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A year-by-year record of 236U /238-U in coral as a step to-
wards establishing 236-U from nuclear weapons testing fall-

out as oceanic tracer — eSTEPHAN WINKLER!, PETER STEIER!,

and Jessica CARILLI? — !University of Vienna, Faculty of Physics,
Vienna, Austria — 2Australian Nuclear Science and Technology Or-

ganisation, Lucas Heights, Australia

Since uranium is known to behave conservatively in ocean waters,
236-U has great potential in application as oceanic tracer. 236-U
(t1/2=23.4Ma) was introduced into the oceans by atmospheric nu-
clear weapon testing with amount estimates ranging from 700kg to
1500kg. Thus a resulting initial average 236-U/238-U ratio of at least
5e-9 is expected for an oceanic mixed layer depth of 100m. This ratio
is already higher than the natural pre-nuclear background, which is
expected to be at 10e-14 levels.

Even the elevated ratios of global stratospheric fall-out are beyond
the capabilities of ICPMS and TIMS methods. However, the excep-
tional sensitivity and ultra-low background for 236-U of the Vienna
Environmental Research Accelerator’s Accelerator Mass Spectrometry
system allows us to measure down to 10-13 detection limits.

We present a year-by-year record of 236-U/238-U for a Caribbean
coral core covering years 1944 to 2006, thus allowing to us put con-
straints on the oceanic input of 236-U by atmospheric testing. More-
over modelling of the results also demonstrates the capabilities of 236-U
as oceanic tracer.
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Magnetic Field stabilization in THe-Trap — eSEBASTIAN
STREUBEL!, ToMmM1 ERONENY, MARTIN HOCKER!, JocHEN KETTER!,
ROBERT S. VaN Dvyck Jr.2, and Kraus Braum! — 1Max-Planck-

Institut fiir Kernphysik, Saupfercheckweg 1, 69117 Heidelberg, Ger-
many — 2Department of Physics, University of Washington, Seattle,
WA 98195-1560, USA

THe-Trap is a Penning trap mass spectrometer dedicated to measure
the 3H to 3He mass ratio aiming to a relative mass uncertainty bet-
ter than 10711, The most vital prerequisite for this measurement is
a stable magnetic field: The relative temporal fluctuations during a
measurement cycle of typically 1 hour, should be better than 10~11,
The 5.26 T field is provided by a superconducting magnet. Unfortu-
nately, the materials within the cryostat have a temperature-dependent
susceptibility which necessitates a temperature stabilization. The sta-
bilization is achieved by controlling the liquid helium level above the
traps, and by keeping the pressure of the liquid helium constant. An
important part of the system is the pressure reference, which is stable
at a 0.04 Pa level.

In addition to the stabilization of the field fluctuations within the
cryostat itself, a system to cancel external fluctuations is set up con-
sisting of a passive coil with a shielding factor of up to 180 build into
the cryostat. Furthermore, a Helmholtz coil pair is placed around the
cryostat. The compensation signal is provided by a custom-built flux-
gate magnetometer.

Technical details about the stabilization systems will be given.
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Mass measurements of 82:83Kr — eMarTIN Hocker!'2, Kraus
Braum!, and EpmunDp G. MYERs? — 'Max-Planck-Institut fiir Kern-
physik, Heidelberg — 2Department of Physics, Florida State Univer-
sity, Tallahassee, 32306-4350, USA

In 2005, The Florida State University Precision Penning Trap group
made mass measurements of 3%806Kr and 129:132Xe, which revealed
a three sigma deviation to the previously adopted value of the mass
of 84Kr [1,2]. Because noble gases can serve as readily available ref-
erence masses for a wide range of mass spectrometers, the group con-
curred to measure two more krypton isotopes, 82:83Kr, to cross-check
whether similiar deviations are present in these isotopes as well, and
to provide state-of-the-art reference mass values for all major krypton
isotopes.

The measurements were carried out in the FSU/MIT-trap, which
currently provides the most accurate mass ratios for stable, low-
charged atomic and molecular ions. The measurement technique uses
two single ions in the trap simultaneously, with the ions alternately
being parked on a large cyclotron orbit and measured in the center of
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the trap with the pulse-and-phase technique.

