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Nuclear reaction studies at the GSI storage rings - An as-
trophysics program — eJaN GLorius — GSI Helmholtzzentrum,
Darmstadt, Germany

Over the past decade, a rich experimental nuclear-astrophysics pro-
gram has been established at the GSI storage rings ESR & CRYRING.
Centered around low-energy reaction studies, a variety of detection
schemes and setups have been successfully implemented and put to
use in multiple beamtimes. The common goal of all those inverse-
kinematics studies is to extend our understanding of nucleosynthesis
by focussing on stored radioactive beams. A diverse spectrum of nu-
clear reactions has recently been studied, including proton-induced re-
actions in a direct approach as well as neutron-induced reactions using
an indirect technique. This contribution will outline the challenges and
specialties of in-ring reaction studies, summarize the recent experimen-
tal campaigns and sketch an outlook regarding future measurements.

MS 8.2 Fril1l:30 N6
Progress on the ILIAMS-assisted measurements of 91:94Nb
and 93Mo at VERA — eCaRLOs Vivo-ViLcHes!, Esap Hrnuicl,
Kyra Artinpac!, SiLKE MERCHEL!, MARTIN MARTScHINI', LEE
W. Packer?, Jouannes H. STeErBa3, Maric DokL?, JixiN Qrao?,
Erik STRUB®, and KArIN Hain! — 1University of Vienna, Faculty
of Physics, Vienna, Austria — 2UKAEA, Culham Campus, Abing-
don, United Kingdom — 3Center for Labelling and Isotope Produc-
tion, TRIGA Center Atominstitut, TU Wien, Vienna, Austria —
4Department of Environmental and Resource Engineering, Technical
University of Denmark, Roskilde, Denmark — ®Division of Nuclear
Chemistry, University of Cologne, Cologne, Germany

At the Vienna Environmental Research Accelerator (VERA) we are de-
veloping the AMS of 91Nb, 94Nb and 93Mo to measure their concentra-
tions in Mo-containing alloys irradiated with neutrons from deuterium-
tritium fusion. These measurements require the use of the unique
Ton-Laser InterAction Mass Spectrometry (ILIAMS) setup to suppress
their respective stable isobars: 91Zr, 94Zr and 94Mo, and ?3Nb. For
9L94ND, to achieve isobar suppression, we need to select NbO3~, which
is less prolific than other niobium oxide anions. Therefore, we studied
the enhancement of its ionization yield by mixing the Nb2Os powder
with Ag and AgO. Estimated ! Nb/93Nb and ?4Nb/?3Nb blank ratios
are 10714 and 10719, respectively. Using samples with roughly known
amounts of 93Mo, the 93Mo/"2*Mo blank level for VERA has been de-
termined to be lower than 10712. Precise reference materials for 93Mo
AMS will be produced from proton-irradiated Nb foils.

MS 8.3 Frilli45 N6
First ion cooler assisted measurements at a 1 MV AMS fa-
cility — eJoHANNES LaceNER!, RoBIN GoLser?, DomiNIK KoLLr!,
GeorG RuceL!, ALExXaNDER WiEser!?, STELLA WINKLER!, and
ANTON WALLNER! — 1Helmholtz-Zentrum Dresden-Rossendorf —
2Universitdt Wien, Fakultit fiir Physik

The 1MV AMS system HAMSTER (Helmholtz Accelerator Mass
Spectrometer Tracing Environmental Radionuclides) contains an in-
jector with an ion cooler, the so-called Ion Linear Trap for Isobar Sup-
pression (ILTIS). This beam line is designed for the purpose of isobar
suppression in collisions with buffer gas and by laser photodetachment
and will expand the capabilities for radionuclide measurements beyond
the classical nuclides measured at low-energy AMS facilities.

The presentation will cover results from first experiments with the
cooled ion beam transmitted through the whole AMS system. A par-
ticular focus is set on the preparations for transmitting Cl beams in
lower charge states and exploring the challenges of 36Cl measurements
at final beam energies below 1 MeV.

