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Gruppenbericht HK 22.1 Di14:00 HG IX
First results from the Advanced GAmma Tracking Array
Demonstrator — eANDREAS WIENs!, BENEDIKT BIRKENBAcH!,
Barr BRUYNEEL!, JUErRcEN EBERTH!, HERBERT HEss!, DANIEL
Lerscu', GEORGE Pascovict!, PETeErR REITER!, and HEINzZ-GEORG
TuoMmas? for the AGATA-Collaboration — TKP, Universitéit zu Koln

— 2CTT, Montabaur

The Advanced Gamma Ray Tracking Array, a 47w v-ray spectrome-
ter, is based on the principle of gamma-ray tracking which provides
an optimal energy resolution, a very high efficiency and a position
sensitivity of a few millimeters for energy depositions after v-ray in-
teractions. The AGATA demonstrator started operation at LNL Leg-
naro after commissioning experiments employing the complete detec-
tion sequence. Four AGATA triple cluster detectors comprising each
three highly segmented HPGe detectors are operated together with
electronics digitizing the acquired pulses. Online pulse shape analysis
is successfully used to determine the positions of the «-ray interaction
points. The energies and coordinates of coincident interactions are pro-
cessed by the tracking algorithm. The tracking procedure is validated
by demonstrating an improved energy resolution after Doppler correc-
tion. Different type of nuclear reactions were exploited at Legnaro to
study coincidences between charged particle detectors or the PRISMA
spectrometer and the AGATA demonstrator array. Latest results of the
first in-beam experiments will be presented. Supported by the German
BMBF(06K-167, 06KY2051)

HK 22.2 Di 14:30 HG IX

Status report on cryogenic stopping cell for the Low-Energy
Branch of the Super-FRS at FAIR — eSivaji PURUSHOTHAMAN?,
ManisEA Ransan?, PETER DENDOOVENZ, WoLFGaNG Prass!3, and
CHRISTOPH SCHEIDENBERGER!3 — 1GSI, Darmstadt, Germany —
2KVI, University of Groningen, Netherlands — 3Justus Liebig Uni-

versity,Giessen, Germany

Low energy branch of the Super-FRS at FAIR in Darmstadt, Germany,
will allow studies of radioactive isotopes using laser techniques and ion
traps. For this purpose, we are developing an ion catcher that will stop
high-energy ions from the Super Fragment Recoil Separator (Super-
FRS) in helium gas and extract them as a low-energy beam using DC
and RF electric fields. The high purity of the helium gas will be ensured
by operation at low temperature. We are constructing a gas cell with
a stopping volume of length 1 m and diameter 0.30 m. To ensure fast
and efficient extraction of the ions stopped throughout the volume of
the cell we have opted for a DC field throughout the length of the cell
and an RF carpet with DC field superimposed at the exit side to guide
the ions towards the exit-hole without hitting the wall. As high-density
operation (up to 0.2 mg/cm?) is aimed for, we plan to push the limits
of DC field and RF force. The way these goals are translated into the
design will be shown. The status of the development of a cryogenic gas
catcher for the Super-FRS at FAIR will be presented. Details of the
mechanical and electronic design will be shown and the cooling and
temperature control systems will be discussed.

HK 22.3 Di 14:45 HG IX
Development of a beam profile monitor for degraded beams
at HISPEC/DESPEC at FAIR — eMicuaEL PreIFFER!, GHEO-
RGHE Pascovict!, NiceL WARR!, FARHEEN Naqvi?, and Jan JoLie!
— MKP, Universitat zu Koln — 2GSI, Darmstadt

In the context of the HISPEC/DESPEC part of NUSTAR at FAIR-
GSI we are investigating the development of new tracking detectors
to reconstruct the kinematics of the ions after they are decelerated
to energies of about 5MeV /u. The main issue encountered with slow-
ing down relativistic beams is the energy straggling and the spread
in space and direction of these beams. Thereby, new generations of
beam-characterization detectors are requested to allow not only the
precise determination of the position of an incoming ion and its energy
loss but also the arrival time (for time of flight purposes-TOF) and
if possible to reconstruct the ion track (Beam Tracking Detector), as
well.

Our solution uses the secondary electrons generated by ions passing
through a thin sheet of material (80 — 120ug/cm?). Two basic units
of large sensitive area (~ 80x100mm?) are placed downstream of the
beam axis and electrostatic mirrors project the secondary electrons on
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the position sensitive detectors.

The transparency of each component is ~ 90%, making the overall
transparency of one unit ~ 70%. We aim to get an angular resolution
of about 1.5 —2.5-10~2steradian with a sub-ns resolution for the TOF.
Even though the S/N ratio per current pulse is very promising, we are
facing a very high pulse shot noise at the MCP outputs. The source of
these additional electrons is under investigation.

HK 22.4 Di 15:00 HG IX
A novel liquid nitrogen fill level meter for the AGATA triple
cluster detector — eDANIEL LErscu!, BENEDIKT BIRKENBAcH!,
Bart BruvneeL!, HErBerT HEess!, JURGEN EBERTH!, GHEORGHE
Pascovict', PETER REITER!, HEINZ GEORG THOMAS?, and ANDREAS
Wiens! for the AGATA-Collaboration — !Institut fiir Kernphysik,
Universitit zu Kéln — 2CTT, Montabaur