The new measurements are presented and an overview of the statis-
tical and systematic limitations is given.

This work was supported by the U.S. National Science Foundation.
[1] W. Shi et al., Physical Review A 72 022510 (2005)
[2] M. Redshaw et al., Physical Review A 74 012506 (2009)
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MR-ToF Isobar Separation for Mass and Life-Time Measure-
ments of Neutron-Rich Zinc at ISOLTRAP — GEORGES AuDI!,
DieTricH Brck?, Kraus Braum3, CurisTINE Boum3, CHRISTO-
PHER BORGMANN®, MARTIN BREITENFELDT?, R. BURcU CAKIRLI®,
Tuomas Erias CocoLios®, SERGEY ELISEEV3, SEBASTIAN GEORGES,
FrANK HERFURTH?, ALEXANDER HERLERT?, JURGEN KLUGEZ, MAG-
DALENA KowaLska®, SusanNe KrRemm®®, Davipb LUNNEY!, ENRIQUE
Minavya Ramirez?, Saran Nami®, Dennis NEIDHERRZ?, eMARCO
RoseEnBUscH?, STEFAN ScEwARz®, LuTz ScHWEIKHARD?, JULIANE
Staniall Menc Wana!, FrRaNk WienHoLTZ?, ROBERT N. WoOLF?,
and Kar Zuser!? — 'CSNSMIN2P3-CNRS, Université de Paris Sud,
Orsay, France — 2GSI Helmholtzzentrum fiir Schwerionenforschung
GmbH, Darmstadt, Germany — 3Max-Planck-Institut fiir Kernphysik,
Heidelberg, Germany — *Instituut voor Kernen Strahlingsfysica, Leu-
ven, Belgium — SCERN, Geneva, Switzerland — SNSCL, Michigan
State University, East Lansing, USA — 7FAIR GmbH, Darmstadt,
Germany — 3RIKEN Research Facility, Japan — 9Ernst-Moritz-
Arndt-Universitét, Greifswald, Germany — 9Technische Universitét,
Dresden, Germany

High-precision Penning-trap mass measurements of short-lived nu-
clei are performed with ISOLTRAP at the on-line isotope separator
ISOLDE/CERN. An important prerequisite to achieve relative uncer-
tainties of dm/m = 1078 is the availability of purely isobaric ion en-
sembles. To enhance the purity of radioactive ion beams, a multi-
reflection time-of-flight mass separator developed at the University
of Greifswald [1,2] has recently been implemented at the ISOLTRAP
setup. A mass resolving power of R = 2-10° and a contaminant reduc-
tion of four orders of magnitude by use of a Bradbury-Nielsen ion gate
have been achieved. The performance of the combined setup (includ-
ing an RFQ ion buncher, the MR-ToF MS and the two Penning traps)
in both offline tests as well as in first applications with radioactive ion
beams will be presented. Furthermore, the physics case and recent
results of mass measurements of neutron-rich Zinc will be shown.

[1] R. N. Wolf et al., Hyperfine Interact. 199, 115 (2011)

[2] R. N. Wolf et al., Int. J. Mass Spectrom., accepted
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Multianionen-Erzeugung in der Penningfalle in Abhingigkeit
von der Fallenspannung — eFRANKLIN MARTINEZ, STEFFI BANDE-
Low, CHRISTIAN BREITENFELDT, GERRIT MARX, LUTZ SCHWEIKHARD
und Frank WieNHOLTZ — Institut fiir Physik, Ernst-Moritz-Arndt
Universitat, 17487 Greifswald, Deutschland

