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Group Report HK 6.1 Mon 16:30 H5
The new APD Based Readout of the Crystal Barrel Calorime-
ter — eCHRrisTIAN HonNiscH, PETER KLASSEN, JOHANNES MULLERS,
and MARTIN UrBAN for the CBELSA /TAPS-Collaboration — HISKP,
University of Bonn, Nussallee 14-16, 53115 Bonn

The Crystal Barrel is an electromagnetic calorimeter located at the
electron accelerator ELSA. The detector consisting of 1320 CsI(T1)
scintillator modules is used to detect the decay products of baryon
resonances, ¥ — N* — nn® — nyy .

To comprehensively study reactions that have no charged particles in
the final state, an exchange of the readout electronics was necessary
to achieve a high and uniform trigger efficiency for such reactions.
The upgrade was finished in 2017 and this talk gives an overview over
the key challenges:

- Fast signals from CsI(T1) while maintaining a reasonable SNR,

- Clustering in the 26 matrix in 100 ns,

- APD gain measurement and stabilization.

The talk will introduce the new readout and present its achieved per-
formance in prototype tests and the first production beamtimes.

HK 6.2 Mon 17:00 H5
Energy resolution optimization for the PANDA EMC regard-
ing the LAAPD gain — eKim TABEA GIEBENHAIN for the PANDA-
Collaboration — Justus-Liebig-Universitat, Giefien, Deutschland

For the future Facility for Antiproton and Ion Research, the PANDA
experiment will be a unique opportunity to study proton antiproton
collisions. One of the most crucial detector parts is the electromag-
netic calorimeter. In order to meet the high precision demands in
reconstruction and particle identification, its energy resolution is an
important factor. The energy resolution depends on the signal to noise
ratio of the front-end, especially at the crucial low energies. To im-
prove the calorimeter performance beyond its design goal, for potential
future even more demanding requirements, a study was done to find
the optimal bias voltage for the utilized Large Area Avalanche Photo
Diodes for energy ranges between 10 MeV and 2 GeV, using a light
pulser system to simulate the PWO-II scintillation light. Since the
dynamic range of the read-out chain is limited, additional simulation
studies were conducted to find out, if the optimum bias voltage can
be used for higher beam momenta.

Supported by BMBF, GSI/FAIR, HFHF

HK 6.3 Mon 17:15 H5
APD-Gain optimization for the PANDA Barrel EMC —
e ANikO TiM FALK, MARKUS MoORITZ, HANS-GEORG ZAUNICK, KAI-
THOMAS BRINKMANN, VALERA DORMENEV, KiM TABEA (GIEBENHAIN,
CHRISTOPHER HAHN, MARVIN PETER, MATTHIAS SACHS, and RENE
ScuHUBERT for the PANDA-Collaboration — II. Physikalisches Institut,
Justus-Liebig-Universitat, Giefien

The future electromagnetic calorimeter of the PANDA Experiment will
provide an excellent energy resolution over a wide dynamic range. In
order to reveal the full potential of its readout, the gain of the APDs
can still be further optimized. With the goal to detect high energy pho-
tons over a wide energy range from a few dozens of MeV up to 15 GeV,
the system must provide a most excellent energy resolution over the
whole spectrum whilst maintaining the required dynamic range of the
individual readout-electronics. The progress made on this subject over
the last two years shall be briefly summarized in this contribution. Var-
ious measurements have been made on a complete setup, including an
accelerator experiment at MAMI with tagged photons, that is very
close to the final read out of the PANDA EMC. To match environ-
mental conditions during operation, the setup was cooled to —25 °C.
The analysis of the data is still in progress to this date. This project
is supported by BMBF, GSI and HFHF'.

