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MS 1: Prazisionsmassenspektrometrie, lonenfallen, FT-1ZR-MS, Molekiile, Cluster |

Zeit: Montag 10:45-12:45

Hauptvortrag MS 1.1 Mo 10:45 VMP 8 R05
First direct mass measurements of nobelium isotopes —
eMICHAEL BLOCK — GSI Helmholtzzentrum fiir Schwerionenforschung

The region of superheavy elements with their very high proton and
neutron number is of particular interest to study the nuclear strucutre
evolution at the extremes. The stability of these elements despite their
large Coulomb repulsion is due to shell effects. The next spherical shell
closures have been predicted by different theoretical models at proton
numbers Z = 114 — 126 and neutron number N = 184. In recent years
many new elements have been synthesized but the shell closure has
not been reached. Thus, accurate experimental data such as masses
of nuclei with Z > 100 are important to benchmark the theoretical
models. The Penning trap mass spectrometer SHIPTRAP at GSI is
presently the only device of its kind that can access trans-fermium ele-
ments for which no direct mass measurements have been performed so
far. Recently, a major breakthrough has been achieved with the direct
mass measurements of the nobelium isotopes 2°272%4No (Z = 102).
Their production rates of less than one ion per second in the case of
252No make these studies very challenging. The investigated isotopes
are connected by « decay chains up to Ds (Z=110) and can be used
for an accurate mass determination of these heavier nuclides that are
not accesible for a direct mass measurement yet. Moreover, direct mass
measurments can be used to pin down endpoints of decay chains that
are not connected to the known territory and can contribute to the
identification of superheavy elements.

Hauptvortrag MS 1.2 Mo 11:15 VMP 8 R05
Recent activities and results at the Penning-trap mass spec-
trometer ISOLTRAP — oM. KowaLskal, G. Aubpi?, D. BEck?3,
Kraus Braum?, M. BREITENFELDT?, CH. BOHM®, CH. BORGMANN?,
S. GEORGE?, FRANK HERFURTH®, A. HERLERT!, A. KELLERBAUER?,
D. LuNNEY2, E. MINAYA-RAMIREZ2, S. NamMi2, D. NEIDHERR®, M.
RoseNBUscH?, S. SCHWARZ”, LUTz SCHWEIKHARD?, and U. WARRING*
— 1CERN, Geneva, Switzerland — 2Université de Paris Sud, Orsay,
France — 3GSI Darmstadt, Germany — *MPI fiir Kernphysik Heidel-
berg, Germany — 2Ernst-Moritz-Arndt-Universitit Greifswald, Ger-
many — %Johannes Gutenberg-Universitit Mainz, Germany — "NSCL
MSU, East Lansing, USA

The Penning-trap mass spectrometer ISOLTRAP located at
ISOLDE/CERN, with its high performance and ability to address nu-
clides with production yields of a few 100 ions/s and half-lives below
100 ms, is a powerful tool to investigate the nuclear binding energies.
To its recent scientific highlights belong the masses of the proton halo
candidate '"Ne, 132:1348n relevant for the 7 process in nucleosynthesis
and magicity of N = 82, and 223-229Rn revealing a unique behaviour
of the double-mass differences proportional to the interaction of the
last proton and neutron. 2008 gave also the first discovery of a nu-
clide in a Penning trap, namely 229Rn. Technical activities included
the C-cluster ion source, new excitation schemes in the purifying trap
- to increase mass selectivity, studies of systematic effects - to lower
the present residual systematic uncertainty, and tests of tape-station
system for decay-spectroscopy studies on isobarically-purified samples.

MS 1.3 Mo 11:45 VMP 8 R05
Untersuchung alternativer Anregungsmethoden in
der Priparationspenningfalle von ISOLTRAP — eM.
Rosensuscu!, Kraus Braum?, Cu. Bonm®, CH. BORGMANNZ,
M. BREITENFELDT!, A. HERLERT?, M. KowaLska?, S. Nami®,
D. NEDHERR? und LUTz SCHWEIKHARD! — !Ernst-Moritz-Arndt-
Universitit, Greifswald, Deutschland — 2MPI fiir Kernphysik, Hei-
delberg, Deutschland — 3Johannes Gutenberg-Universitit, Mainz,
Deutschland — 4CERN, Genf, Schweiz — ®Université Paris-Sud,
Orsay, Frankreich

In vielen Bereichen der Physik werden Penningfallen zum Speichern
und Préiparieren von Ionen genutzt. Insbesondere ist das massenselekti-
ve Kiihlen von Ionen mit hohem Auflésungsvermégen (R = x7- = 10%)
bei ISOLTRAP [1] eine wirksame Technik, um Ionen von isobaren
Kontaminationen zu separieren. Dazu wird in der puffergasgefiillten
Priparationsfalle eine azimutale Quadrupolanregung auf der Zyklo-
tronfrequenz v. = g/m - B der zu zentrierenden Ionen eingestrahlt,
um die Magnetronbewegung der Ionen in die schnellere Zyklotronbe-
wegung umzuwandeln und diese im Puffergas zu kiihlen [2]. In diesem

Raum: VMP 8 R05

Beitrag werden Untersuchungen zu alternativen Anregungsformen vor-
gestellt, mit dem Ziel der Verkiirzung der Kiihlzeit und der Erhéhung
des Auflésungsvermaogens.

[1] M. Mukherjee et al., Eur. Phys. J. A 35, 1-29(2008)

[2] G. Savard et al., Phys. Lett. A 158, 247-252(1991)

MS 1.4 Mo 12:00 VMP 8 R05
Systematic studies at ISOLTRAP using the invariance the-
orem — eCHRISTINE BoruMm!, KLaus Braum?, CH. BORGMANNZ,
M. BREITENFELDT3, A. HERLERT?, M. KOwaLSKA?, D. LUNNEY?,
S. Namr®, DeNNis NrDHERR!, M. RoseNBuscH®, and LuTz
SCHWEIKHARD® — 1Johannes Gutenberg University, Mainz, Germany
— 2MPI for Nuclear Physics, Heidelberg, Germany — 3Ernst-Moritz-
Arndt University, Greifswald, Germany — *CERN, Geneva, Switzer-
land — ®University Paris-Sud 11, Orsay, France

ISOLTRAP is a Penning-trap mass spectrometer at the ISOLDE fa-
cility (CERN) where high-precision mass measurements on exotic nu-
clides are performed by determining their cyclotron frequency relative
to that of a reference ion. For the obtained frequency ratios the present
relative systematic uncertainty limit is dm/m = 8-1079 based on sys-
tematic studies using carbon cluster ions [1]. To further investigate
the origin of the systematic uncertainty, and hopefully to decrease the
magnitude, the invariance theorem by Brown and Gabrielse [2] was
used. All three motional ion eigenfrequencies, as well as the conversion
frequency were measured and compared. The difference Aw,. between
the conversion frequency and the cyclotron frequency calculated from
the invariance theorem was found to be mass independent and about
240 mHz. The knowledge of Aw, in turn allows to estimate trap imper-
fections. The results of this study will be presented. [1] A. Kellerbauer
et al., Eur. J. Phys. D 22, 53 (2003) [2] L. S. Brown, G. Gabrielse,
Phys. Rev. A 25, 2423 (1982)

MS 1.5 Mo 12:15 VMP 8 R05
TRIGA-TRAP: A Penning trap mass spectrometer at the re-
search reactor TRIGA Mainz — eCHRISTIAN SMORRA!:2) KLAUS
Braum!:3, MicHAEL BLock?, KLAUS EBERHARDT2, MARTIN EIBACH?,
FRANK HERFURTH?, JENS KETELAER®?, JOCHEN KETTER®, KONSTANTIN
KNUTH®, SZILARD NAGY3, and JuLiA REpP® — 1Physikalisches Insti-
tut, Universitit Heidelberg, D-69120 Heidelberg — 2Institut fiir Kern-
chemie, Universitit Mainz, D-55128 Mainz — 3Max-Planck-Institut
fiir Kernphysik, D-69117 Heidelberg — #GSI Helmholtzzentrum fiir
Schwerionenforschung GmbH, D-64291 Darmstadt — ®Institut fiir
Physik, Universitdt Mainz, D-55128 Mainz

Nuclear masses represent the binding energies and, therefore, the sum
of all interactions in the nucleus. They provide an important input pa-
rameter to nuclear structure models. Presently, a tremendous interest
in masses of very exotic neutron-rich nuclides exists to support the-
oretical models for the nucleosynthesis via the rapid neutron capture
process. The research reactor TRIGA Mainz provides access to a large
variety of neutron-rich nuclides produced by thermal-neutron induced
fission of an actinide target. The double-Penning trap mass spectrom-
eter TRIGA-TRAP will perform high-precision mass measurements in
this region of the nuclear chart as well as on actinides from uranium to
californium [1]. It also serves as a test facility for the development of
new techniques that will be implemented in future facilities like MATS
at FAIR (GSI, Darmstadt). The layout of TRIGA-TRAP as well as
recent mass measurements will be presented.

(1] J. Ketelaer et al., Nucl. Instr. Meth. A 594 (2008) 162.

MS 1.6 Mo 12:30 VMP 8 R05
Penning trap mass measurements and laser spectroscopy
on neutron-rich fission products extracted from the re-
search reactor TRIGA-Mainz — eMARTIN EiBacu!, KLAUS
BrauM2, KLAUS EBERHARDT®, FRANK HERFURTH?, JENS KETELAER!,
JocHEN KETTER!, KONSTANTIN KNUTH!, SZILARD NAGYZ, WILFRIED
NORTERSHAUSER®, and CHRISTIAN SMORRA®® — lInstitut fiir Physik,
Universitit Mainz, D-55128 Mainz — 2Max-Planck-Institut fiir Kern-
physik, D-69117 Heidelberg — 3Physikalisches Institut, Universitit
Heidelberg, D-69120 Heidelberg — *GSI Helmholtzzentrum fiir Schw-
erionenforschung GmbH, D-64291 Darmstadt — SInstitut fiir Kern-
chemie, Universitdt Mainz, D-55128 Mainz

TRIGA-SPEC is a setup for Penning trap mass spectrometry and
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collinear laser spectroscopy on short-lived neutron-rich nuclides located
at the research reactor TRIGA-Mainz. It is dedicated to the determina-
tion of nuclear ground-state properties like masses and charge-radii[1].
The nuclides are produced by neutron-induced fission of an actinide
target located in a target chamber near the reactor core. It is required
to extract the nuclides fast and with high efficiency from the target
chamber in order to make precision experiments on short-living species

with half-lives in the order of 1s. To this end, they are flushed out with
a helium gas jet containing carbon aerosols and transported through
a skimmer region to an ECR ion source. The characterisation of the
carbon aerosol generator and the verification of transported fission
products will be presented.

(1] J. Ketelaer et al., Nucl. Instr. Meth. A 594 (2008) 162

MS 2: Prazisionsmassenspektrometrie, lonenfallen, FT-1ZR-MS, Molekiile, Cluster Il

Zeit: Montag 14:00-16:00

Hauptvortrag MS 2.1 Mo 14:00 VMP 8 R05
PENTATRAP: A precision Penning trap mass spectrome-
ter for highly-charged ions — eSERGEY ELISEEV!, JOSE CRE-
spo0 LOPEZ-URRUTIA', CHRISTOPH DIEHL!, SEBASTIAN GEORGED?Z,
JENS KETELAER®, SZILARD NAGY3, YURI Novikov4, DAVID PINEGAR!,
WOLFGANG QUINT®, JuLia REepp!:2, CHRISTIAN Roux!2, ANDREAS
Rosa2, STEFAN ULMER3%, and Kraus Braum! — !Max-Planck-
Institut fiir Kernphysik, D-69117 Heidelberg — ?Ruprecht Karls Uni-
versitit Heidelberg, D-69120 Heidelberg — 3Johannes Gutenberg-
Universitit, Institut fir Physik, D-55128 Mainz — 4St. Petersburg
Nucl. Phys. Inst., 188300 Gatchina, Russia — ®Helmholtzzentrum fiir
Schwerionenforschung GmbH, D-64291 Darmstadt

A novel cryogenic Penning trap setup called PENTATRAP is under
construction at the Max-Planck-Institut fiir Kernphysik, Heidelberg.
It aims for high-precision mass measurements on highly-charged stable
and long-lived single ions related to tests of fundamental symmetries
and constants. In order to reach the needed accuracy of 10~ for
medium-heavy nuclides a monitoring of the magnetic field in real time
in combination with the dip detection technique performed on highly-
charged ions will be implemented. The apparatus is planned to be
coupled to the EBIT at MPI-K and later to the HITRAP facility at
GSI. The design studies of the project will be presented.