Die simultane Speicherung von Clusteranionen und Elektronen in ei-
ner Penning-Ionenfalle eignet sich zur Erzeugung hoherer negativer
Ladungszustdnde der Cluster. Dabei muss zum einen die Fallenspan-
nung so grof gewdhlt werden, dass gespeicherte Elektronen ausrei-
chend Energie haben, um das Coulomb-Potential der bereits anioni-
schen Cluster zu iiberwinden. Zum anderen darf die Fallenspannung
zur Speicherung der Cluster aber einen kritischen Wert nicht {iberstei-
gen, welcher sich invers zum Masse/Ladungs-Verhéltnis der zu spei-
chernden Ionen verhalt. Da die Ausgangscluster jeweils einfach geladen
sind, und zur Erzeugung hoherer Ladungszustdnde insbesondere gro-
Rere Cluster bendtigt werden, widersprechen sich beide Kriterien fiir
die Fallenspannung. Durch schrittweises Aufladen der Cluster und Er-
hohen der Fallenspannung kann dieser Widerspruch jedoch umgangen
werden. Die experimentelle Umsetzung wird am Beispiel der Erzeu-
gung fiinffach negativ geladener Aluminiumcluster im 5-T-Feld vorge-
stellt. Der Zusammenhang zwischen der Hohe des Coulomb-Potentials
und der zur Elektronenanlagerung benétigten Fallenspannung werden
diskutiert, ebenso wie die erweiterten Moglichkeiten im kiirzlich instal-
lierten 12-T-Magneten.

MS 6.6 Tue 16:30 Poster.IV
Eine mobile Fallenapparatur fiir Cluster-Laser-Experimente
an massenselektierten Clustern — eMADLEN MOLLER!, ROBERT
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Irsic2, GERRIT MaRrx!, KarL-HEINZ MEIwWES-BROER? und LuTz
b b

ScHWEIKARD! — !Institut fiir Physik, Ernst-Moritz-Arndt Universi-
tét, 17487 Greifswald — 2Institut fir Physik, Universitit Rostock,
18501 Rostock

Im Rahmen des SFB652 [1] wurde ein Ionenfallensystem zur Untersu-
chung von massenselektierten Clustern unter Einwirkung eines Laser-
feldes aufgebaut und getestet. In einer ersten linearen Paulfalle wird ein
Tonenensemble von einer Clusterquelle eingefangen, gekiihlt und mas-
senselektiert. Die so praparierten Ionen kénnen entweder direkt einer
Wechselwirkung mit Laserlicht ausgesetzt werden oder in eine zweite
lineare Paulfalle transferiert werden. Nachgewiesen werden die in der
Falle verbliebenen Reaktionsprodukte iiber eine Flugzeitanalyse. Eine
variable Speicherzeit erlaubt kurze, aber auch definierbar ausgedehnte
Wechselwirkungszeiten mit Laserlicht und nachfolgende Reaktionszei-
ten. In ersten Experimenten konnten Cgo— und C;’O—Fullerene akkumu-
liert, gespeichert, gekiihlt und selektiert werden. Die mit Photoanre-
gung in der Falle erzeugten und weiter gespeicherten Reaktionsproduk-
te wurden mittels Flugzeitmassenspektrometrie analysiert. Im néchs-
ten Schritt soll das Fallensystem mit einer Magnetron-Ionenquelle ver-
bunden werden, um die Untersuchungen an Metall-Clustern fortzuset-
zen.

[1] http://web.physik.uni-rostock.de/sfb/
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Spin and orbital moments of isolated clusters - synchrotron

radiation elucidates nanomagnetism — SErcEY PEREDKOV!,

MarTHIAS NEEB2, WoLFGANG EBERHARDT!, JENNIFER MEYER3,
MarTHIAS ToMmBERS®, and eGEREON NIEDNER-SCHATTEBURGS —
1TU Berlin, Institut fiir Optik und Atomare Physik, Hardenbergstr.
36, 10623 Berlin, Germany — 2Helmholtz-Zentrum Berlin fiir Materi-
alien & Energie, BESSY II, Albert-Einstein-Str. 15, 12489 Berlin, Ger-
many — 3TU Kaiserslautern, Fachbereich Chemie und Foschungszen-
trum OPTIMAS, 67663 Kaiserslautern, Germany

