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Overview

- JRA1 -WP3 tackles four key challenges faced by the ChETEC-INFRA
astronuclear laboratories that limit progress:

e solid targets (task 3.1, Pl R. Sparta/INFN, participants: IFIN-HH, ATOMKI,
UKE, UoC, CNRS, UNIPD, about 43 person-months)

e gas targets (task 3.2, PI T. Szlics/ATOMKI, participants: HZDR, CNRS,
UD, UMIL, UNIPD, about 17 person-months)

* neutron detection (task 3.3, PI L. Swiderski/NCBJ, participants: INFN,
PTB, ISMA*, UNIPD, about 32 person-months)

» accelerator mass spectrometry: Broduction of nuclear char
ser

e
separated beams (task 3.4, Pl Robin Go UNIVIE, participants: HZI%R, about
12 person-months

*External collaboration — no person-months GUF IS INVOLVED IN ALL THE ACTIVITIES CONCERNING THE WEBSITE
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Deliverables

D3.1 Report on the experimental techniques used for solid target production on the project web site
D3.2 Report on the development of a gas-jet target with in-beam target thickness diagnostic, on the project web site and in a scientific journal
D3.3 Provide to the community, upon request, one sample each of three possible scintillator materials for neutron detector in cooperation with industry
D3.4 Report on testing by radioactive sources and beam bombardment of the solid targets produced
D3.5 Report, on ChETEC-INFRA web site, on community-accepted methods to measure two non-routine AMS isotopes of astrophysical relevance
D3.6 Scientific publication on isobar suppression by ion-gas or ion-laser-interaction
D3.7 Publication on ChETEC-INFRA web site and in a scientific journal of target production protocols, characterization procedures, and results
D3.8 Report on the development of a gas cell target to be used for angular distribution measurements, on the project web site and in a scientific journal
D3.9 Report on the ChETEC-INFRA web site on different materials studied for neutron detection and position sensitive neutron detectors

Milestones: Key performance indicators:

* M9 Measurement capability for Hf-182 by AMS developed and ready for external users e 10 scientific publications from this WP.
(Task 3.4. month 36) ® 5 accelerator laboratories (both from inside and outside the consortium) where one of the
target- or detector production techniques developed here is taken to routine operation.
e 5 PhD students trained in at least two of the tasks developed in JRAT.
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Gantt chart

SIMPLE GANTT CHART by Vertex42.com
https://www.vertex42.com/ExcelTemplates/simple-gantt-chart.html
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Task 3.1 Starting point

« ultra-pure material targets for low reaction yields to be studied
* noble gases targets implanted into a host material

« Characterization of targets using sources and in-beam approaches
(thickness, contaminants, long-term stability...)

Also (proposal to be implemented):
« thin self-supporting rotating target systems (1000 rpm)

R. Sparta, T. Szucs, M. Heine, M. Moukaddam, S. Courtin, L. Trache, M.

La Cognata, A. Caciolli, D. Mengoni, A. Tumino, G. Lanzalone, A. Zilges,
A. Blazhey, S. Prill, S. Wilden, F. Heim, ...
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Task 3.1 2 STAR: Solid Targets for Astrophysics Research

Solid

Roberta Sparta — P.I. (KORE+INFN) -~ e, masas

Research

1) Realization of ultra-pure material targets to allow for the measurement of low reaction yields, in
which signals from parasitic reactions on impurities can limit experiments;

2) Noble elements solid targets (via implantation) to measure key reactions (i.e. for s-process
nucleosynthesis in evolved stars) avoiding gas targets inconvenients.

+ a service for the community:
standardized testing of the produced targets (including

STAR people: contaminant checks and stability tests)
@pN % R. Sparta, G.L. Guardo, M. La Cognata, G. Lanzalone, participating institutions:
e A. Massara, A. Tumino, ...  ATOMKI (Hungary)
“ @ T. Sziics, . « CNRS (France)
S. Courtin, M Heine, M. Moukaddam, , J. Nippert * [IFIN-HH (Romania)
@E« . N. Florea,, A. Spiridon, L. Trache, . * INFN (ltaly)
= A Caciolli, R. Depalo, D. Mengoni, D Piatti, J. Skowronski, ... * University of Padua (Italy)
F. Heim, M. Mullenmeister, ... « University of Milan (Italy)

« University Kore (Italy)
« University of Cologne (Germany)
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3 deliverables — fulfilled on time

Deliverable Number

D3.1

Deliverable Title

Report on the experimental techniques
used for solid target production on the
project web site and in a scientific journal

Deliverable Number

D37

WP number WP3
Lead beneficiary 20 — INFN
Type Report
Dissemination Level Public
Due Date (in months) 18

https://www.chetec-infra.eu/jra/star

Deliverable Number

D3.4

Deliverable Title

Report on testing by radioactive sources
and beam bombardment of the solid targets
produced

WP number WP3
Lead beneficiary 20 — INFN
Type Report
Dissemination Level Public
Due Date (in months) 36

https://www.chetec-infra.eu/jra/startest
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Deliverable Title

Publication on ChETEC-INFRA web site
and in a scientific journal of target
production protocols, characterization
procedures, and results

