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Atomic Parity Violation measurement in a single trap Ra+
ion to determine the Weinberg angle — eMAYERLIN NUNEZ
PoORTELA, ELWIN A. D1JCK, AMITA MOHANTY, NIVEDYA VALAPPOL,
OLIVER BOELL, KLAUS JUNGMANN, CORNELIS J. G ONDERWATER, SO-
PHIE SCHLESSER, ROB G. E. TIMMERMANS, LORENZ WILMANN, and
HAaNs W. WiLscHUT — University of Groningen, FWN, Zernikelaan
25, NL-9747AA Groningen

A single trapped Rat ion is excellently suited for a precision mea-
surement of the Weinberg mixing angle at low momentum transfer
and thereby testing the electroweak running. Sensitivity exists also to
dark matter. The absolute frequencies of the atomic transition 7s2S; /o-
7d2D3/2 at wavelength 828 nm has been determined in 212~-214Ra™t
to better than 19 MHz with laser spectroscopy on small samples of
ions trapped in a linear Paul trap. The upcoming measurement of the
Weinberg angle (sin? ©y) requires the localization of one single ion of
Ra™ within a fraction of an optical wavelength. Current experiments
are focused on trapping and on laser spectroscopy in a single Ba+ ion
as a precursor for Rat. Work towards single ion trapping of Ra¥, in-
cluding the preparation of an offline 223Ra source is in progress. Most
elements requiered for the parity measurement in single Ra™ ion are
also well suited for utilization as a most stable optical clock.
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Simulation of a Compton-Telescope with a liquid Xenon-TPC
— oFRANK STEINKE, CYRIL GRIGNON, and UWE OBERLACK — Jo-
hannes Gutenberg-Universitdt Mainz

MeV gamma-ray astrophysics provides a little explored window into an
energy regime which promises a multitude of new insights. It comprises
gamma-ray bursts, MeV blazars, or extragalactic background radiation
in the continuum, and it is the energy regime of positron annihilation
and nuclear transitions. Gamma-ray lines from isotopes such as 6Ni,
44T 26A] or 99Fe can provide unique insights into, e.g., the inner
workings of supernova explosions and ongoing nucleosynthesis. Comp-
ton scattering is the dominant interaction in this energy range, making
a Compton telescope the most promising detector principle. Here we
present a Monte Carlo study of a combination of Si pixels as scatter
detector and a liquid xenon TPC as position-sensitive calorimeter.
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First tests for an experiment on quantum entangle-
ment of ultra-relativistic electrons at the S-DALINAC
— STEFFEN SCHLEMME!, KAzIMIERZ BODEK?, PAWEL CABANS,
Jacek CiBorowski?, JoacuiM ENDERS', Apam Ko0zELA®, MARCIN
PERKOWSKIZ, MICHAL RAWLIKZ, JAKUB REMBIELINSKI?, DAGMARA
RozPEDzIK2, DAMIAN TRYBEK?, MARTA WLODARCZYK?*, and JACEK
ZEIMAZ2 — 1TU Darmstadt — 2Jagiellonian University Krakow —
3University of Lodz — *University of Warsaw — °Polish Academy of
Science, Krakow

Quantum entanglement is a current topic of quantum information the-
ory, and experimental studies for massless photons as well as massive
particles have been carried out, showing the limits of local realism. No
data exist for relativistic fermions, and theoretical predictions suggest
that spin correlations are ambiguous and difficult to interpret in this
case. Therefore we aim at measuring an electron-pair spin-correlation
function at the superconducting Darmstadt electron linear accelerator
S-DALINAC using the now available polarized beam. Entangled rela-
tivistic electron pairs will be formed in Moeller scattering at 15 MeV
beam energy, and polarization will be measured in backward-angle
Mott scattering [1]. Results of a first test experiment on background
conditions and event rates will be presented.

Supported by DAAD, by the Polish Ministry of Science and Higher
Education, the Polish Science Centre (DEC-2012/06/M/ST2/00430)
and by Deutsche Forschungsgemeinschaft (SFB 634).