The determination of spin and orbital magnetic moments from the
free atom to the bulk phase is an intriguing challenge for nanoscience,
since most magnetic recording materials are based on nanostructures.
We present, temperature-dependent X-ray magnetic circular dichroism
(XMCD) measurements of free Co-clusters (N=8-22) from which the
intrinsic spin and orbital magnetic moments have been deduced [1].
An exceptionally strong enhancement of the orbital moment is veri-
fied for free magnetic clusters which is 4-6 times larger than the bulk
value. Our temperature-dependent measurements reveal that the spin
orientation along the external magnetic field is nearly saturated at ca.
20 K and 7 T while the orbital orientation is clearly not. The compar-
ison of the magnetic moments as deduced from XMCD and previous
Stern-Gerlach measurements might help to reconcile divergent results
of the total magnetic moments of small Co-clusters published earlier.
We present an outlook towards other transition metal clusters.
References: [1] S.Peredkov et al., PRL 107, 233401 (2011)
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Normal and inverse H/D-isotope effects in the reactions
of size selected transition metal cluster ions with aro-
matic hydrocarbon molecule — ¢ CHRISTINE MERKERT, MATTHIAS
ToMBERS, LARS BARZEN, ANKE STAMM, MAXIMILIAN GAFFGA, and
GEREON NIEDNER-SCHATTEBURG — TU Kaiserslautern, Fachbereich
Chemie und Foschungszentrum OPTIMAS, 67663 Kaiserslautern, Ger-
many

Isolated transition metal cluster ions have been subject of reactiv-
ity studies ever since appropriate ion sources became available. We
have utilized high resolution mass spectrometry in conjunction with
ion trapping for the investigation of aromatic hydrocarbon reactivity
of Iron, Cobalt and Nickel cluster cations and anions in the cluster
size range from 3 to 30 atoms per cluster under single collision con-
ditions. The measurements serve to determine relative rate constants
for various reaction channels observed. Reaction rates of normal and
perdeuterated reactants reveal remarkable isotope effects, that are in
part normal and in part inverse. Mechanistic interpretations are to
discuss.
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A Detector for 3D Molecular Fragmentation Imaging at the

Cryogenic Storage Ring — eArNO BEcCker!, Kraus Braum!,

CraupE KranTz!, OLDRICH NovoTNY2, ANDREY SHORNIKOV!,
Kaua Spruck®, and ANDREAS WoLF! — 'Max-Planck-Institut fiir
Kernphysik, Saupfercheckweg 1, 69117 Heidelberg — 2Columbia As-

trophysics Laboratory, 550 West 120th Street, New York, NY 10027,

USA — 3Institut fiir Atom- und Molekiilphysik, Leihgesterner Weg
217, 35392 Giessen

The electrostatic Cryogenic Storage Ring (CSR), currently under con-
struction at the Max-Planck-Institute for Nuclear Physics in Heidel-
berg, will enable long time storage of slow molecular ions with ener-
gies up to 300 keV and low blackbody radiation corresponding to the
~10 K temperature of the storage ring enclosure. Under these condi-
tions, polyatomic ions up to high masses can be prepared in or near the
rovibrational ground state. Their fragmentation can be studied by fast-
beam coincidence fragment momentum imaging. A detection system
for 3D imaging of neutral fragments from Dissociative Recombination
reactions is being developed. The requirements of the CSR regarding
the huge temperature range from operation at ~10 K to bakeout at
~520 K as well as an extremly high vacuum of 10~ '3 mbar place high
demands on the detector design. The use of an MCP-based detector
with a multi-hit-capable position- and time-resolving delay-line anode
is investigated. Simulations of the achievable multi-hit resolution per-
formance for typical fragmentation events to be studied at the CSR
and the cryogenic implementation will be presented.
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A Converter-Plate Ion-Counting Detector for the Cryo-
genic Storage Ring — eKaua Spruck!, ARNO BECKERZ,