HK 6.4 Mon 17:30 H5

Location: H5

Construction and testing of the crystal Zero Degree De-
tector for BESIII — eFREDERIC STIELER', AcHiM Denig!, PE-

TER DREXLER!, LEONARD Kocu?, Worrcanc KonnZ, WERNER

Lavura!, JAN Muskarral, Saskia PrLural, CHrisToPH REDMER!,
and YaseMmIN ScueLHAAs! — lInstitut fiir Kernphysik, Johannes
Gutenberg-Universitat Mainz, Deutschland — 2II. Physikalisches In-

stitut, Justus-Liebig-Universitdt Giefsen, Deutschland

The crystal Zero Degree Detector (cZDD) is a proposed addition to the
BESIII experiment in China in the near future. In order to measure
hadronic cross sections with the Initial State Radiation (ISR) method
for a more precise calculation of the hadronic vacuum polarization
contribution to the anomalous magnetic moment of the muon, ISR
photons have to be detected. Since these photons are mostly emitted
at small angles in relation to the colliding particles, the ¢ZDD was
conceived to measure ISR at low angles of about 1.5 mrad to 10.4 mrad,
that are not covered yet by the already existing detectors at BESIII.
In this presentation the construction of the detector as well as test
measurements using the read out electronics are presented.

HK 6.5 Mon 17:45 H5
Status report on the progress on the analysis of the New-
SUBARU data — eNikoLINA LaLié!, THomMAs AUMANNT2, MAR-
TIN BaumanN!, Patrick VoN Beek!, Ioana GureorcHE®, HEIKO
ScuerT!, and DmyTrRO SymMocHko! — 1TU Darmstadt — 2GSI
Helmholtzzentrum — 3”Horia Hulubei” National Insitute for R&D in
Physics and Nuclear Engineering (IFIN-HH), 30 Reactorului 077125
Bucharest-Magurele

The photoneutron cross sections of 112Sn,116Sn,120Sn and 124Sn
were measured in(g,xn)reactions, where x =1-4, using a quasi-
monochromatic laser Compton-scattering g-ray beam at the NewSUB-
ARU facility. The goal of the experiment is to resolve the long-standing
discrepancy of the total and partial cross sections measured by the
Livermore and the Saclay groups. Measurements were done with g
energies from 8 MeV to 38 MeV. As a neutron counter a detector
with a flat-efficiency was used to take advantage of the direct neutron-
multiplicity sorting technique. After the cross sections are obtained
they will be compared to both data sets.The talk will be focused on
current results of the analysis of the data from 2019. measured at
NewSUBARU facility.

HK 6.6 Mon 18:00 Hb5

PANDA backward end-cap calorimeter support system —
eDaviD RopricUEz PINEIRO!, ALAaA DBEvssi!, FRANK Maas!2:3,

Luiat Capozzal, OLivEr NorL!, SAHRA WoOLFF!, PETER-BERND

Orte!, Dong Liu', ALEXANDER CHRISTIAN GERINER!, JULIAN
Moik!, and Samer KariLmis! for the PANDA-Collaboration —
IHelmholtz-Institut Mainz, Germany — 2Institute of Nuclear Physics,
Johannes Gutenberg University, Mainz, Germany — 2Prisma Cluster

of Excellence, Mainz, Germany

The PANDA experiment will be one of three experimental pillars at
the new accelerator facility FAIR in Darmstadt. The PANDA detector
system has been designed to record antiproton annihilations at high
rate and with high resolution and thus contribute to the understanding
of the strong interaction in the nonperturbative regime. The group in
Mainz is constructing the backward end-cap (BWEC) of the PANDA
electromagnetic calorimeter, which will be used at the MAMI electron
accelerator for a FAIR /Phase0 experiment at Mainz.

In order to mount and calibrate the detector a support system has
been designed and built. All mechanical parts (shafts, bearings, con-
necting elements and a high ratio worm gearbox) have been chosen to
comply with a safety factor of about two. It allows for a rotation by
90° changing between assembling position (mounting plate horizontal
- crystals vertical) and working position. Both positions will also be
used for the calibration with cosmic muons. The mechanical design of
the backward end-cap will be discussed.



