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Invited Talk MS 6.1 Thu 11:00 HS 2 Chemie
Isobar analysis in the actinide range and the characteriza-
tion of an isotopic Np spike — e ANDREAS WIEDERIN!2:3 MARTIN
MARTSCHINIY, Aya SakacucHr?, PETER STEIER!, and KAarRIN HaIn!
— 1University of Vienna, Faculty of Physics, Isotope Physics Austria
— 2University of Vienna, Vienna Doctoral School in Physics, Austria
— 3 Austrian Academy of Sciences, Austria — 4University of Tsukuba,
Institute of Pure and Applied Sciences, Japan

237TNp is the second most abundant anthropogenic actinide in the en-
vironment and has great potential as an environmental tracer. An iso-
topic Np spike would solve the problem of normalization for mass spec-
trometric 23”Np measurements in a robust and reliable manner. Such
a material has been produced via the 232Th(7Li,3n)2369Np reaction
at the Nishina AVF cyclotron (<10'%at 2369Np). The co-production
of the isobars 236U, 236Pu presented a challenge for the spike char-
acterization since no AMS facility could distinguish isobars in this
high mass range. An approach that combines AMS (Accelerator Mass
Spectrometry), AFIA (Anion Formation Isobar Analysis) and the first
non-chemical isobar separation in the actinide range in AMS using IL-
IAMS (Ion Laser InterAction Mass Spectrometry) has been developed
to characterize a Np spike candidate. This pilot spike has been applied
to a selection of environmental samples to analyze 237Np. This work
was funded by the Austrian Science Fund (FWF): [I-4803-N], a Dim-
itrov Fellowship of the Austrian Academy of Sciences, and supported
by the Vienna Doctoral School in Physics, the Japanese Society for
the Promotion of Sciences, and the ERAN network.

MS 6.2 Thu 11:30 HS 2 Chemie
Investigations on ILIAMS isobar suppression for non-routine
AMS isotopes — eMARTIN MARTscHINI!, DENIs IBRAHIMOVIC!,
Davip Kress!, OscArR MARCHHART!, SILKE MERCHEL!, THORBEN
NiEMEYER?, RaPHAEL Haaske?, Kraus WENDT?, and KArIN Hain!
— University of Vienna, Faculty of Physics - Isotope Physics, Austria
— 2Johannes Gutenberg-University, Mainz, Germany

The Ion-Laser InterAction Mass Spectrometry (ILIAMS) setup at Vi-
enna offers unique opportunities for atomic isobar suppression in AMS
via element-selective laser photodetachment. Over the past years, sev-
eral studies on the ILIAMS performance for rather exotic AMS isotopes
like 328i, 44Ti, 59Ni, 60Fe, and 197Pd (t1/2 =60-7x 108 yr) were car-
ried out, fueled by interest in these isotopes from nuclear astrophysics
and environmental sciences. First, screening campaigns of oxide and
fluoride molecular anions to identify systems suited for suppression of
S, Ca, Co, Ni and Ag, respectively, were conducted using our fixed-
frequency lasers of typically 10-20 W output power. Subsequently,
negative ion yields of several of these anions in a Cs-sputter ion source
were investigated. Additionally, measurement campaigns with tunable
Ti:Sa and OPO lasers have recently been started to pin down un-
known detachment energies of further promising systems. This work
was partly supported by ChETEC-INFRA (EU H2020 #101008324).

MS 6.3 Thu 11:45 HS 2 Chemie
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New light in Cologne:
trace isotopes — eMARKUS ScHIFFER!, OSCAR MARCHHART
DErRIN ScuMIDT!, FERHAT ALTUN!, STEFAN HEINZE!, NATASHA
KALANKE!, MARTIN MARTscHINI?, TiMM-FLORIAN PaBsT!, PETER
STEIER?, GEREON WEINGARTEN!, ERIK STRUB%, ROBIN GOLSERZ,
Tisor Dunat®, and DENNis MUcHER! — !University of Cologne, In-
stitute for Nuclear Physics, Germany — 2University of Vienna, Faculty
of Physics, Isotope Physics, Austria — 3University of Vienna, Vienna
Doctoral School in Physics, Vienna, Austria — 4University of Cologne,
Institute for Nuclear Chemistry, Germany — ®University of Cologne,

Institute for Geology and Mineralogy, Germany

CologneAMS has successfully implemented a new low-energy isobar
suppression unit, the Anion Laser Isobar Separator (ALIS), to im-

