmic rays and the
distribution of nearby active galactic nuclei.
According to Olinto, these results will have
important implications for both astrophysics
and particle physics.
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