MS 2.2 Mo 14:30 VMP 8 R05
Penning trap setup and detection principle at the PENTA-
TRAP project. — eJULIA REPP, SERGEY ELISEEV, SEBASTIAN
GEORGE, ANDREAS Ro0sA, CHRISTIAN Roux, and KrLAUS BLAUM —
Max-Planck-Institut fiir Kernphysik, D-69117 Heidelberg

PENTATRAP constructed at the Max-Planck-Institute of nuclear
physics in Heidelberg is a unique Penning trap experiment, since a
stack of five cylindrical Penning traps will be used for high-precision
mass measurements. The ions of interest will be highly charged ions
delivered either from an EBIT in Heidelberg or from the HITRAP
facility at GSI. In the on-line apparatus the Penning traps will be lo-
cated in an ultra high vacuum inside a copper chamber. This chamber
will be situated in liquid helium inside a superconducting cryogenic
magnet. The trap setup itself consists of two monitor traps for a con-
tinuous B-field investigation, two preparation traps enabling a fast ion
exchange and a precision trap where the actual mass measurement is
carried out via a non-destructive image current detection technique.
To perform the individual measurements, some trap electrodes will be
connected to tank circuits which consist of a high-Q inductor followed
by a low-noise amplifier with high input impedance.

In this talk, the importance of the five Penning taps to gain highest
precision will be discussed. Moreover, further design developments of
the electronics as well as the trap and trap chamber manufactoring
progress will be presented.

MS 2.3 Mo 14:45 VMP 8 R05
Preparation of a tritium Q-value measurement in a dou-
ble Penning trap — eCHRrisTOPH DiEHL'2, DAVID PINEGAR!,
ROBERT VAN Dyck Jr.3, CuristorH OrTH2, and KLAUS Braum!-2
— 1Max-Planck-Institut fiir Kernphysik, Saupfercheckweg 1, 69117
Heidelberg, Germany — Z2Physikalisches Institut, Ruprecht-Karls-
Universitit, 69120 Heidelberg, Germany — 3Department of Physics,
University of Washington, Seattle, WA 98195-1560, USA

A precise determination of the Q-value of tritium (3H) is of relevance
for the determination of the electron anti-neutrino mass as aspired by
the Karlsruhe Tritium Neutrino Experiment (KATRIN). In our double
Penning trap mass spectrometer we aim to measure the mass ratio of
3H and its 3-decay product 3He to an accuracy of 10711, which would
determine the Q-value to an accuracy of 30 meV. The spectrometer

Raum: VMP 8 R05

we utilize is an enhanced version of the University of Washington Pen-
ning trap mass spectrometer (UW-PTMS)[1] and was recently trans-
fered from Seattle to Heidelberg, where it is set up at the moment
as the MPIK/UW-PTMS. We will present the necessary preparation
work at the Max-Planck-Institut fiir Kernphysik. This includes major
reconstructions of the building as well as studies and control of environ-
mental parameters in the laboratory, like temperature and magnetic
field.

[1] D. B. Pinegar, S. L. Zafonte, R. S. Van Dyck Jr., Hyperf. Int.
174, 47 (2007)

MS 2.4 Mo 15:00 VMP 8 R05
Broad-band FT-ICR detection at the Penning trap mass
spectrometer TRIGA-TRAP — eKONSTANTIN KNuTH!, KLAUS
Braum?:3, MicHAEL BLock?, KLAUS EBERHARDT®, MARTIN EiBacu!,
FRANK HERFURTH?, JENS KETELAER!, JOCHEN KETTER!, SZILARD
NaGy?, JuniA Repp'»2, CHRISTIAN SMORRA3:®, SVEN SturMm!, and
STEFAN ULMERD3 — lInstitut fiir Physik, Universitit Mainz, D-55128
Mainz — 2Max-Planck-Institut fiir Kernphysik, D-69117 Heidelberg
— 3Physikalisches Institut, Universitit Heidelberg, D-69120 Heidel-
berg — #GSI Helmholtzzentrum fiir Schwerionenforschung, D-64291
Darmstadt — °Institut fiir Kernchemie, Universitit Mainz, D-55128
Mainz

The double Penning trap mass spectrometer TRIGA-TRAP will per-
form high-precision mass measurements on exotic neutron-rich nu-
clides, which are produced via neutron-induced fission of actinide tar-
gets at the research reactor TRIGA Mainz. In order to determine which
ion species are present in the ion bunch delivered to the Penning trap
system, a non-destructive ion detection technique will be implemented
in the cylindrical purification trap. This so called broad-band Fourier
transform ion cyclotron resonance (FT-ICR) detection technique is
based on the detection of image currents, induced by the ions in the
trap electrodes. To this end, a new cryogenic low-noise broad-band am-
plifier is being designed and tested. With this system the identification
of contaminations will be possible without the need to eject ions from
the trap as usually done at other facilities. The setup as well as its
present status will be presented.

MS 2.5 Mo 15:15 VMP 8 R05
Status der MATS Facility — oGERRIT MaRrx!, LuTz
SCHWEIKHARD!, KrAUusS Braum?, MICHAEL BLOCK3, CHRISTO-
PHER GEPPERT?, FRANK HERFURTH®, A. HERLERT®, WILFRIED
NOERTESHAEUSER?, W. Prass®, LuTz SCHWEIKHARD!, PETER
THIROLF” und DIE MATS COLLABORATION® — lInstitut fiir Physik,
Ernst-Moritz-Arndt-Universitét, 17487 Greifswald — 2MPI fiir Kern-
physik, 69117 Heidelberg — 3GSI, 64291 Darmstadt — *Johannes-
Guthenberg-Universitit, 55099 Mainz — ®*CERN, CH-1211 Geneva 23
— 6 Justus-Liebig-Universitit, 35390 Giessen — " Ludwig-Maximilians-
Universitéat, 80539 Miinchen

Die Masse, bzw. die Kernbindungsenergie, ist eindeutig und charakte-
ristisch fiir jeden einzelnen Kern und ist das Resultat der starken und
der elektromagnetischen Kraft im Kern. Prizise Massenmessungen und
der damit mogliche prazise Vergleich mit kerntheoretischen Modellen
erlaubt die Verfeinerung dieser Modelle. Die Untersuchung lokaler Ei-
genschaften wie Deformationen oder die Bindungsenergie der letzten
Nukleonen fordern Massenmessungen mit einer relativen Genauigkeit
von bis zu 10~8. Die entscheidenden Tests sind nur an besonders exoti-
schen Kernen moglich, wie sie am geplanten Super FRS zur Verfiigung
stehen werden. Die MATS Facility (Precision Measurement of very
short-lived nuclei using an Advanced Trapping System for highly char-
ged Ions) an FAIR besteht aus der Kombination eines RFQ Bunchers,
einer EBIT, eines MR-ToF und verschiedenen Pennigfallen. In diesem
Beitrag wird der Status des Experiments vorgestellt.
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MS 2.6 Mo 15:30 VMP 8 R05
Status des WITCH Experimentes — eMaRrRcus BEck!, PE-
TER FRIEDAG!, JONAS MADER!, CHRISTIAN WEINHEIMER!, NAUSI-
KAA GEERAERT2, NATHAL SEVERLINS?, MICHAEL TANDECKI?, EMIL
TRAYKOVZ, SIMON VAN GORP2, FREDERIK WAUTERSZ, ALEXANDER
HERLERT® und DIE ISOLDE KOLLABORATION® — !Institut fiir Kern-
physik, WWU Miinster, Wilhelm-Klemm Str. 9, 48149 Miinster,
Deutschland — 2Instituut voor Kern- en Stralingsfysica, K.U.Leuven,
Celestijnenlaan 200D, B-3001 Leuven, Belgien — 3CERN, CH-1211
Geneve 23, Schweiz

Das WITCH Experiment misst das Riickstofispektrum der Tochterio-
nen nach Kern-Betazerfall unter Verwendung von Penningfallen als
Quelle und eines Retardierungsspektrometers zur Energieanalyse. Aus
dem Riickstoflspektrum soll die Beta-Neutrino Winkelkorrelation mit
hoher Genauigkeit (j0,5%) bestimmt werden. Ziel ist dabei die Suche
nach exotische Wechselwirkungen jenseits des Standardmodelles.

In 2008 und 2009 wurden zahlreiche Verbesserungen am experimen-
telle Aufbau vorgenommen sowie Simulationen zu Transmission und
systematischen Effekten durchgefiihrt. In diesem Vortrag werden wir
den Stand des Experimentes, der Simulationen und der Auswertung
bestehender Mefdaten vorstellen, sowie einen Uberblick der Planung
fiir 2009 und 2010 geben. Diese soll zu einer prazisen Messung des
RiickstoBspektrums und der Bestimmung wesentlicher systematischer

Effekte fiithren.
Dieses Projekt wird durch das BMBF unter dem Kennzeichen
06MS270 gefordert.

MS 2.7 Mo 15:45 VMP 8 R05
Recent results from the Penning trap mass spectrometer
JYFLTRAP — eCHRISTINE WEBER, VIKI-VEIKKO ELOMAA, TOMMI
ERONEN, JANT HAKALA, ARI JOKINEN, ANU KANKAINEN, SAIDUR RaA-
HAMAN, JUHO RISSANEN, and JUHA AysTO — Department of Physics,
P.O. Box 35 (YFL), FI-40014 University of Jyvéskyld, Finland

Accurate mass determination employing Penning ion traps has gained
increasing importance after the installation of several new on-line fa-
cilities at accelerator labs. These setups combine unique production
possibilities for rare isotopes with elaborate ion-capture and manip-
ulation techniques. Since the final commissioning of the JYFLTRAP
setup at the IGISOL facility in Jyvéskyléd, the masses of more than
200 short-lived nuclides have been measured. Their knowledge applies
to studies on nuclear structure, the modeling of nucleosynthesis pro-
cesses, tests of the conserved vector current (CVC) hypothesis and the
unitarity of the CKM matrix, and furthermore, can help to assist in
ongoing searches of neutrinoless double-beta decays. This presentation
will focus on recent highlights studied at JYFLTRAP.

MS 3: Prazisionsmassenspektrometrie, lonenfallen, FT-1ZR-MS, Molekiile, Cluster 11l

Zeit: Montag 16:00-18:15

Hauptvortrag MS 3.1 Mo 16:00 VMP 8 R05

Penning trap mass measurements on stable isotopes — eDAVID
PINEGAR — Max-Planck Institut fiir Kernphysik, Heidelberg

Because single ions of long-lived nuclides can be observed indefinitely
in Penning traps, there is no fundamental limit on the resolving power
of Penning trap mass spectrometers. Instead, practical limitations ob-
served on the accuracy of these experiments have included instabilities
of the trap’s magnetic field strength, the voltage source used to bias
the ring electrode, and the frequency standard used for reference. This
talk will review several different techniques used by several research
groups to minimize these sources of uncertainty, allowing atomic mass
ratios to be measured with uncertainties approaching, and sometimes
even exceeding 1 part in 101!, This precision is useful for mass mea-
surements related to neutrino physics, such as neutrinoless double-beta
decay. But due to the speaker’s involvement, special emphasis will be
given to work on the tritium/helium-3 mass ratio and its application
to beta-spectrometer direct neutrino mass measurements.