The final Advanced Gamma Tracking Array (AGATA) will comprise
60 triple cluster detectors. Each cluster consists of three 36-fold seg-
mented HPGe-crystals which are operated at temperatures below 80 K.
Thus cooling the detectors with liquid nitrogen and a direct monitor-
ing of the liquid nitrogen level inside the detector dewar is a desirable,
crucial feature for operating the spectrometer. A novel liquid nitrogen
fill level meter is based on a capacity measurement which is enabled by
including a conducting cylinder into the dewar of the cryostat. The fill
level dependent capacity difference of less then 10 % between full and
empty is converted by a C/V-transducer. To accomodate for the non
linear position dependence of the fill level inside the cylinder capacity
measurements were performed with AGATA detectors at various in-
clinations and rotation angles of the detector axis. A supplementary
result of the studies are detailed investigations of the liquid nitrogen
consumption and the heat loss of the detector during different modes
of operation.
Supported by the German BMBF (06K-167, 06KY205I)

HK 22.5 Di15:15 HG IX
Space charge distribution in AGATA detectors — eBENEDIKT
BIRKENBACH, BART BRUYNEEL, JURGEN EBERTH, HERBERT HESS,
DanieL LerscH, GHEORGHE Pascovici, PETER REITER, and AN-
DREAS WIENS for the AGATA-Collaboration — IKP, Universitiat zu
Koln

The Advanced Gamma Tracking Array (AGATA) utilizes pulse shape
analysis to localize the y-ray energy deposition within the 36 segmented
high purity Germanium detector. Pulse shape analysis is based on mea-
sured or calculated datasets of position dependent v-ray interactions.
The space charge distribution within the n-type HPGe crystals is an
essential parameter needed for the calculations. A novel technique,
based on a capacitance voltage analysis, was developed to determine
the impurity concentration of the large volume detector in three di-
mensions. The capacitances of the bulk detector and each individual
segment were measured as a function of the bias voltage, utilizing the
newly developed pulser of the core preamplifier. The results of the
method are in good agreement with direct capacitance measurements
and results of elaborated computer simulations. The extracted impu-
rity concentrations are about 101¢ atoms per cubic meter. They agree
well with the results of analytical approaches and a few data points
provided by independent measurements of the crystal manufacturer.

Supported by the German BMBF under contracts 06K-167 and
06KY205I.

HK 22.6 Di 15:30 HG IX
Characterization of LN2 cooled APDs for Single Photon
Counting Applications — DENis ANIELSKI', WLADIMIR BucLak!,
eRAPHAEL JOHREN', VoLkeErR HANNEN!, RUBEN Loprgz Cotol,
WILFRIED NORTERSHAUSER?'3, RopoLFO SANCHEZ3, and CHRISTIAN
WEINHEIMER! — lInstitut fiir Kernphysik, Universitit Miinster —
2Institut fiir Kernchemie, Universitat Mainz — 3GSI Helmholtzzen-

trum fiir Schwerionenforschung, Darmstadt

Avalanche Photo Diodes (APDs) operated near LN2 temperature are
one of the technologies under investigation for the detection of low
levels of fluorescence light produced in the laser spectroscopy exper-
iment SPECTRAP at GSI. Measurements of hyperfine transitions in
highly charged ions require single photon detection capabilities from
the UV to the near infrared. With high quantum efficiencies in the visi-
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ble and NIR region (up to 1064 nm), APDs are a possible candidate for
measurements of the hyperfine transitions e.g. in 207Pb81-+. Problems
arise due to large dark count rates of the APDs when operated at room
temperature or with modest cooling only. To characterize dark current,
gain and SNR of the detectors as a function of temperature and bias
voltage, a LN2 cooled cryogenic test bed has been set up at the nuclear
physics institute in Miinster. To minimize the noise contribution from
external sources a low noise preamplifier tailored to operation at low
temperatures inside the vacuum has been developed. We will present
the latest results regarding the performance of the preamp design and
the temperature behavior and photon detection efficiency of the tested
APDs. This work is supported by an R&D contract with GSI.

HK 22.7 Dil15:45 HGIX
Pile-Up Korrektur fiir hochauflésende Germanium Detekto-
ren mittels eines Kalman Filters* — eDENiz SavRan1:2:3 A,
Likar?%, R. Novak? und M. VenceLi? — Institut fiir Kernphysik,
Technische Universitat Darmstadt — 2Jozef Stefan Institute, Ljublja-
na, Slovenia — 3Innovation Centre for Advanced Sensors and Sensor

Systems, INCAS?, Assen, The Netherlands — *Faculty of Mathema-
tics and Physics, University of Ljubljana, Slovenia

In vielen Experimenten, bei denen hochreine Germanium (HPGe) De-
tektoren zur y-Spektroskopie eingesetzt werden, stellen die Zahlraten
in diesen den limitierenden Faktor dar. Mit konventioneller analo-
ger Elektronik sind diese iiblicherweise auf einen Wert unterhalb von
10-15 kHz beschrankt. Das Aufkommen von schnellen FlashADCs
mit gleichzeitig hoher Auflésung ermdglicht vollig neue Analyseme-
thoden basierend auf den digitalisierten Detektorsignalen. In diesem
Beitrag stellen wir eine neue Methode vor, die auf der Anwendung ei-
nes Kalman Filters [1] auf den digitalisierten Datenstrom eines HPGe
Detektors beruht und es ermdglicht die Begrenzungen in der hand-
habbaren Zahlrate um weit iiber eine Grossenordnung zu erhdhen.
Ergebnisse fiir die erzielte Auflésung und Durchsatzraten fiir experi-
mentelle Daten bis hinauf zu 1 MHz werden présentiert.

*gefordert durch die DFG (SFB 634), LOEWE (HIC for FAIR) und
INCAS? (Assen, The Netherlands)

(1] R.E. Kalman, Trans. ASME, J. Basic Eng. 82 (1960) 35-45