Kraus Braum?, CLaube KranTz?, ALFRED MULLER!, OLDRICH
2

Novorny3, STEFAN ScHIPPERS', ANDREY SHORNIKOVZ, and AN-
prREAS WoLF? — lInstitut fiir Atom- und Molekiilphysik, Lei-
hgesterner Weg 217, 35392 Giessen — 2Max-Planck-Institut fiir Kern-
physik, Saupfercheckweg 1, 69117 Heidelberg — 3Columbia Astro-

physics Laboratory, 550 West 120th Street, New York, NY 10027, USA

The electrostatic Cryogenic Storage Ring (CSR), currently under con-
struction at the Max-Planck-Institute for Nuclear Physics in Heidel-
berg, will allow for experiments with atomic, molecular and cluster ions
of 300 keV or lower energy in extremely high vacuum (XHV) condi-
tions. XHV will be achieved by cryopumping at 2 K in a chamber kept
at about 10 K. Collisions of the stored ions with photons, electrons,
or neutral heavy particles will lead to reaction products with masses
and/or charge states that differ from those of the primary particles. For
the detection of the reaction products a high-efficiency single-particle
detector based on a converter plate and electron detection by a mi-
crochannel plate detector has been designed and is currently being
tested. It has a sensitive area of ~20x50 mm? and will be mounted
on a translation stage with a travel range of up to ~40 cm inside the
cryogenic XHV. The layout is compatible with the cryogenic operating
conditions and a high-temperature bakeout of up to ~250°C.
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Das CSR-Reaktionsmikroskop — eJOHANNES GOULLON, SHAO-
FENG ZHANG, Kraus Braum, MANFRED GRIESER, ROBERT VON
HauN, ANDREAS WoLF, ALEXANDER DORN, DANIEL FIScHER, Ro-
BERT MOSHAMMER, CLAUS DIETER SCHROTER und JoacHiM ULLRICH
— Max-Planck-Institut fiir Kernphysik, Heidelberg

Am Max-Planck-Institut fiir Kernphysik in Heidelberg wird derzeit
ein kryogener elektrostatischer Speicherring (CSR) aufgebaut. Unter
Fliissig-Helium-Kiihlung werden Temperaturen weniger Kelvin bei ex-
tremen Vakuumbedingungen (< 10~ '3 mbar) erreicht. Dies erlaubt die
Durchfiihrung von Experimenten mit niederenergetischen, hochgelade-
nen lonen, zustandsselektierten Clustern oder ultra-kalten, wohlprapa-
rierten Molekiilionen (20-300keV / Ladungszustand) mit langen Spei-
cherzeiten und denkbar geringen Storungen durch die Umgebung, d.h.
durch Restgas oder Warmestrahlung. Wir berichten iiber den Auf-
bau eines kryogenen Reaktionsmikroskops (REMI) mit einem Gasjet-
Target und dessen Implementierung in den CSR.
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Status of the Cryogenic Storage Ring (CSR) — eSEBASTIAN
Menk!, Arno Becker!, FELix Bera!, Kraus Braum!, FLORIAN
FELLENBERGER!, MIcHAEL Frorse!, JoHANNEs GouLLon!, MaN-
FRED GRIESER!, CLAUDE KRANTZ!, MIicHAEL LANGE!, FELIX LAaux!,
RoLAaND REPNOW!, ANDREY ScHORNIKOV!, KA1JA SPRUCK?, ROBERT
voN Haun!, and ANDREAS WoLF! — Max-Planck-Institut fiir Kern-
physik (MPIK), 69117 Heidelberg — 2Institut fiir Atom- und Molekiil-
physik Justus-Liebig-Universitéit, 35392 Giessen

A novel cryogenic storage ring is currently under construction at the
MPIK. By electrostatic ion optical elements, the 35 m circumfer-
ence Cryogenic Storage Ring will be able to store ions at energies
of up to 300 keV per charge unit without any mass limitations. The
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CSR consists of a cryogenic (~5 K) beam pipe surrounded by two
radiation shields (40 and 80 K) in a large outer, thermal insulation
vacuum. Extreme vacuum (density ~103 cm™3) will be achieved by 2
K cryopumping as demonstrated in a prototype ion beam trap. The ion
optics was completely assembled within the precision cryogenic mount-
ing and shielding structure of the first corner. There, cooldown tests
to ~40 K were performed which confirmed the required sub-millimeter
accuracy of the specially designed electrode positioning under large
temperature changes. The high-voltage connections to the cryogenic
electrodes were installed and breakdown tests will be reported. Based
on the test results the beam pipe, electrode mounting and shielding
structures are under final construction for mounting during 2012.
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Status of the Low-Energy Electron Cooler for the Cryo-
genic Storage Ring — eCLAUDE KranTz!, ArRNO BECKER!,
Kraus Braum!, OrLpricH NovorTny?, STEFAN ScHIPPERS3, AN-
DREY SHORNIKOV!, Ka1ja Spruck®, and ANDREAS WoLr! — Max-
Planck-Institut fiir Kernphysik, Saupfercheckweg 1, 69117 Heidelberg
— 2Columbia Astrophysics Laboratory, 550 West 120th Street, New
York, NY 10027, USA — 3Institut fiir Atom- und Molekiilphysik, Lei-