MS 3.2 Mo 16:30 VMP 8 R05
Results from the commissioning of the double Penning trap
system MLLTRAP[*] — eVELI KOLHINEN, EvA GARTZKE, DIET-
RICH HABS, JURGEN NEUMAYR, CHRISTIAN SCHURMANN, JERZY Sz-
ERYPO, and PETER THIROLF — Fakultdt fiir Physik, LMU Miinchen
and Maier-Leibnitz Laboratory, Am Coulombwall 1, 85748 Garching,
Germany

A cylindrical double Penning trap [1] has been installed and success-
fully commissioned at the Maier-Leibnitz Laboratory (MLL) in Garch-
ing. This trap system has been designed to isobarically purify low en-
ergy ion beams and perform highly accurate mass measurements. Test
measurements were performed by using an offline Rb surface ion source
producing singly charged 8°Rb and 87Rb ions. A mass resolving power
of 139(2) - 103 has been reached with the purification trap for 85Rb
ions and a relative mass uncertainty of the order of dm/m = 2.9 - 108
with the measurement trap for 8°Rb ions by using 37Rb as reference
ions. This value does not yet include systematic uncertainties. Detailed
studies of systematic uncertainties arising from magnetic field changes
caused by short term temperature and pressure fluctuations in the ex-
perimental area and from the long term decay of the magnetic field
strength have been performed and the result of the analysis will be
presented. Mass measurements with offline actinide alpha recoil ion
sources providing heavy radioactive species (e.g. 24OU) are in prepara-
tion.

[*] Supported by DFG under contract HA 1101/14-1 and by Maier-
Leibnitz-Laboratory, Garching.

MS 3.3 Mo 16:45 VMP 8 R05

Raum: VMP 8 R05

Parametrische Anregung von Ionen in einer ICR-Falle durch
Axialisierung mit 2 Elektroden — eFRANKLIN MARTINEZ!, ALEX-
ANDER HERLERT?, GERRIT MARX!, LUTZ SCHWEIKHARD! und NOEL-
LE WALSH! — lInstitut fiir Physik, Ernst-Moritz-Arndt Universitiit,
17487 Greifswald, Deutschland — 2Physics Department, CERN, 1211
Geneva 23, Switzerland

Die  azimuthale Quadrupolanregung wird in der ICR-
Massenspektrometrie vor allem in Kombination mit Puffergaskiihlung
verwendet, um eine Axialisierung der gespeicherten lonen zu errei-
chen. Die herkémmliche Quadrupolanregung wird an 2 Paaren jeweils
gegeniiberliegender Ringsegmente mit entgegengesetzter Phase ange-
legt. Verwendet man aber zur Anregung nur ein Elektrodenpaar, so
fithren parametrische Resonanzeffekte bei den Frequenzen 2v. und
vp = vy — v_ unter bestimmten Umsténden zu einem unbeabsichtig-
ten Ionenverlust aus der Falle. Diese parametrischen Resonanzeffekte
wurden theoretisch und experimentell untersucht. Durch eine einfache
Vektordarstellung koénnen die Multipol-Komponenten verschiedener
radialer Anregungsschemata abgeleitet und somit parametrische An-
teile schnell erkannt werden. Der Einflu} der Quadrupolanregung
mit einer Phase konnte im Experiment am Beispiel der Axialisierung
gespeicherter Clusterionen gezeigt werden.

MS 3.4 Mo 17:00 VMP 8 R05
The influence of magnetic field fluctuations on the mass
uncertainty of SHIPTRAP — eCHRISTIAN DROESE?, DIETER
ACKKERMANNZ2, MICHAEL BLOCK!, MICHAEL DWORSCHAK!, SER-
GeEY ELISEEVZ, E. HAETTNER?, FRANK HERFURTH!, FRITZ-PETER
HESSBERGER!, SIGURD HOFMANN!, HEINZ-JURGEN KLUGED®, GER-
RIT MARX3, M. Mazzocco®, Yurt Novikov!:7, W. Prass?*, Sal-
DUR RAHAMANS, DANIEL RODRIGUEZ?, C. SCHEIDENBERGERD#, LUTZ
SCHWEIKHARD?, PETER THIROLF!?, GLEB VOBROBYEW!7 CHRISTINE
WEBERS, JENS KETELAER!! und JocHEN KETTER!! — 1GSI Helm-
holtzzentrum fiir Schwerionenforschung mbH, 64291 Darmstadt, Ger-
many — 2Max-Planck-Institut fiir Kernphysik, 69117 Heidelberg, Ger-
many — SInstitut fiir Physik, 17487 Greifswald, Germany — 4II.
Physikalisches Institut,Justus-Liebig-Universitit, 35392 Gielen, Ger-
many — SRuprecht-Karls-Universitit, 69120 Heidelberg, Germany —
SUniversity of Padova, 35122 Padova, Italy — 7“Petersburg Nucle-
ar Physics Institute, 188300 Gatchina, St. Petersburg, Russia —
8Department of Physics, University of Jyviskya, 40014 Jyviskyls, Fin-
land — 9Universidad de Huelva, 21071 Huelva, Spain — 9Fakultét fiir
Physik, Ludwig-Maximilians-Universitdt Miinchen, 85748 Garching,
Germany — Institut fiir Physik, Johannes-Gutenberg-Universitit,
55099 Mainz, Germany

Precise atomic mass measurements are essential for obtaining conclusi-
ve answers in several disciplines in physics. Particularly important are
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the values of masses of nuclides close to the limits of nuclear existence,
commonly referred to as exotic nuclides. The masses contribute, for
example, to a better understanding of astrophysical nucleosynthesis.
SHIPTRAP is a high-precission mass measurement facility for heavy
and superheavy ions produced in fusion-evaporation reactions at the
velocity filter SHIP at GSI. The system consists of a buffer-gas cell
to thermalise the incoming ions, an extraction system to separate the
ions from the buffer gas, an RFQ buncher to cool and accumulate the
ions and a tandem Penning-trap system for isobaric purification and
high-precision mass measurements. With this setup absolut mass mea-
surements with an uncertainty of about 10~® are possible. For the de-
tection of superheavy ions with low production rates in a penning trap
system a magnetic field with lowest possible fluctuations is essential to
minimize the systematical error of the results. These fluctuations can
be effectively reduced by stabilizing the temperature and the pressure
in the superconducting magnet. The implementation of such a system
and its impact on the uncertainty for long term measurements will be
presented.

MS 3.5 Mo 17:15 VMP 8 R05
Status of a non-destructive FT-ICR detection system for
KATRIN — eMarra UBieTo Diaz!, Kraus Braum!, DANIEL
RODRIGUEZZ, and STEFAN STAHL? — 1Max-Planck-Institute for Nu-
clear Physics, Heidelberg — 2Universidad de Huelva - Avda. de las
Fuerzas Armadas s/n 21071 Huelva — 3Stahl Electronics. Kellerweg
23, 67528 Mettenheim

The KATRIN experiment has been designed to measure the mass of
the electron antineutrino directly with a sensitivity of 0.2 eV, one order
of magnitude better than the present upper limit. The intended sen-
sitivity will be obtained by analyzing the end-point of the 3 spectrum
from the decay of tritium gas molecules To — (3HeT)+ + e + Ue.
The KATRIN setup comprises a gaseous tritium source, a transport
section, a pre-spectrometer, the main spectrometer and the detector.
In the main spectrometer the electrons from the decay are guided by a
strong magnetic field and analyzed using electrostatic fields. The tri-
tium gas is removed from the system by differential pumping and cryo-
genic trapping. The formation of ion clusters (T2,41)" which decay
with different end-points than 75, will prevent unambiguous analysis
of the end-point of the tritium decay. Therefore, the knowledge of the
concentrations of these ions is essential to evaluate the 8 spectrum.
The best way for a precise determination of these concentrations is the
use of Penning traps with FT-ICR detection systems. These Penning
trap systems will be located in the transport section. A prototype is
currently under commissioning at the Max-Planck Institute for Nuclear
Physics in Heidelberg. The status and results will be presented.

MS 3.6 Mo 17:30 VMP 8 R05
Cryogenic trapping of keV ion beams at the CSR prototype
— @SEBASTIAN MENK!, KLAUS BrAauMm!, MICHAEL FROESE!, MAN-
FRED GRIESER', ODED HEBER?, MICHAEL LANGE!, DiMITRY ORLOV!,
THOMAS SIEBER!, MICHAEL RAPPAPORT?, ROBERT VON HAHN!, JOZEF
VARJU', ANDREAS WOLF!, and DANIEL ZAJFMAN? — 'Max-Planck-
Institut fiir Kernphysik, Saupfercheckweg 1,69117 Heidelberg —
2Weizmann Institut of Science, Rehovot, 76100, Israel

A Cryogenic Trap for Fast ion beams (CTF) was built to explore cool-
ing techniques and test thermal decoupling of ion optics for the de-
velopment of the electrostatic Cryogenic Storage Ring (CSR). These
challenging projects will lead to a new experimental field of atomic and
molecular physics with keV ion beams. The cold conditions of 2-10 K
minimize the blackbody radiation field and are expected to lead to ex-

tremely low restgas densities (equivalent pressure at room temperature
~10~13 mbar) which result in long storage lifetimes and for molecular
ions to radiative cooling to their ro-vibrational ground states.

The CTF consists of two stacks of electrostatic mirror electrodes allow-
ing the storage of up to 20 keV ion beams. Cryogenic ion beam storage
has been realized with this device using a liquid helium refrigeration
system to cool down the experimental trapping area to few-Kelvin
cryogenic temperatures and experiments with cryogenically trapped
molecular nitrogen ions have been performed to verify the low vacuum
conditions by measuring their storage lifetimes.

MS 3.7 Mo 17:45 VMP 8 R05
Intense electron pulses for HITRAP from a robust GaAs
photocathode using UV pulse irradiation — eCLAUDE KRANTZ!,
DMITRY A. ORLOV!, ANDREAS WOLF!, GIANCARLO MAERO?, FRANK
HERFURTHZ?, and WOLFGANG QUINT? — !Max-Planck-Institut fiir
Kernphysik, Saupfercheckweg 1, 69117 Heidelberg — 2Gesellschaft fiir
Schwerionenforschung, Planckstraie 1, 64291 Darmstadt

The HITRAP facility includes a multiring Penning trap to store decel-
erated highly charged ions (HCI) from the GSI accelerator complex at
temperatures of 4 K. The trap will simultaneously store 10% HCI of ini-
tial kinetic energies of 6 keV/u and 10° cold electrons of temperature
kT = 10 eV, achieving electron cooling of the ions through Coulomb
scattering with the electrons and subsequent synchrotron radiation of
the latter. Electrons need to be produced in pulses of around 100 ns
in order to efficiently fill the cooler trap. For this purpose a photoelec-
tron gun has been developed at the Max-Planck-Institute of Nuclear
Physics (MPIK) based on a GaAs-photocathode. Following experience
gathered at the MPIK in the operation of such photocathodes, the elec-
tron gun will be operated in reflection mode using a pulsed UV light
source. Test measurements performed at the MPIK show that in this
regime the quantum efficiency of the photocathode can be expected
to be stable and robust against many vacuum degradations at a value
> 1073, which, by itself, would permit single-shot filling of the cooler
trap. Commissionning will allow to determine an optimal trap-filling
procedure.