Location: HS 2 Chemie

prove and expand the detection of trace amounts of isotopes for scien-
tists that apply the AMS technique for their geologic, environmental,
archaeological, nuclear chemical, and nuclear astrophysical research.
The new infrastructure ALIS consists of four major sections: anion
beam formation and mass selection, anion cooling and isobar suppres-
sion, ion-beam transport to the 6 MV AMS system and finally an 18
W 532 nm continuous wave laser. We will report on the detailed design
and the status of ALIS. First beams are transmitted through ALIS and
we will show initial physics cases, with a focus on geological and en-
vironmental aspects, that are feasible with the achieved transmissions
and characteristics of the setup.

MS 6.4 Thu 12:00 HS 2 Chemie
Installation and characterization of the new ion cooler beam-
line at the 1MV AMS facility in Dresden — eJOHANNES
LacuNer!, ALEXANDER WIESER!'?2, RoBIN GOLSER?, STEFAN
FINDEISENY, THILO HaAUsER®?, Timo KIrscHKE!, Markus MEYER!,

ALLAN O’ConNoRr3, CarLos Vivo-ViLcues! 2, NicoLE WAGNER!,

GerALD WeDEL!, STELLA WINKLER!, and ANTON WALLNER!
— 1Helmholtz-Zentrum Dresden-Rossendorf — 2Universitit Wien,

Fakultéit fiir Physik — 3National Electrostatics Corp.

The AMS system HAMSTER (Helmholtz Accelerator Mass Spectrom-
eter Tracing Environmental Radionuclides) will be installed at HZDR
in 2025. This 1 MV facility includes an additional injection line for
the purpose of isobar suppression with an ion cooler, the so-called
Ion Linear Trap for Isobar Suppression (ILTIS). The beamline was in-
stalled in 2024 and its operation with the new ion cooler has started.
The design of the ion cooler follows the system used for Ion-Laser In-
terAction Mass Spectrometry (ILIAMS) at the University of Vienna.
An important update is the segmentation of the electrodes inside the
cooler. This modular design allows the ion cooler to be operated as a
single system or split into multiple radiofrequency quadrupole (RFQ)
sections, which gives us more control of the ion energy. Within the RF
circuit, the additional inductivity can be continuously adjusted. This
simplifies the trap’s adaptation for different frequencies.

Our presentation will cover a description of the new injection line
and results from first experiments with the cooled ion beam and the
characterization of the Paul trap using ion beams of C1~ and Cu™.

MS 6.5 Thu 12:15 HS 2 Chemie
Photodetachment measurements of negatively charged
molecules and element separation at VERA — eT. NIEMEYER!,
S. BErnDT!, CH. E. DULLMANND2:3, O. ForsTNER®?, K. HAING, R.
Hasse!, K. HEns”, M. MarTscHINI®, S. MERCHELS, M. STEMMLERS,
and K. WeENDT! — !Johannes Gutenberg-Universitit Mainz —
2Helmholtz-Institut Mainz — 3GSI Darmstadt — *Friedrich-Schiller-
Universitét Jena — ®Helmholtz-Institut Jena — SUniversitit Wien —
"Hiibner GmbH & Co. KG, Division HUBNER Photonics, Kassel —
81nstitut fiir Radiodkologie und Strahlenschutz (IRS), Leibniz Univer-
sitdt Hannover

Detection limits of 16 orders of magnitude in isotope ratios and isobaric
suppression make Acccelerator Mass Spectrometry (AMS) the method
of choice for ultra-sensitive trace analysis in various fields such as ra-
diometric dating, nuclear astrophysics and geology. However, isobaric
interferences still challenge ultrarare isotope measurements, e.g., of
Mn-53 which is used for long-term geological and extraterrestrial dat-
ing or Fe-60 as an indication of supernovae remains found on Earth.

To suppress interfering isobar anions such as CrO on mass 53, tun-
able light sources, based on Ti:Sa and OPO technology, were used for
the first time at the ILIAMS cooler at the low-energy side of the VERA
AMS facility at the University of Vienna. Here we report on measure-
ment of laser photodetachment curves for various oxide anions such
as FeO, NiO, MnO, CrO and TiO, delivering useful molecular physics
data as well as predictions on the expected isobaric suppression of e.g.
MnO against CrO for AMS applications.