hgesterner Weg 217, 35392 Giessen

The Cryogenic Storage Ring (CSR) under construction at the Max-
Planck Institute for Nuclear Physics in Heidelberg is a next-generation
electrostatic storage ring for atomic, molecular, and cluster ions. The
CSR beam pipe will be cooled to ~10 K, thereby reducing the residual
gas density and the black body radiation background to very low val-
ues. This will allow precision experiments on IR-active or very mas-
sive ionic species that are not possible in room-temperature setups.
The CSR features an electron-ion merged beams section that can be
used both for electron cooling of the stored ions and for low-energetic
electron-ion collision experiments. The design of the cooler must com-
ply with the requirements of the CSR with regard to its very large
range of operating and bakeout temperatures and the target vacuum
of 10~13 mbar. The cooler will use a combination of superconduct-
ing and cold copper coils for magnetic guiding of the electron beam.
The latter will be produced by a cold photocathode source already in
operation. The cooler entered its construction phase in 2011 and is
expected to become operational for the commissioning phase of the
CSR.
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High resolution in-jet resonance ionization laser spectroscopy
using an injection-locked Ti:sapphire laser @ RIKEN —
eVOLKER SONNENSCHEIN!, HipEKI Tomita2?, IaIN Moorg!, MIKAEL
RepoNEN!, TETsuo Sonopa3, MicuiHARU Wapa®, and Kraus
WEeNDT? — lnstitute of Physics, University of Jyviskyls, Finland —
?Department of Quantum Engineering, University of Nagoya, Japan
— 3RIKEN, Tokyo, Japan — %University of Mainz, Germany

The combination of resonant laser ionization with a radiofrequency
based ion guide extraction structure from a gas cell or hot cavity has
proven to provide high purity ion beams at radioactive ion beam fa-
cilities. So far this technique has been predominantly applied in com-
bination with a hot cavity atomizer, i.e. as the Laser Ion Source Trap
(LIST) at ISOLDE. The adaptation of this technique at facilities using
a buffer gas-filled stopping chamber like JYFL, LISOL, or BigRIPS to
stop and extract nuclear reaction products should provide further ben-
efits. The velocity spread of the atoms exiting the target chamber in
a supersonic jet is greatly reduced allowing for in-jet high resolution
studies of hyperfine structures as well as isotope shifts of the produced
isotopes. An injection locked pulsed Ti:sapphire laser is an ideal system
for studies in this environment as it provides both a narrow bandwidth
of less than 20 MHz as well as high photon flux enabling efficient single
pass frequency conversion to access the corresponding atomic ground
state transition wavelengths for the first step of the resonant ioniza-
tion process. A description of modifications made to the existing laser
geometry will be given together with first spectroscopic results.
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Hochprizise Messungen der Kohlenstoff-Konzentration in
Silicium mittels SSMS — eBERNHARD WIEDEMANN', MICHA-

EL DEVEAUX!, MicHAEL PETRI!, HANs CHRISTIAN ALT?, MARIA
PORRINI?, MARIA GIOVANNA PRETTO

3 und RoBERTO ScarLa® —

Hnstitut fiir Kernphysik, Goethe-Universitit, Max-von-Laue-Str. 1, D-
60438 Frankfurt am Main — 2University of Applied Sciences, D-80335
Miinchen — 3MEMC Electronic Materials, I-39012 Merano