MS 3.8 Mo 18:00 VMP 8 R05
Cryogenic hydrogen ions and chemical probing spectroscopy
in rf ion cages — eMaX H. BERG!, ANNEMIEKE PETRIGNANI!, DEN-
Nis BING!, HOLGER KRECKEL?, and ANDREAS WOLF! — Max-Planck
Institut fuer Kernphysik, Heidelberg D-69117 — 2Columbia Univer-
sity, New York, NY 10027, USA

Radio frequency ion cages in the 22-pole geometry are well established
tools for confining molecular ions in an almost field-free space, provid-
ing distinctly lower ion micromotion than standard Paul traps. We are
applying these devices for the cryogenic cooling of H;’ ions by He buffer
gas down to the lowest rotational levels. Hj plays an important role in
astrophysical and technical hydrogen plasmas, and is also a benchmark
for quantum mechanical calculations of rovibrational energy levels of
polyatomic molecules. For rovibrational spectroscopy, the conventional
absorption method is a cumbersome approach as densities are low and
Hg.L rovibrational transitions are weak. A much more efficient detec-
tion method adapted to the cold multipole traps is to probe photon
absorption by laser induced chemical reactions. The reaction products
are detected via a mass spectrometer with near unity efficiency. This
method revealed in the latest measurements the weakest H3+ rovibra-
tional transitions observed to date, accessing vibrational levels more
than 1.6 eV above the ground state.

MS 4: AMS-Applications

Zeit: Dienstag 10:30-13:00

Hauptvortrag MS 4.1 Di10:30 VMP 8 R05
Nuclear Astrophysics and AMS — eANTON WALLNER — VERA
Labor, Fakultédt fiir Physik, Univ. Wien, Wahringer Strasse 17, 1090
Wien, Austria

Nuclear astrophysics aims at describing nuclear processes relevant to
nucleosynthesis. Except for the very light elements, the abundance pat-
tern of our solar system is the product of nucleosynthesis within many
generations of stars. Isotopic abundances can be studied in the labo-
ratory via nuclear cross-section measurements at the relevant energy

Raum: VMP 8 R05

regimes. In cases of longer-lived nuclides or nuclides with an unfa-
vorable decay scheme, counting atoms directly via Accelerator Mass
Spectrometry (AMS) rather than their decay rates, is the far more
sensitive method.

The general isotopic pattern for elements heavier than Fe can be
understood as the result of a few distinct processes, like s-, r- or p-
process. Interestingly, recent observations of very old, so-called ultra-
metal-poor (UMP) stars indicate that our knowledge of nucleosynthe-
sis is still limited. New precise AMS measurements will help to clarify
this recently found discrepancy in UMP stars. In addition, the search
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for certain supernova-produced, long-lived radionuclides on Earth, like
60Fe, 182Hf 244Py and possibly super-heavy elements, will give an
improved insight into explosive nucleosynthesis scenarios.

An overview on recent activities of the AMS technique in nuclear
astrophysics will be given, including measurements relevant for Big-
Bang nucleosynthesis and the search for SN-produced radionuclides on
Earth.

MS 4.2 Di11:00 VMP 8 R05
Suche nach schwersten primordialen Radionukliden —
JOHANNES LACHNER!, IRiS DILLMANN!, THOMAS FAESTERMANN!,
UDO GERSTMANN?, GUNTHER KORSCHINEK', CHRISTOPH LIERSES,
MikHAIL PouTivrsev!, GEORG RUGEL! und ANDREAS TURLER3 —
1Physik Department, Technische Universitit Miinchen — 2Helmholtz-
Zentrum Miinchen — 3Institut fiir Radiochemie, Technische Univer-
sitdt Miinchen

Langlebige Radioisotope ermdglichen unter anderem Untersuchungen
von Vorgidngen wihrend des Frithstadiums des Sonnensystems. Am
Miinchner Beschleunigerlabor kénnen mithilfe einer Flugzeitmessung
hochempfindliche und untergrundfreie Messungen von solchen Nukli-
den durchgefiihrt werden.

Dieser Aufbau wurde auch fiir die Suche nach natiirlichem 244Pu
(T1/2=81 Ma) benutzt, von dem man annimmt, dass es sowohl das
kurzlebigste als auch das schwerste primordiale Nuklid auf der Erde
ist. Nach mehreren indirekten Nachweisen von zerfallenem 244Pu iiber
die Messung fissiogener Xenon-Isotope gelang einmalig (Hoffman et
al., Nature, 234:132-134, 1971) die direkte Bestimmung des natiirlichen
Vorkommens von 244Pu in dem Seltenerdmineral Bastnaesit. Unsere
Messungen des gleichen Minerals zeigen jedoch kein 244Pu und schlie-
Ben insgesamt ein natiirliches Vorkommen dieses Nuklids in der bei
Hoffman et al. angegebenen Haufigkeit aus.

MS 4.3 Dil1l:15 VMP 8 R05
Uber die Halbwertszeiten von Be-10 und Fe-60 —
oGEORG RUGEL!, ANDREAS BERGMAIER?, IRIS DILLMANN!, THOMAS
FAESTERMANN!, UDO GERSTMANN®, INES GUNTHER-LEOPOLD?*, NIKO
KiveL?, Kraus KNiE!, GUNTHER KORSCHINEK!, JOHANNES LACHNER!,
CHRISTOPH LIERSE VON GOSTOMSKI®, MouMITA MAITI!, MIKHAIL
PouTivrsev!, ARIANE REMMERT?, DOROTHEA SCHUMANN%, ANTON
WALLNER®, REGIN WEINREICH? und MICHAEL WOHLMUTHER? —
IFachbereich Physik, Technische Universitit Miinchen — 2Universitéit
der Bundeswehr Miinchen — 3Helmholtz Zentrum Miinchen — 4Paul
Scherrer Institut, 5232 Villigen, Schweiz — 5Institut fiir Radiochemie,
Technische Universitiat Miinchen — VERA Wien, Osterreich

Die genaue Kenntnis sehr langer Halbwertszeiten (im Bereich von Mil-
lionen Jahre) von Radionukliden ist von groer Wichtigkeit in oft sehr
verschiedenen wissenschaftlichen Disziplinen, die von der Astrophy-
sik (60Fe7 Nukleosynthese in unserer galaktischen Umgebung) bis zur
Geologie (19Be, Expositionsdatierung) reichen. Die Bestimmungen er-
fordern dedizierte Methoden, da die Zerfallskurven auflerhalb des Be-
obachtungszeitraumes liegen. Aus der Messung der Anzahl der Nuklide
sowie der jeweiligen Aktivitdt, wird dann auf die jeweilige Halbwerts-
zeit, geschlossen. Die Anzahl wird durch unterschiedlichste massenspe-
zifische Techniken bestimmt, die Aktivitit entweder direkt oder durch
die Beobachtung des Aufbaus sekundirer Zerfille. Im Vortrag wird
detailliert auf unsere neuesten Messungen zu den Halbwertszeiten von
10Be und %°Fe eingegangen.
Diese Arbeit wurde von der DFG durch EXC 153 gefordert.

MS 4.4 Di11:30 VMP 8 R05
Carrier-free Be-10/Be-9 measurements at low energies —
eMARCUS CHRISTL!, COLIN MADEN?, PETER W. KUBIK', ARNOLD
MULLER!, and HANS-ARNO SyNAL! — lLaboratory of Ion Beam
Physics, ETH-Zurich, Switzerland — 2Institute of Isotope Geochem-
istry and Mineral Resources, ETH Zurich, Switzerland

A new method to directly measure the natural Be-10/Be-9 ratio of
environmental samples with a compact low energy AMS system (0.6
MYV) has been developed recently. This method allows us to use stan-
dard sample preparation methods and AMS techniques. In some cases,
when the only the relative variation of the natural Be-10/Be-9 ratio
is needed, the direct measurement of Be-10/Be-9 significantly reduces
sample preparation time, enables higher sample throughput in the lab,
provides more precise data, and avoids all problems related to possible
systematic offsets between both AMS and ICP-MS.

Applications of carrier free Be-10/Be-9 measurements like dating of
manganese crusts or the reconstruction of the solar- or the geomag-
netic field are discussed. First results of the newly developed method

applied to marine samples will be presented and systematic ion source
efficiency studies with artificial samples will be discussed.

MS 4.5 Di11:45 VMP 8 R05
Iod-129 und andere anthropogene Radionuklide in der Nord-
see — eLUBBERT ToscH!, RoLr MICHEL!, HARTMUT Nies2, HANs-
ARNO SYNAL® und VASILY ALFIMOV3 — 1Zentrum fiir Strahlenschutz
und Radiodkologie, Leibniz Universitidt Hannover, Deutschland —
2Bundesamt fiir Seeschiffahrt und Hydrographie, Hamburg, Deutsch-
land — 3Institut fiir Teilchenphysik, ETH Ziirich, Schweiz

Durch anthropogene Freisetzungen wurde das Vorkommen des lang-
lebigen Radionuklids Iod-129 (T1/2:15,7Ma) nachhaltig verdndert.
Natiirliches 1291 entsteht durch Spontanspaltung von 23%U und
durch Spallationsreaktionen von Xenon mit kosmischer Strahlung.
Kiinstliches 1291 wird bei der neutroneninduzierten Spaltung von 235U
und 239Pu gebildet. Anthropogenes 291 wird in erster Linie durch die
Wiederaufarbeitungsanlagen in La Hague und Sellafield in die Umwelt
freigesetzt, weitere Quellen sind Kernwaffentests und Unfille in kern-
technischen Anlagen. Es wird iiber eine systematische Beprobung der
Nordsee und des Englischen Kanals in Hinblick auf 2°T im Meerwas-
ser berichtet. Durch anthropogene Beimengungen werden 1291/1271-
Isotopenverhiltnisse von mehr als 10~% angetroffen, das natiirliche
Isotopenverhéltnis liegt bei 10712, Die Emissionen aus La Hague las-
sen sich innerhalb der Nordsee verfolgen. Es zeigt sich, dass sich die
Kompartimente in Europa in Ungleichgewicht befinden. Die Ergeb-
nisse werden auch in Hinblick auf die Radionuklide ?°Sr, 99Tc und
137Cs in Nordseewasser diskutiert. Die 1291/127I-Tsotopenverhéltnisse
wurden mit AMS an der ETH Ziirich bestimmt und die 27I-Gehalte
wurden mit ICP-MS ermittelt.

MS 4.6 Di 12:00 VMP 8 R05
The systematics of the 3Cl production rate calculations in
limestone — oVASILY ALFIMOV and SUSAN Ivy-OcCHS — Ion Beam
Physics, ETH Zurich, 8093 Zurich, Switzerland

One of the major radionuclides that are measured by Accelerator Mass
Spectrometry (AMS) is chlorine-36 (T, /o = 301 kyr). It is produced
by cosmic rays in the atmosphere and the upper meters of the litho-
sphere. Since limestone contains no or very little quartz, and hence
10Be cannot be used, surface exposure dating of this rock type has
to be done with 3Cl. There are several production pathways of 36Cl
in calcite: spallation of Ca by fast neutrons, capture of slow negative
muons on 4°Ca, fast-muon induced reactions on Ca, capture of thermal
and epithermal neutrons on 35Cl, where these neutrons are also pro-
duced by several pathways. The complexity of 36Cl production makes
it difficult to calibrate each separate pathway and ultimately to use
this radionuclide in surface exposure dating. Here we summarize our
investigation into the 36Cl production systematics and draw an outline
for the recommended calibration constants and calculation procedure.