MS 8.4 Fri12:.00 N 6
Design and optimization of a AE-E;es gas ionization cham-
ber for Be-10 isobar suppression at low energies. — ¢SAMUEL
MARTY, ARNOLD MULLER, CHRISTOF VOCKENHUBER, ANDREO CRN-
jac, RENE GRUBER, DANIEL HosL1, and MARrRcus CHRISTL — Labo-
ratory of Ion Beam Physics, ETH Zurich, Otto-Stern-Weg 5, Zurich,
Switzerland

Contrary to C-14 and its isobar N-14, the radioisotope Be-10 has a
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large isobaric background due to B-10 being able to form negative ions.
There are various ways to suppress this unwanted signal: degrader foils,
extracting BeF instead of BeO, and finally a detection method which
exploits the difference in energy loss. One such method is the AE-Ey¢s
gas ionization chamber, which has been used at ETH since the 2000s.
However, most of the deployed detectors operate in ionization mode,
where the primary electrons are measured directly. By increasing the
field strength, the detector can be brought into proportional mode,
where avalanche formation greatly enhances the signal-to-noise ratio.
Particularly at low energies, significant improvements to the detector
resolution can be achieved for light elements. Moreover, the detector
does not necessitate cooled preamplifiers anymore. To confirm this
claim, the energy resolution for both modes was measured using a va-
riety of particles. Additionally, the multiplication factor as a function
of the field contains information on the first Townsend coefficient of
hexane, a key parameter for gas multiplication. Finally, the stability
of gas ionization detectors operating in the proportional regime was
studied.

MS 8.5 Fri 12:15 N 6
Collisional detachment of AlO~ and MgO~ in the ALIS
RFQ ion cooler at CologneAMS — eDERIN ScHMIDT!, MARKUS
ScurrrERD2, TiMM-FLORIAN PaBsT!, Natasua GoaBa KALANKES,
SteraN HENzE!, and DENNIS MUECHER! — 1University of Cologne,
Institute of Nuclear Physics, Germany — 2University of Cologne, De-
partment of Prehistoric Archaeology, Laboratory of Isotope Archaeol-
ogy, Germany — 3Department of Physics and Astronomy, Botswana
International University of Science and Technology, Botswana

Laser isobar suppression is currently revolutionizing AMS; however,
the underlying atomic- and molecular-level mechanisms responsible
for its exceptional photodetachment efficiency are not yet fully un-
derstood.

In the Anion Laser Isobar Separator (ALIS) at CologneAMS, a ra-
dio frequency quadrupole (RFQ) ion cooler filled with He buffer gas is
used in combination with a high-power laser to suppress the 26MgO~
molecular isobar in 26 A10~ beams.

Systematic measurements of collisional detachment in this cooler are
presented. For a stable 27 A0~ beam, the transmission was measured
as a function of He pressure.

The count rate in the gas ionization detector for standard ma-
terials was analyzed for different ion cooler He buffer gas pres-
sures and normalized to the slow sequentially injected stable 27Al
beam, to determine the ratio of collisional-detachment cross sections
0601(26Mg0)/acol (27AIO)

MS 8.6 Fri12:30 N6
A compact AMS laser photo-detachment system for iso-
bar suppression — eLAUREN BEgzziNA, CHRISTOF VOCKENHU-
BER, MaRcus CHrisTL, PHiLiP GauTscHl, Lukas WACKER, URs
RAMSPERGER, ARNOLD MULLER, and THORBEN WULFF — Labor fiir
Ionenstrahlphysik (LIP), Otto-Stern-Weg 5, 8093 Ziirich, Switzerland

Compact accelerator mass spectrometry (AMS) systems have advanced
significantly in recent years, yet effective isobar suppression for nuclides
such as 36Cl at the 200 kV scale remains a major challenge. To ad-
dress this, we are implementing a laser photo-detachment scheme that
selectively neutralises interfering anions while preserving the radionu-
clide of interest. This approach requires decelerating the ion beam to
sub-eV energies to maximise laser-ion interaction, typically achieved
using a radiofrequency quadrupole (RFQ) cooler operated with a light
buffer gas. The suppression stage will be integrated into a recom-
missioned 200 kV MICADAS-type accelerator. The upgraded system,
named MI-Q, will be the first compact AMS instrument to incorporate
a laser-based isobar suppression stage.

We present the design and optimisation of the MI-Q low-energy sec-
tion, comprising the deceleration optics and RFQ cooler. A multi-
electrode deceleration lens is being developed to provide tunable po-
tential gradients, enabling precise control of sub-eV beam transport
into the gas cell. The RFQ incorporates guide electrodes that gen-
erate the axial DC drag field needed to transport ions through the
cooler while maintaining transverse confinement. Fabrication of the
key components is underway, with thorough commissioning planned.