Die Kohlenstoff-Konzentration in hochreinem kristallinem Silicium
wird mittels hochauflésender FTIR-Absorptionsspektroskopie bei tie-
fen Temperaturen (77K) gemessen. Multikristallines Silicium zeigt ge-
geniiber monokristallinem Silicium eine stark verdnderte Phononen-
struktur, so dass fiir kleine Kohlenstoff-Konzentrationen die FTIR-
Absorptionsspektroskopie nicht unmittelbar anwendbar ist. Dies wird
erst durch eine Wéirmebehandlung bei 1360°C ermdglicht, die zu
einer Anndherung der Phononenstruktur von multikristallinem an
die von einkristallinem Silicium fiihrt. Hochprazise Messungen mit-
tels SSMS-Methode ergeben an mono- und an multikristallinen
Silicium-Proben hohere Kohlenstoff-Konzentrationen als die FTIR-
Absorptionsmethode, die materialabhéngig zwischen 20ppb(atomar)
und 80ppb(atomar) liegen. In ultrahochreinem multikristallinem Ma-
terial sind oberhalb von 10ppb(atomar) unter gleichen Bedingungen
keine Kohlenstoff-Konzentrationen mittels SSMS nachweisbar. Es wer-
den experimentelle Vorgehensweisen beschrieben, die zu einer richtigen
Bestimmung der Kohlenstoff-Konzentration im Bereich oberhalb einer
Nachweisgrenze von 5ppb(atomar) notwendig sind.
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Ion Beam Camera for Mass Spektrometers — eANN-
KaruriN Rink!, JEns EBerr!, Timo DickeLb2, Hans GrisseLb2,
MarTIN  PeTRICK!, WoLFGaNG Prass?, and CHRISTOPH
SCHEIDENBERGER2 — ! Justus-Liebig-Universitit, Giessen — 2GSI
Helmholtzzentrum fiir Schwerionenforschung GmbH, Darmstadt

For the design and performance optimisation of a mass spectrometer
the spatial distribution of the ion beam plays an important role. In
particular, for a multiple-reflection time-of-flight mass spectrometer it
is important to know how the spatial distribution of ions evolves with
increasing number of turns. The ion beam camera has been developed,
which allows to determine the ion distribution.

For detecting the ions two micro-channel-plates (MCP) in chevron
configuration are used to generate conversion electrons and amplify the
signal. The electrons are post-accelerated onto a phosphor screen. The
fluorescence light is recorded by a CCD camera mounted in vacuum.
The advantage of such a detector system is the fast method of posi-
tion distribution determination, the simplicity of the required setup
and electronics and the single ion sensitivity. Furthermore the MCP
detectors can be tested for their spatial homogeneity.

The instrument was designed, constructed and successfully tested.
The setup and results will be shown and discussed.
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A monitoring and control system for the ISOLDE reso-
nance laser ion source RILIS — eRaLF RosserL!'2:3, VALENTIN
Feposseev!, Bruce Marsu!, SeBasTiaAN RoTue!2, and KrLaus
WEeNDT? — !Engineering Department, CERN, Geneva, Switzerland
— 2Institut fiir Physik, Johannes Gutenberg-Universitit, Mainz, Ger-
many — SFachbereich Design Informatik Medien, Hochschule Rhein-
Main, Wiesbaden, Germany

The RILIS laser ion source is one of the central components of the
ISOLDE on-line isotope production facility. A record of about 2500
hours of on-line operation for the year 2011 shows the major impor-
tance and high demand for RILIS which provides radioactive ion beams
of various elements with the highest efficiency and unmatched isobaric
purity. The RILIS is currently operated 24/7 with the operators con-
tinuously present to control and possibly correct the crucial laser pa-
rameters, i.e. wavelength, output powers and beam positions of all
individual lasers in use. Moreover, the operator acts as contact person
for the ISOLDE user to inform about its current status. Deploying a
widely automated, network-based monitoring and control software will
not only enable manpower to devote their time to system improvement
rather than supervision but also greatly improve health issues and work
safety as stay in areas with increased levels of radiation exposition will
be significantly reduced. The on-going software and hardware devel-
opment covers the four key aspects: Machine protection, monitoring
of beam parameters, automated correction and a RILIS status dis-
play for the users. The concept and the status of implementation are
presented.