MS 4.7 Di 12:15 VMP 8 R05
Be-10 and Cl1-36 interlaboratory comparisons — eSILKE
MEeRCHELD2, WOLFRAM BREMSER®, VASILY ALFIMOV?, MAURICE
ARNOLD!, GEORGES AUMAITRE!, LucILLA BENEDETTI', DIDIER L.
BourLizs!, REGIS BRAUCHER!, MARC CAFFEE®, MARCUS CHRISTL?, L.
KertH FIriELD®, ROBERT C. FINKELY:7, STEWART P.H.T. FREEMANS,
AARON Ruiz-Gomez®?, PETER W. Kusik?, Dyran H. Roop?,
KiMIKAzU SASAl0, PrTeErR STEIER!, STEPHEN G. TiMs®, ANTON
WALLNER', KLAus M. WILCKEN®, and SuENG Xu® — 1CEREGE,
Aix-en-Provence, France — 2FZD, Dresden, Germany — S3BAM,
Berlin, Germany — *PSI/ETH Zurich, Switzerland — °PRIME Lab,
Purdue, IN, USA — SANU, Canberra, Australia — 7 LLNL, Livermore,
CA, USA — 8SUERC, East Kilbride, UK — 9CNA, Sevilla, Spain —
L0University of Tsukuba, Japan — 11VERA, Wien, Austria

Driven by the progress in AMS and its spreading application within
geosciences, measurements of increasing numbers of samples with low
isotopic ratios will be required in the future. Therefore, we have ex-
amined the linearity of 1Be/?Be as a function of isotope ratio by dis-
tributing 3 secondary standards (dilutions of NIST4325: 10~12-10~14)
to 9 AMS labs. The problem of low ratio samples is even more crucial
for 36Cl mainly due to the high volatility of chlorine. Thus, we have
prepared large quantities of 3 36C1/Cl solutions from a certified 36Cl
activity (NIST4943) by dilution with NaCl. AgCl precipitated from
these solutions (10711-10713) has been distributed to 9 AMS labs.
Some measurements are still ongoing. First results from 6 labs for each
nuclide show that these interlaboratory exercises are very valuable.

MS 4.8 Di12:30 VMP 8 R05
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Bestimmung von Plutonium-Isotopen mittels AMS — eTANJA
BisINGER!, ROLF MicHEL!, LukAS WACKER? und HANS-ARNO SYNALZ2
— 1Zentrum fiir Strahlenschutz und Radiotkologie, Leibniz Univer-
sitit Hannover, Deutschland — 2Institut fiir Teilchenphysik, ETH
Ziirich, Schweiz

Die Bestimmung von Aktivitdtskonzentrationen sowie Isotopen-
verhéltnissen der verschiedenen Plutonium-Isotope ist von besonde-
rem Interesse in der Radiotkologie. Plutonium wurde durch Kern-
waffentests, Wiederaufarbeitungsanlagen, Kernreaktoren oder Unfille
in die Umwelt eingebracht. Die Kombination aus Beschleunigermas-
senspektrometrie (AMS) und Alphaspektrometrie ermdoglicht die Un-
tersuchung aller dosis-relevanter Plutonium-Isotope. Der grofie Vor-
teil der AMS liegt dariiber hinaus in der Messung der 240Pu/239Pu-
Isotopenverhiiltnisse, der Bestimmung von 241 Pu, den kurzen Messzei-
ten sowie der geringen Nachweisgrenze (106 Atome). Proben aus den
hoch kontaminierten Gebieten um Tschernobyl, der Nordsee und der
Irischen See wurden per Alphaspektrometrie untersucht, um das der
AMS nicht zugingliche Isotop 238Pu zu bestimmen. Anschliessend er-
folgte die Messungen der Proben am 500 kV Tandem-Beschleuniger
der ETH Ziirich. Die gemessenen 240Pu/23%Pu-Isotopenverhiltnisse
ermoglichen Riickschliisse auf den Ursprung der Kontamination. Da-
durch kann Plutonium, welches wihrend des Reaktorungliicks von
Tschernobyl emittiert wurde, von dem Plutonium unterschieden wer-

den, welches aus dem globalen Fallout oder anderen Quellen stammt.

MS 4.9 Di12:45 VMP 8 R05
AGE: Optimization of the Graphitization Procedure —
eMoJMiR NEMEC! and LukAas WACKER? — lDepartment of Chem-
istry and Biochemistry, University of Bern, Switzerland — ?Ion Beam
Physics, ETH Zurich, Switzerland

The Automated Graphitization Equipment (AGE) was developed at
ETH Zurich for fast and efficient sample preparations for radiocar-
bon measurement by accelerator mass spectrometry. Samples are com-
busted in an elemental analyzer and the resulting C O3 is absorbed on
a single column filled with zeolite absorber. The C'O3 is then released
by heating the zeolite trap and transferred by gas expansion to the
reactor, where it is reduced by Hs to graphite on the iron catalyst.

AGE was optimized to find conditions for the fastest graphitization
reaction completion and the smallest isotopic fractionation with min-
imum formation of molecular fragments. The tuning was focused on
the preconditioning of iron catalyst, reaction temperature (540-620°C),
H5/CO3 ratio (1.8-2.5) and also the suitable timing for each step of
the whole procedure.

The results of the optimization experiments and the final graphiti-
zation procedure will be presented.

MS 5: AMS-Developments

Zeit: Dienstag 14:00-16:00

MS 5.1 Di 14:00 VMP 8 R05
Aufbau eines 6MV Beschleuniger-Massenspektrometers an
der Universitit zu Koéln — ALFRED DEWALD!, eSTEFAN
HeiNze!, MARTIN MELLES?, JAN JOLIE', ANDREAS ZILGES', MICHA-
EL STAUBWASSER?, ULRICH RADTKE?*#, JURGEN RICHTER® und FRIED-
HELM VON BLANKENBURGS® — lInstitut fiir Kernphysik, Universitit
zu Ko6ln — 2Institut fiir Geologie und Mineralogie, Universitit zu
Ko6ln — 3Geographisches Institut, Universitit zu Kéln — 4Universitit
Duisburg-Essen — SInstitut fiir Ur- und Frithgeschichte, Universitit
zu Kéln — ®Deutsches GeoForschungsZentrum (GFZ), Potsdam

Am Institut fiir Kernphysik der Universitdt zu Koln wird ein durch die
DFG gefordertes 6MV Beschleuniger-Massenspektrometer aufgebaut.
Die Anlage ist ausgelegt zum Messen der kosmogenen Nuklide 19Be,
14¢, 26A1 und 36Cl und basiert auf einem 6MV Tandetron der Fir-
ma High Voltage Engeneering. Die Anlage ermdoglicht es auch, schwere
Isotope bis hin zu 244*Pu zu vermessen. Die Montage der Anlage im
Institut fiir Kernphysik ist fiir Anfang 2010 geplant. Fiir den neuen
Beschleuniger, sowie fiir den existierenden FN-Tandem wird ein neues
SF6-Gassystem installiert, das den verschirtften EU-Richtlinien ent-
spricht. Im Vortrag soll iiber den Status des AMS-Projekts der Univer-
sitdt zu Koln und tiber Plédne fiir zukiinftige Erweiterungen berichtet
werden.

MS 5.2 Di 14:15 VMP 8 R05
Additional Isobar suppression in AMS using selective laser
photodetachment — eOLIVER FORSTNER!, PONTUS ANDERSSONZ,
Curistord DienL®, ROBIN GOLSER', DAG HANSTORP2, WALTER
KUTSCHERA!, ANTON LINDAHL2?, CHRISTOF VOCKENHUBER?, and
Kraus WENDT3 — 1Universitit Wien, Wien, Austria — 2Gdteborg
University, Gothenburg, Sweden — 3Johannes Gutenberg Universitét,
Mainz, Germany — *ETH Zurich, Switzerland

We are investigating the possibility to use laser photodetachment of
negative ions as an isobar-selective filter in accelerator mass spectrom-
etry (AMS). The aim of this study is to find a possibility to further
improve the detection limit for long-lived heavy radionuclides at 3-MV
AMS facilities.

The present detection limit for measuring the isotope ratio 182Hf/Hf
at VERA is 1x10~!1. The limiting factor is the strong background of
the stable isobar 82W. Currently this background is reduced using
suitable molecular ions in the injection stage of VERA. Test experi-
ments have been carried out in a low-energy, negative-ion-beam setup
at Goteborg University, where a pulsed tunable laser beam is used to
measure the absolute photodetachment cross section of negative flu-
oride ions from W and Hf. The most promising of the investigated
molecular ions is HfF; , which shows a high production yield from
the ion source and a negligible photodetachment cross section at the
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tripled fundamental wavelength of a Nd:YAG laser. At this wavelength
an electron detachment of WF; ions is clearly observed and the de-
tachment cross section rises with increasing photon energy.

MS 5.3 Di 14:30 VMP 8 R05
Leistungssteigerung der Erlanger Hybrid-Ionenquelle —
e ALEXANDER STUHL, KATRIN LEICHMANN, ANDREAS ROTTEN-
BACH, ANDREAS SCHARF, MICHAEL WIEDENHOFER und WOLFGANG
KRETSCHMER — AMS-Labor Erlangen, Uni Erlangen, 91058 Erlangen

An der AMS-Anlage der Universitdt Erlangen wird eine Hybrid-
Tonenquelle verwendet, die es erlaubt, 14C-AMS-Datierungen an fes-
ten und gasférmigen Proben vorzunehmen. Der Fokus bei der Messung
gasféormiger Proben liegt dabei bei besonders kleinen Probenmengen
und der Online-Messung gezielter organischer Komponenten von Pro-
ben mittels eines an die Ionenquelle gekoppelten Gaschromatographen
und Massenspektrometers. Ein kritischer Punkt ist dabei die Ausbeu-
te an erzeugten und fiir die AMS-Messung verwendbaren negativen
Ionen. Die Erlanger Hybrid-Ionenquelle wurde deshalb mit dem Ziel ei-
ner erheblichen Leistungssteigerung umgebaut. Die Auswirkungen auf
die AMS-Messung fester und gasférmiger Proben werden im Beitrag
vorgestellt.

MS 5.4 Di 14:45 VMP 8 R05
Design eines zuséitzlichen Ablenkmagneten fiir das 600kV
PSI/ETH AMS System — e¢ARNOLD MULLER, MARCUS CHRISTL,
Max DOBELI, PETER W. KUBIK, MARTIN SUTER und HANS-ARNO SYN-
AL — Labor fiir Ionenstrahlphysik, ETH Ziirich, 8093 Ziirich, Schweiz

Vor kurzem wurde gezeigt, dass das Radioisotop 1°Be kompetitiv
beziiglich Untergrund und Transmission an der 600kV PSI/ETH AMS
Anlage (TANDY) gemessen werden kann. Das Isobar 9B wird nach
der Passage einer 67-90nm dicken SiN Folie durch einen elektrosta-
tischen Analysator (ESA) um vier Grossenordnungen reduziert. Ein
hoch auflésender AE-E,..s Gasionisationsdetektor unterdriickt darauf-
hin das im Strahl verbleibende Bor um weitere 4-6 Grossenordnungen.
Das 1°Be/?Be Untergrundniveau des Systems ist jedoch auf 10~13 li-
mitiert durch 9Be Tonen, welche durch Umladungs- und Streueffekte in
den Detektor gelangen. Testmessungen mit einem zusétzlich zwischen
ESA und Detektor montierten 90° Ablenkmagneten zeigten, dass der
von 9Be Tonen hervorgerufene Untergrund entfernt und ein 1°Be/?Be
Untergrundverhiltnis von <5-10~1% realisiert werden kann. Aufgrund
der energiefokussierenden Wirkung konnte zudem eine totale Trans-
mission von 7 - 8% erreicht werden.

Daher wurde ein magnetisches Spektrometer mit 130° Ablenkwinkel
konzipiert, welches eine achromatische Abbildung des Strahl von der
SiN Abschwicher-Folie zum Detektor ermdglichen soll und auch fiir
schwere Massen angewendet werden kann. Die ionenoptische Konzepte
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und allféllige erste Messungen des erweiterten TANDY Systems sollen
in diesem Beitrag présentiert werden.