[1] K. Bodek et al., AIP Conference Proceedings 1563, 208 (2013).
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Design of a gas system and study of internal calibration
sources for liquid Xenon-TPCs. — eCHRISTOPHER HILS, RAINER
OTHEGRAVEN, and UWE OBERLACK — Johannes Gutenberg Univer-
sitdt Mainz

Future dark matter detectors based on the principle of a two-phase
liquid xenon time-projection chamber, such as XENONIT or DAR-
WIN require increasing use of internal calibration sources. Also the
study of the low-energy response of liquid xenon, as planned with the
MainzTPC requires good calibration points. We discuss the design
and construction of a xenon gas system which allows the injection of
trace calibration gases into the TPC. Moreover, we discuss trace gases
currently in use and focus on 37Ar, produced at the Mainz TRIGA
reactor, as a low energy calibration point at 2.38 keV.
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Discharge probability studies in GEM detectors for the AL-
ICE TPC upgrade — ¢JACOPO MARGUTTI FOR THE ALICE TPC-
COLLABORATION — TU Miinchen, Boltzmannstr. 2, 85748 Garching,
Germany

The ALICE experiment at CERN is planning a major upgrade of its
Time Projection Chamber (TPC) for the upcoming RUN 3 at LHC.
The TPC now uses Multi-Wire Proportional Chambers (MWPCs) with
pad readout to amplify and read out the signal. A gating grid is nec-
essary to prevent the ions created in the amplification process to flow
back into the drift volume, which would eventually lead to distortions
of the reconstructed tracks. The gating limits the TPC readout rate to
around 3 kHz, whereas for RUN 3 Pb-Pb collision rates of 50 kHz are
expected. We are therefore planning to substitute the MWPCs whit
Gas Electron Multiplier (GEM) detectors, which feature an intrinsic
suppression of the ion back-flow, allowing to operate in a continuous,
trigger-less readout mode. A common issue with micro-pattern gas
amplification, such as GEM, is stability against discharges, that are
thought to be triggered by events with high local charge-density. We
will present the results of the stability tests carried out on a prototype
of GEM Inner ReadOut Chamber (GEM-IROC) with highly ionizing
particles, i.e. low energy protons. We will also present results from
a parallel R&D program on smaller prototypes which aims to under-
stand the influence of gas mixture and field configuration on discharges
inside multi-GEMSs detectors. This work is supported by BMBF and
DFG Cluster of Excellence ”Universe” (Exc 153).
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Direct search for ultralight non-baryonic dark matter
with WISP Dark Matter eXperiment (WISPDMX) —
oSEBASTIAN Baum!, BABETTE DOBRICH?, DIETER HORNS!, JOERG
JAECKEL?, REINHARD KELLER?, DENIS KOSTIN?, MICHAEL KRAMER?,
AXEL LINDNER*, ANDREI LoBANOV*!, CHRISTOF MANGELS!, WOLF-
DIETRICH MOLLER?, JAVIER REDONDO®® ANDREAS RINGWALDZ,
JACEK SEKUTOWICZ2, ALEXEY SULIMOVZ, DIETER TRINESZ, and
ALEXANDER WESTPHAL? — lInstitut fiir Experimentalphysik, Uni-
versitéit Hamburg,Deutschland — 2Deutsches Elektronen Syn-
chrotron DESY, Hamburg, Deutshcland — 3Institut fiir Theoretische
Physik, Universitit Heidelberg, Deutschland — 4Max-Planck-Institut
fiir Radioastronomie, Bonn, Deutschland — %Ludwig-Maximilians-
Universitdt, Miinchen, Deutschland — %Max-Planck-Institut fiir
Physik, Miinchen, Deutschland

A growing number of theoretical and observational arguments suggest
that dark matter (DM) can be explained with new, ultralight parti-
cles such as axions or hidden photons, particularly if their masses are
in the 0.1-1000 peV range. The microwave cavity experiment WIS-
PDMX expands the hidden photon and axion dark matter searches
into the 0.8-2 peV range. The first stage of WISPDMX measurements
constrains the kinetic mixing angle of hidden photons to 0.5-2- 10712,
reaching well into the parameter space preferred for DM. The second
and third stages of WISPDMX will probe up to 70 percents of the
0.8-2 peV range and extend the searches also to the axion particle.