MS 5.5 Di15:00 VMP 8 R05
Increasing the dynamic range of radiocarbon AMS — eTIM
ScHULZE-KONIG!, JAsON Giacomo?, JOHN VOGEL?, and HANS-ARNO
SyNAL! — 1Ion Beam Physics, ETH Zurich, 8093 Zurich, Switzerland
— 2Vitalea Science, 95618 Davis, CA, USA

Whereas in radiocarbon dating efforts are done to minimize the back-
ground of an accelerator mass spectrometry (AMS) measurement,
biomedical applications rather ask for an extension of the dynamic
range on the upper end of the scale. Especially in the beginning of
a MC-tracer study, samples may have 1*C/2C ratios of up to 1000
fraction Modern Carbon (fMC). In a routine measurement procedure,
those high ratios typically cause count rates of up to 100 kHz. Thus
a detailed study of the detection system and its dead times becomes
necessary. General considerations on dead times in detection systems
as well as an analysis of the BioMICADAS detection system will be
presented.

MS 5.6 Di15:15 VMP 8 R05
Improvement of a 846 ion source — e AXEL STEINHOF — MPI fiir
Biogeochemie, Hans-Knoll-Str. 10, 07745 Jena

At the Jena AMS system the 846 ion source was modified; e.g. the ca-
pacity of the target wheel was increased to 79 targets, and the Cs oven
was redesigned to improve the temperature control. The modifications
and the performance of the ion source will be reported.

MS 5.7 Di 15:30 VMP 8 R05
Micadas: A versatile radiocarbon dating system in routine
operation — eLUKAS WACKER!, IRENA HaJpAs!, BERND KROMER?,
MoJMmir NEMEC3, MATTHIAS RUFF3, and HANS-ARNO SYNAL! — lon
Beam Physics, ETH Zurich, Switzerland — 2Heidelberg Academy of
Sciences, Germany — 3Department of Chemistry and Biochemistry,
University of Bern, Switzerland

The mini carbon dating system (Micadas) at ETH Ziirich was built
4 years ago. While it was mainly used for experimental development
the first 3 years, we will now present our first experiences in routine
operation for gaseous and solid radiocarbon samples.

We will show the prospects of the direct measurement of carbon
dioxide with the gas ion source for either small samples or samples
where low precision is required. Beyond that, we will demonstrate the
excelled stability and reproducibility of the Micadas system on high-
precision measurements of solid samples. This will end in a discussion
about the perspectives of our mini radiocarbon dating system.

MS 5.8 Di 15:45 VMP 8 R05
Energy loss and straggling measurements for AMS —
o CHRISTOF VOCKENHUBER, VASILY ALFIMOV, ARNOLD MULLER, MAR-
TIN SUTER, and HANS-ARNO SYNAL — ETH Zurich, Zurich, Switzer-
land

Energy loss in matter is important for particle identification in Accel-
erator Mass Spectrometry (AMS). Isobaric contamination can be iden-
tified by their different specific energy loss as it is usually done with
ionization chambers at energies above 1 MeV /u, but other methods
(e.g. passive absorption) are also used. At lower energies the energy-
loss straggling increases relative to the difference in energy loss, thus
becoming the limiting factor for particle identification.

While energy loss in matter is relatively well understood and predic-
tions can be made with often sufficient precision, energy-loss straggling
is more difficult to predict. In addition, measurements of energy-loss
straggling in foils are often hampered by inhomogeneities leading to
additional broadening of the energy distribution. At energies relevant
for the small AMS systems TANDY and MICADAS energy loss and
energy-loss straggling of heavy ions in highly homogeneous silicon ni-
tride foils were measured previously [1].

We are extending these measurements to other materials and ener-
gies at and below the stopping power maximum. An improved data
set should eventually lead to a better understanding of the physical
processes and to improved predictions of energy-loss straggling.

[1] G. Sun et al., Nucl. Instr. Meth. B 256 (2007) 586

MS 6: Laser-Resonanzionsation und REMPI

Zeit: Dienstag 16:00-16:45

MS 6.1 Di 16:00 VMP 8 R05
RIMS of thorium isotopes - Towards a laser spectroscopic
identification of the low-lying 7eV isomer of 229Th — JuHA
AvsTd!, TAIN MOORE!, TINA GOTTWALD?, THOMAS KESSLER', SE-
BASTIAN RAEDER?, e VOLKER SONNENSCHEIN!, and KLAUS WENDT2 —
University of Jyviskyld, Finland — 2Johannes Gutenberg Univer-
sitdt, Mainz
High resolution gamma-spectroscopic experiments indicate a isomeric
state 229 Th, 1= %Jr lying very closely above the ground state 2299 Th,
I= %+ with an excitation energy of only about 3.5-7 eV. These mea-
surements used a differencing technique of the gamma-ray decay paths,
while, however, direct observation of the decay of the isomer or its de-
cay to the ground state was unsuccessful so far.
An alternative approach to gamma-spectroscopy would be identifica-
tion of the isomer through a measurement of its corresponding hyper-
fine structure relative to the structure of the ground state. As a first
step to achieve a highly sensitive detection of the isomer, an efficient
laser ionization scheme of thorium was developed using stable 232Th.
A solid state titanium sapphire (Ti:Sa) laser system, including a wide-
tunable grating-based Ti:Sa laser, was used to analyze a large energy
region above the ionization potential in the search for transitions to
autoionizing states.
As a next step, a suitable efficient scheme will be used for a study of
the hyperfine structure of the 229Th ground state. This investigation
will utilize a seeded Ti:Sa laser for high-resolution resonance ionization
spectroscopy measurements.

MS 6.2 Di16:15 VMP 8 R05
Resonanzionisations-Massenspektrometrie zur Ultraspuren-
bestimmung von Neptunium — eNILS STOBENER!, TINA
GOTTWALD?, SEBASTIAN RAEDER?, RAzZVAN BupA!, GERD PASSLER?,
ToBias REicH!, NORBERT TRAUTMANN! und Kraus WENDTZ2 —
1Johannes Gutenberg-Universitit Mainz, Institut fiir Kernchemie —
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2Johannes Gutenberg-Universitidt Mainz, Institut fiir Physik

Nach dem Zerfall der Spaltprodukte wird die Radiotoxizitdt abge-
brannter Brennelemente primér durch minore Actiniden wie Plutoni-
um und Neptunium bestimmt. Zur Sicherheitsbewertung eines End-
lagers fiir hochradioaktive Abfélle ist deshalb eine genaue Kennt-
nis des geochemischen Verhaltens von Neptunium unter umweltre-
levanten Bedingungen unabdingbar. Um das Ausbreitungsverhalten
kleinster Mengen von Neptunium untersuchen zu kénnen, werden ent-
sprechend nachweisstarke und elementselektive Bestimmungsmetho-
den benotigt. Es wurde eine Methode entwickelt, die die Bestim-
mung geringster Mengen von Neptunium mit Resonanzionisations-
Massenspektrometrie ermdglicht. Hierzu erfolgten zunéchst umfangrei-
che spektroskopische Untersuchungen an Np-237, die zur Identifikation
verschiedener dreistufig-resonanter Ionisationsschemata fithrten. In al-
len Anregungsleitern wird ein angeregter Zustand mit dem Licht eines
frequenzverdoppelten Titan-Saphir-Lasers populiert, von dem ausge-
hend die Ionisation des Neptuniums (IP: 6,2655 eV) durch zweifache
Anregung mit rotem bzw. infrarotem Laserlicht zweier weiterer Ti:Sa-
Laser erfolgt. Die so erzeugten Laserionen werden in einem Flugzeit-
massenspektrometer mit einem Kanalplattendetektor nachgewiesen.

MS 6.3 Di 16:30 VMP 8 R05
Selektiver Nachweis des Spurenisotops Uran-236 mittels HR-
RIMS — oSEBASTIAN RAEDER!, SILKE F1ES!, NORBERT TRAUTMANNZ
und Kraus WeENDT! — lInstitut fiir Physik - Universitit Mainz —
2Institut fiir Kernchemie- Universitat Mainz

Die Bestimmung des Ultraspurenisotopes 236U in einer uranhaltigen
Probe liefert einen wichtigen Hinweis auf Herkunft und Geschichte der
untersuchten Probe. Diese anthropogene Signatur ldsst sich, bedingt
durch den niedrigen natiirlichen Untergrund, auch bei einer geringen
Kontamination nachweisen.

Die Methode der hochauflésenden Resonanzionisations - Massen-
spektrometrie (HR-RIMS) kombiniert eine selektive Laserionisati-
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on mit der Massenauflésung herkémmlicher Massenspektrometer.
Die Verwendung schmalbandiger Dauerstrich-Laser senkrecht zu dem
Atomstrahl der evaporierten Probe erlaubt durch die Struktur der
Atombhiille eine isotopenselektive Anregung und Ionisation. Durch ein
Quadrupol-Massenspektrometer wird eine weitere Selektion der Mas-
se und ein Abtrennen von Oberflichenionen erreicht. Diese Methode

konnte mit synthetischen Proben beziiglich Untergrund, Selektivitét
und Effizienz charakterisiert werden. Die Bestimmung von Isotopen-
verhiltnissen wurde bis in den Bereich 23677 /2380 < 5.10~8 demons-
triert. Aktuell werden Messungen von ersten Umweltproben vorberei-
tet.

MS 7: Poster

Zeit: Dienstag 16:00-18:00

MS 7.1 Di16:00 VMP 9 Poster
The MPIK/UW-PTMS: a tool for a precision measure-
ment of the 3H/>He mass ratio — eCHRISTOPH DIEHLD2,
DaviD PINEGAR!, ROBERT VAN Dyck Jr.3, and Kraus Braum!:2
— 1Max-Planck-Institut fiir Kernphysik, Saupfercheckweg 1, 69117
Heidelberg, Germany — 2Physikalisches Institut, Ruprecht-Karls-
Universitiit, 69120 Heidelberg, Germany — 3Department of Physics,
University of Washington, Seattle, WA 98195-1560, USA

The MPIK/UW-PTMS (Max-Planck-Institut fiir Kern-
physik/University of Washington-Penning trap mass spectrometer)
is a high precision tool for the measurement of the 3H/3He mass ratio.
A determination of this ratio to a precision of 1 part in 10 would
help the data analysis of the KATRIN (Karlsruhe tritium neutrino)
experiment. The spectrometer was developed at the University of
Washington, Seattle and is set up again at the Max-Planck-Institut fiir
Kernphysik in Heidelberg. We present our measurement principle to-
gether with newly developed techniques. To minimize contaminations
an external Penning ion source is utilized. The mass measurements
are performed in a double Penning trap sitting in an ultrastable (field
drift of only 17 ppt/h) 6-T magnet, where both a single ion of 3H and
3He will be stored and their masses are alternately measured. This will
help to suppress long-term drift effects in the electric and magnetic
fields of the spectrometer. The experiment is completely installed in
Heidelberg and starts measurements in 2009.

MS 7.2 Di16:00 VMP 9 Poster
Measurement principle and setup of detection electron-
ics at the PENTATRAP project — oCHRISTIAN ROUX!, JOSE
CRrESPO LoPEz-URRUTIAL, CHRISTOPH DIEHL!, SEBASTIAN GEORGE!,
JENS KETELAER?, SZILARD NAGY2, YURI NovIKOV3, DAVID PINEGAR!,
WOLFGANG QUINT?, JuLIA REPP!, ANDREAS ROSA!, STEFAN ULMER?,
and Kraus BLaum! — !Max-Planck-Institut fiir Kernphysik, 69117
Heidelberg, Germany — 2Institut fiir Physik, Johannes Gutenberg-
Universitit, 55128 Mainz, Germany — 3St. Petersburg Nucl. Phys.
Inst., 188300 Gatchina, Russia — 4Helmholtzzentrum fiir Schwerio-
nenforschung GmbH, 64291 Darmstadt

The PENTATRAP project is a new cryogenic Penning trap setup cur-
rently under construction at the MPI-K in Heidelberg. It is dedicated
to mass measurements of single highly-charged ions. To achieve high
precision, a stack of five cylindrical Penning traps will be utilized. Mass
measurements will take place in the central precision trap. Addition-
ally, there are two preparation traps, which enable a fast exchange of
the ion of interest and the reference ion. On each end of the trap tower
a monitor trap will be placed, where permanent storage of single ions
and continuous observation of their cyclotron frequency is possible. For
detection of the ions the non destructive image current technique will
be applied for each trap. Therefore, the trap electrodes are connected
to tuned circuits consisting of high-@ inductors followed by very low-
noise cryogenic amplifiers or a SQUID.

On this poster the measurement process as well as the individual
detection circuits and their present design status will be presented.

MS 7.3 Di 16:00 VMP 9 Poster
Quadrupole deflector of the double Penning trap system
MLLTRAP [*] — eEvAa GARTZKE, VELI KOLHINEN, DIETRICH HABS,
JURGEN NEUMAYR, CHRISTIAN SCHURMANN, JERZY SZERYPO, and PE-
TER THIROLF — Fakultdt fiir Physik, LMU Miinchen and Maier-
Leibnitz Laboratory, Am Coulombwall 1, 85748 Garching, Germany

A cylindrical double Penning trap has been installed and successfully
commissioned at the Maier-Leibnitz Laboratory in Garching. This trap
system has been designed to isobarically purify low energy ion beams
and perform highly accurate mass measurements [1].

An electrostatic quadrupole deflector has been designed and in-
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stalled at the injection line of the Penning trap system enabling a
simultaneous use of an online ion beam with reference ions from an
offline ion source. Alternatively two offline sources can be used concur-
rently e.g. an « recoil sources providing heavy radioactive species (e.g
2407) together with reference mass ions (which in the future will be
e.g. a carbon cluster ion source).

The bender has been designed for beam energies up to 1 keV with
q/A ratios 1/1-1/250.

This presentation will show the technical design and the operating
parameters of the quadrupole beam bender and its implementation at
the MLLTRAP system.

[*] Supported by DFG under contract HA 1101/14-1.

[1] V.S. Kolhinen et al., Nucl. Instr. Meth B 266 (2008) 4547.

MS 7.4 Di 16:00 VMP 9 Poster
Carbon cluster mass calibration at the double Pen-
ning trap mass spectrometer TRIGA-TRAP — eCHRISTIAN
SMORRAL2) KLAUS BLaum®»3, KLAUS EBERHARDTZ, MARTIN EIBACH?,
FRANK HERFURTH?, JENS KETELAER®, JOCHEN KETTER®, KONSTANTIN
KNUTH®, and SZILARD NAGY3 — !Physikalisches Institut, Universitit
Heidelberg, D-69120 Heidelberg — 2Institut fiir Kernchemie, Uni-
versitit Mainz, D-55128 Mainz — 3Max-Planck Institut fiir Kern-
physik, D-69117 Heidelberg — *GSI Helmholtzzentrum fiir Schweri-
onenforschung GmbH, D-64291 Darmstadt — SInstitut fiir Physik,
Universitdat Mainz, D-55128 Mainz

TRIGA-TRAP is a facility which aims for mass measurements on
neutron-rich short-lived fission products and actinides with relative
mass uncertainties of 1077 and below [Ket08]. To this end the cy-
clotron frequency of a stored ion in a Penning trap is determined. In
high-precision mass spectrometry the investigation of systematic er-
rors is of utmost importance. In order to demonstrate the accuracy
of the measured values, various carbon cluster ions have been used in
cross reference measurements. The results will be presented and the
accuracy limit of TRIGA-TRAP is going to be discussed.

[Ket08] J. Ketelaer et al., Nucl. Instr. Meth. A 594 (2008) 162-177.

MS 7.5 Di 16:00 VMP 9 Poster
Manipulation der Ionenbewegung in einer Paulfalle — eSTEFFI
BANDELOW, GERRIT MARX und LUTZ SCHWEIKHARD — Institut fiir
Physik, Ernst-Moritz-Arndt Universitit, D-17489 Greifswald

Paulfallen in Form von dreidimensionalen harmonisch oszillierenden
elektrischen Feldern, sog. Fiithrungsfeldern, erlauben die Speicherung
geladener Teilchen. Bei geeigneten Fallenparametern erfahren die Io-
nen im zeitlichen Mittel eine zum Fallenzentrum riicktreibende lineare
Kraft. Mittels Einstrahlung weiterer Hochfrequenzfelder kénnen die
Tonenbewegungen beeinflusst werden. Zusétzlich zum Studium axialer
Anregungsmoden wurden Untersuchungen zu radialen Anregungsty-
pen sowohl in Simulationen als auch im Experiment durchgefiihrt.

MS 7.6 Di16:00 VMP 9 Poster
Design of a switchable low-noise power supply — eJOCHEN
KeTTER!, Kraus Braum?, JENsS KETELAER!, SzILARD NAGYZ,
and SVEN STURM! — lInstitut fiir Physik, Johannes Gutenberg-
Universitét, 55099 Mainz, Germany — 2Max-Planck-Institut fiir Kern-
physik, 69117 Heidelberg, Germany

TRIGA-TRAP [1] aims at mass measurements of heavy ions and neutron-
rich fission products. Such on-line mass measurements using small-
band and broad-band FT-ICR in this setup, also allowing for the tra-
ditional TOF-ICR method, are particularly challenging. The voltages
applied to the trap’s electrodes must be switched within the order of
100 ns for capture and optional ejection, while remaining stable with
low noise during the detection of image currents. Switching requires a
supply with high power output, but comparatively long idle time with
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constant trapping voltage does not warrant a fully-featured amplifier.
The double-headed approach to the problem capitalizes on these pe-
culiarities to design a power supply specially tailored to the needs of
on-line FT-ICR detection. An electronic switch is at the heart of the
power supply. The precision output voltage in the range of +200V
is set by a regulator operating a push-pull stage with its own high-
voltage supply. The principle of each component and first results will
be presented.

[1] J. Ketelaer et al., Nucl. Instr. Meth. A, 594 (2008) 162-177

MS 7.7 Di 16:00 VMP 9 Poster
Entwicklung einer direkten Online-Einbringung fiir die Reso-
nazionisations - Massenspektrometrie — oSILKE FIES!, SEBASTI-
AN RAEDER!, NORBERT TRAUTMANN? und KLAUS WENDT! — LInstitut
fiir Physik - Universitdt Mainz — 2Institut fiir Kernchemie- Univer-
sitdt Mainz

Die Methode der hochauflésenden Resonanzionisations-Massenspek-
trometrie (HR-RIMS) erlaubt durch die gezielte Nutzung der ato-
maren Hiillenstruktur eine element- und isotopenselektive Ionisation
mittels schmalbandiger frequenzstabilisierter cw-Laser. Fiir die Ultra-
spurenanalyse am 236U wurden Selektivititen von > 10° erreicht und
2367 / 238U-Tsotopenverhiltnisse bis in den Bereich von < 1078 mit
ausreichender Prézision bestimmt.

Um den Zeitaufwand des Probenwechsels im Hinblick auf Routine-
messungen zu reduzieren, wurde eine direkte Einbringung fiir fliissige
Proben iiber eine Kapillare in die HR-RIMS entwickelt und fiir ers-

te spektrometrische Untersuchungen genutzt. Eine solche direkte Ein-
bringung erlaubt zusétzlich eine Kopplung der isotopenselektiven HR-
RIMS mit speziesselektiven chromatographischen Trennmethoden wie
der High Performance Liquid Chromatography (HPLC) oder der Ka-
pillarelektrophorese (CE).

MS 7.8 Di 16:00 VMP 9 Poster
An electrostatic mass separator for ISOLTRAP — eROBERT
WoLr!, M. BREITENFELDT!, ALEXANDER HERLERT2, GERRIT MARX!,
and LUTz SCHWEIKHARD! — !Inst. f. Physik, Ernst-Moritz-Arndt-
Universitit, D-17489 Greifswald — 2Physics Department, CERN, 1211
Geneva 23, Switzerland

An electrostatic ion beam trap was built as a test device for future sep-
aration and removal of isobaric ions at ISOLTRAP. Electrostatic ion
beam traps consist of two ion mirrors between which ions are oscillating
and are separated by their mass-over-charge ratio m/q. Flight paths
of several hundreds of meters are folded to an apparatus length of less
than one meter. It is planned to install the device at the ISOLTRAP
experiment at CERN/Geneva to support the contamination removal
of isobaric masses caused by the production of short-lived nuclides at
the ISOLDE facility. First tests resulted in a mass resolving power
of up to m/Am = 10% and the separation was demonstrated for the
isobaric ions CO and Ng. Further improvements concerning trapping
techniques will be presented, in particular with respect to the injection
and ejection of ions without switching the mirror potentials.

MS 8: Speicherringe, ICP-MS, Neue Entwicklungen

Zeit: Mittwoch 14:00-16:00

MS 8.1 Mi 14:00 VMP 8 R05
Time dependence of two-body weak decays of highly-charged
single ions in the ESR Storage Ring of GSI Darmstadt
— oN. WINCcKLERY2, K. BECKERT!, F. Boscu!, D. Boutin':2, C.
BranDAUl, L. Cuen':2) C. DiMmopPouLou!, H.G. EsseL!, B. FABIANZ,
THOMAS FAESTERMANN®, H. GEISSELY:2, E. HAETTNERZ, S. HEss?, P.
KienLE34, RoNja KNoEBEL!:2, C. Kozuunarov!, J. Kurcewicz!,
N. KuzMINCHUK2, S.A. Lirvinov!:2, Y.A. Litvinovh 2, L. MAIER3,
M. Mazzocco!, F. Montes', P. Moritz!, A. MusuMARRA®, C.
Nociroro!, F. NoLDEN!, T. OuTsuBo®, W. PLass?, A. PROCHAZKAL,
R. ReEpa?, R. REuscHL!, C. SCHEIDENBERGER2, U. SPILLMANN!,
M. Steck!, T. STOEHLKER!, B. SUN':7, T. Suzuki®, S. ToriLov?,
M. TRASSINELLI'?, H. WEICK!, M. WINKLER!, D. WINTERS!, and T.
YamacucHi® — 1Gesellschaft fiir Schwerionenforschung GSI, Darm-
stadt, Germany — 2Justus-Liebig-Universitit GieBen, GieBen, Ger-
many — 3Technische Universitit Miinchen, Garching, germany —
4Stefan Meyer Institut fiir subatomare Physik, Vienna, Austria —
S5INFN-LNS Catania, Italy — SDepartment of Physics, Niigata uni-
versity, Niigata, Japan — 7"Peking University, Beijing, China —
8Department of Physics, Saitama university, Saitama, Japan —
9St. Petersburg State University, St. Petersburg, — !OInstitut des
NanoSciences de Paris, CNRS-UPMC, Paris, France

Nuclear decay properties have been well established from the studies
of neutral atoms. However, the decay modes of highly-charged ions can
be dramatically modified. Experimental studies can be performed in
ion-storage rings or ion traps where the high-vacuum conditions are
the prerequisite to preserve high charge states.

In this contribution we discuss experiments on orbital electron
capture (EC) decay of hydrogen-like ions. These experiments have
been performed at the FRS-ESR facility of GSI. Hydrogen-like 149Pr,
142pm, and 1221 ions have been separated in-flight by the FRagment
Separator FRS and injected, stored and cooled in the Experimental
Storage Ring ESR. Using time-resolved Schottky Mass Spectrometry,
a non-destructive and highly sensitive technique, the fate of each stored
ion can be investigated.

Decay events accounting for nuclear electron capture processes have
been unambiguously identified and the time between production and
decay has been measured. The obtained results show a significant de-
viation from the expected exponential decay. The interpretation of this
effect is widely disputed in literature and will be discussed.

MS 8.2 Mi 14:15 VMP 8 R05
Investigation of the Isochronous Mode of the ESR — eSERGEY
LitviNov, ALEKSEY Douinskil, H. GEISSEL, F. NOLDEN, M. STECK,

Raum: VMP 8 R05

and H. WEICK — GSI, 64291, Darmstadt, Germany

The isochronous mode of a storage ring is a special ion-optical setting
in which the revolution time of circulating ions of one species does not
depend of their velocity spread. In this mode the ring can be used as
a Time-Of-Flight (TOF) mass spectrometer.

Isochronous Mass Spectrometry (IMS) is an experimental technique
for direct measurements of short-lived exotic nuclei which has been
developed at the FRS-ESR facility at GSI.

A bottleneck for the present IMS experiments is the low transmis-
sion from the FRS to the ESR due to ion-optical mismatch between
both systems. Besides transmission, dispersion mismatch negatively
influences the isochronicity. For the first time, the ion-optical match-
ing of the FRS-ESR in the isochronous mode has been calculated and
experimentally verified. The experimental results and perspectives of
further improvements will be presented.

Additionally, the influence of the transverse motion on the
isochronicity has been studied and the corresponding calculation re-
sults will be shown. Possible improvements of the isochronous mode of
the ESR will be outlined.

MS 8.3 Mi 14:30 VMP 8 R05
Isochronous Mass Measurements of Neutron-Rich Fission
Fragments at the FRS-ESR Facility — eRoNJA KNOBEL!:2, K.
BeckerT!, F. Boscu!, D. Bourinb2 C. Branpaul, L. Cuen!-2) 1.
J. CuLLEN3, C. DmmorouLou!, ALEKSEY DoLINskiI!, B. FABIANDZ,
H. GrisserL'>2, M. Hausmann?, O. KLEPPER!, C. KOZHUHAROV?, J.
Kurcewicz!, S. A. Litvinovl2, Y. A. Litvinovh2, Z. Liu3, M.
Mazzoccol, F. MonTes?, G. MUNZENBERG!, A. MUSUMARRA®, S.
NakaJma®, C. Nociroro!, F. NoLDENY, T. OHTSUBO?, A. OzAWAS,
Z. Paryk®, W. Prass':2, C. SCHEIDENBERGER':2, M. StTeck!, B.
Sunb10 T, Suzuki®, P. M. WALKER3, H. WEIck!, N. WINCKLER2,
M. WINKLER!, and T. YAMAGUCHI® — 1GSI Helmholtzzentrum fiir
Schwerionenforschung GmbH, 64291 Darmstadt, Germany — 2Justus-
Liebig-Universitit Gielen, 35392 GieBen, Germany — 3University of
Surrey, Guildford, GU2 7XH, U. K. — *Michigan State University,
East Lansing, Mi 48824, U.S.A. — S5Laboratori Nazionali del Sud,
INFN Catania, Italy — 6Saitama University, 338-8570 Saitama, Japan
— 7Niigata University, Niigata 950-2181, Japan — SUniversity of
Tsukuba, Tsukuba 305-8577, Japan — “Soltan Institute for Nuclear
Studies, 00-681 Warszawa, Poland — 9School of Physics, Peking Uni-
versity, Beijing 100871, China
Accurate mass measurements of exotic nuclei give insight into basic nu-
clear properties important for the understanding of nuclear structure
and astrophysics. The unique combination of the fragment separator
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FRS and the cooler-storage ring ESR has been used for the investiga-
tions of short-lived neutron-rich masses of 23%3U-fission fragments via
Isochronous Mass Spectrometry (IMS). The method has been extended
with an additional magnetic rigidity determination. Masses for 14 nu-
clides have been obtained for the first time. The experimental setup,
the data analysis, and the results will be presented.

MS 8.4 Mi 14:45 VMP 8 R05
The electron target for the CSR — eANDREY SHORNIKOV!,
ALEXANDR S. JAROSHEVICHZ?, CLAUDE KRANTZ!, KLAUS BLAUM!, AN-
DREAS WOLF!, and DMITRY A. ORLOV! — !Max-Planck-Institut fiir
Kernphysik, Heidelberg, Germany — Z2Institute of Semiconductor
physics, Novosibirsk, Russia
An ultralow energy photoelectron cooler for the novel cryogenic elec-
trostatic storage ring CSR is under development. The electron device
will serve as a major tool for electron-ion collision studies and for
phase space cooling of 20-300 keV (E/Q, charge number Q) ions in
velocity matched electron and ion beams. Electrons in energy range
from 165 eV ( matched to 20 keV protons) down to a fraction of eV
(matched to heavy molecules of mass up to 160 A/Q) will be confined
by 30-150 Gauss guiding magnetic field in a newly developed configura-
tion[1]. The key points related to ultralow energy cooling operation [2]
(maximal gun current at the low energies, minimal longitudinal tem-
perature ) have been taken into account and were recently studied by
experiments at the TSR e-target. Adiabatic beam transport has been
simulated by the TOSCA code. In this talk we present experimental
and simulation results as well as the mechanical and cryogenic concept
of the CSR electron target.

[1] H. Fadil et al Proc. EPAC2006 pp 1630-1632
[2] D. Orlov et al. Proc COOL05 (2005) pp 478-487

MS 8.5 Mi 15:00 VMP 8 R05
Electron-capture decay probability for highly-charged single
ions — eNICOLAS WINCKLER FOR THE GSI-OSCILLATIONS COLLABORA-
TION — Gesellschaft fiir Schwerionenforschung GSI, 64291 Darmstadt,
Germany — Justus-Liebig-Universitit Gieflen, 35392 Gieflen, Germany

Nuclear decay properties have been well established from the studies
of neutral atoms. However, the decay modes of highly-charged ions can
be dramatically modified. Experimental studies can be performed in
ion-storage rings or ion traps where the high-vacuum conditions are
the prerequisite to preserve high charge states.

In this contribution we discuss experiments on orbital electron
capture (EC) decay of hydrogen-like ions. These experiments have
been performed at the FRS-ESR facility of GSI. Hydrogen-like 140Pr,
142Ppm, and 22] ions have been separated in-flight by the FRagment
Separator FRS and injected, stored and cooled in the Experimental
Storage Ring ESR. Using time-resolved Schottky Mass Spectrometry,
a non-destructive and highly sensitive technique, the fate of each stored
ion can be investigated.

Decay events accounting for nuclear electron capture processes have
been unambiguously identified and the time between production and
decay has been measured. The obtained results show a significant de-
viation from the expected exponential decay. The interpretation of this
effect is widely disputed in literature and will be discussed.

MS 8.6 Mi 15:15 VMP 8 R05
CSR: a new tool for storage and cooling of keV ion beams —
eMicHAEL FroOESE!, KLAUS BLaum!, Jose CRESPO LOPEZ-URRUTIAL,
FLORIAN FELLENBERGER!, MANFRED GRIESER!, ODED HEBER?, DIRK
KAISER!, MiCHAEL LANGE!, FELIX LAUX!, SEBASTIAN MENK!, DMITRY
A. OrLov!, MICHAEL RAPPAPORT?, ROLAND REpNow!, Craus D.
SCHROTER', DIRK SCHWALM', THOMAS SIEBER!, JONATHAN TOKERZ,
Joacumv UrLricH!, JozeF VARJU!, ROBERT VON HAHN!, ANDREAS
WoLF!, and DANIEL ZAJFMANZ — Max-Planck-Institut fiir Kern-
physik, 69117 Heidelberg, Germany — 2Weizman Institute of Science,
Rehovot, 76100, Israel

An electrostatic Cryogenic Storage Ring (CSR) is currently being built

in Heidelberg, Germany. The current status and final design of this
ring, with a focus on the optimized 2 K chamber cooling, precision
chamber suspension, and pumping down to extremely low pressures
via cryogenic vacuum chambers will be presented. This ring will al-
low long storage times of highly charged ion and polyatomic molecular
beams with energies in the range of keV per charge-state. Combining
the long storage times with vacuum chamber temperatures approach-
ing 2 K, infrared-active molecular ions will be radiatively cooled to
their rotational ground states. Many aspects of this concept were ex-
perimentally tested with a cryogenic trap for fast ion beams (CTF),
which has already demonstrated the storage of fast ion beams in a
large cryogenic device. An upcoming test will investigate the effect of
pre-baking the cryogenic vacuum chambers to 600K on the cryogenic
vacuum and the ion beam storage.

MS 8.7 Mi 15:30 VMP 8 R05
Multicollector-ICP-Mass Spectrometry for Trace Analysis of
Silicon Crystals — eAXEL PRAMANN, OLAF RIENITZ, and DETLEF
ScHIEL — Physikalisch-Technische Bundesanstalt, Braunschweig, Ger-
many

The measurement of the molar mass of highly pure silicon is a chal-
lenging task of an international project for the re-determination of
the Avogadro constant! on a relative uncertainty level of 1078, At
PTB a MC-ICP-Mass Spectrometer (NeptuneT™, ThermoFinnigan)
is used to measure isotope ratios 28Si/29Si and 3°Si/2°Si of the sili-
con WASO17 crystal. This experiment is used to validate and optimize
the current data received by gas mass spectrometry at IRMM.! Based
on a new method for the analytical determination of calibration (K)
factors which will be described elsewhere, both the principal proof of
the ability of this method as well as a new chemical preparation route
in combination with MC-ICP-MS has been demonstrated for the first
time. The reported method shows the ability of the determination of
molar masses traceable to the SI units. Details of the experiment and
the way of sample preparation are described. First measurements show
a repeatability of the K factors in the range of s, = 0.1 ...0.4 %.
The abundance of Si isotopes 28Si, 29Si, and 28Si in various Si crystal
samples is determined by applying the K factors. Isotope ratios show
standard uncertainties w1 (30Si/2°Si) = 0.13 % and u,¢) (28S5i/2°Si) =
0.6 %. The study is completed with an uncertainty budget according
to the guide to the expression of uncertainty in measurement (GUM).
LP. Becker, Metrologia 40, 366 (2003).

MS 8.8 Mi 15:45 VMP 8 R05
Eine puffergasgefiillte Quadropolfalle zu selektiven Unter-
driickung angeregter Zustinde des Si~ — eTINA GOTTWALD!,
OLIVER FORSTNER?, DAG HANSTORP3, ANTON LINDAHL3, YUAN Liu4
und KLAUS WENDT! — 1Universitit Mainz, Institut fiir Physik, Stau-
dinger Weg 7, 55128 Mainz — 2VERA Laboratory, Faculty of Phy-
sics, Universitit Wien, Vienna, Austria — 3Department of Physics,
Goteborg University, SE-412 96 Goteborg, Sweden — “Physics Divisi-
on, Oak Ridge National Laboratory, Oak Ridge TN, USA

Eine selektive Kiihlung angeregter Zustdnde ist in Prézisions-
experimenten mit negativen Ionen oder Molekiilen wiinschenswert,
z.B. zur genauen Bestimmung der Elektronenaffinitit oder in Kol-
lisionsexperimenten, in denen ein zustandsreiner Strahl im Grund-
zustand eingesetzt werden soll. Am Oak Ridge National Laboratory
(ORNL) wurden Studien zur Kiihlung angeregter Zustinde des ne-
gativen Silizium Ions in einer puffergasgefiillten Quadrupolfalle durch-
gefithrt. Ergénzend wurde die selektive Laserphotoneutralisation ange-
regter Energiezustdnde untersucht. Hierzu wurde der in einer Sputte-
rionenquelle erzeugte Si~ Ionenstrahl zunichst massenselektiert; hier-
nach enthélt dieser ein Gemisch des Grundzustands sowie angeregter
Zusténde des negativen Ions. Zur Photoneutralisation der angeregten
Zusténde des Si~ standen zwei Nd:YAG Laser, kontinuierlich bzw. mit
20 Hz gepulst, zur Verfiigung. Angeregte Zustédnde des Si~ wurden in
der Kiihlerfalle in Kombination mit selektiver Laserphotoneutralisati-
on effizient unterdriickt.