WP number

WP3

Lead beneficiary

20 - INFN

Type Websites, patents filing, etc.
Dissemination Level Public
Due Date (in months) 43

http://arxiv.org/abs/2504.16147 +

https://link.springer.com/article/10.1140/epja/s10050-025-01627-0

Marco La Cognata, INFN-LNS, lacognata@Ins.infn.it, chetec-infra.eu
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http://arxiv.org/abs/2504.16147
https://link.springer.com/article/10.1140/epja/s10050-025-01627-0
https://link.springer.com/article/10.1140/epja/s10050-025-01627-0
https://link.springer.com/article/10.1140/epja/s10050-025-01627-0
https://link.springer.com/article/10.1140/epja/s10050-025-01627-0
https://link.springer.com/article/10.1140/epja/s10050-025-01627-0
https://link.springer.com/article/10.1140/epja/s10050-025-01627-0
https://link.springer.com/article/10.1140/epja/s10050-025-01627-0

General task achievements and possible legacies

For the first time, European target labs:

* Have known each other formally and informally (online
meetings)

CI‘IETEC
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General task achievements and possible legacies

For the first time, European target labs:
* Have known each other formally and informally (online

meetings)
* Opened the lab doors to show their equipment and possibilities
> D31 i.e. https://www.chetec-infra.eu/jra/star/infn-Ins_uke/
https://www.chetec-infra.eu/jra/star/ s e
A page for each lab: target
availablefequipmentftechniques... e e et ettt .

Cself supp.

el supp.

ssssssss
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https://www.chetec-infra.eu/jra/star/
https://www.chetec-infra.eu/jra/star/
https://www.chetec-infra.eu/jra/star/

Laboratory Equipment

® 2 PVD evaporators with thermal sources and electron beam (figures 10 and 11);
o 1 technical scale;

¢ 1 analytical balance with five decimal digats (fig: 12);

* 1 olling aill (i 5);

& F ic thick measuring machine (fig. 7 and 8);

¢ 1 chemucal hood.

In the case of metal tasgets with thicknesses greates than | um, cold lamenation is wsed [Tha75]. The metal fod i progrenively thinsed with a cold rolkng mill (g 5) in 2 sandwich process between twm hardened scainbess sseel plabes until it reackes the detired thickness (5g.).

1.d

Dhxing the realization of the prototrpe the nataral matenial is used, not ennched.

Phase 2 Finding the material. drveloped the pi for

of the targets, e take case of the parch e of the recquired chemical elemens. The maberal 1o be used for making the fikm s have the bighert powble chamical st higher than 99,99 %4, to perrent insecference From unwanted elements in the tanget. Farthermace, it mit sty the sondition of
higher isotopic paitr. In th ot e eefex bo the pelatsonship b the inotope of imterest and the tber isotopes of the rame element. Todar the avalbibty of isotopes s veverels kiited dis to the seall mumber of producen. In some cases, 3 compromise must be foand between the high cost of the necesary iotope and the percentage of ensichment that can be fand on the market.

Phase 3 Production. Cruce the method has been developed and the necessary mutesial bas been found, we proceed with the coeation of the sequired plates.

Characterizasion and size of the tasgets. Each plate produced in the lsbonatory with fespect toifa

, its thickness, its ueifoemitr Durieg evap the thickness of the deposited 1 I monitoned wsing 1 quarts micos-balance (Quartz Ceystal Mositor), glaced inside the evapontion chasier It is an extremely mas-sensitive apgaratus that measares
varisicms at the level of the nane.grarm snd reiero-gram of sass pes usst azes. The beast of the technelegs = 3 quasts dise. Quuarts 2 3 piezselectric material that ean be rade ta asellate 12 8 defined fraquency by sppbring 3 suitsble valtuge The frequency of oscillatin i affected by the sdditien of sonall amnts of mass on its varface. This frequenicy vasiation, being dependert o the smnount of
rrattar deported, provides the evaposation cate 1 the amownt deposited cver tirme. To bave 3 mom sotucate mesrucersent on the single plate o3 3 thickness aniformity mearusemant, agen for wtra-thin B, we proosed 1o 3 fusther chaacteczation. [t s known that whes 2 beam of alpha partiches of wall-defined mesgy coovees 3 fikm, they ko an amesst of eergy that is disectly proportional to the
thickness of the mutesial passed theough [ThaT5).

107 Usl aVJaJd

LAALZ I YA an = e | \-qul |(¢I

Solid
Targets for
Astrophysics
Research

Fig. 10: Leybold L300 evaporator with 2 thermic sources.

Credit: INFN-LNS)

1: Laybold LS60 evaporator with 1 thermic source and slectron beam

Crediv INFN-LNS)

Fig. 12: 5 digits analytical balance.

Credit: INFN-LNS)

Task 3.1
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General task achievements and possible legacies

For the first time, European target labs:

* Have known each other formally and informally (online
meetings

* Opened the lab doors to show their equipment and possibilities
- D3.1

* Exchange know-how and support = meetings, characterization
service, D3.4

@LNS-INFN (AsFiN group)
Tests of Solid Targets for Astrophysics Research

Reaction to study Compound Thickness Beam/source used Results
(pubiished April 2024)
CaF; on graphite 150 pg/cm? + 30 pg/em?
Reakization of ultra-pure matesial targets is the first of the STAR task goals, to allow for the measurement of low reaction yields, in which signals from pasasitic reactions on 2 0ongrap! Ko/ 19/ 241Am o-source No damage reported
impusities can kmit experiments and must therefore be avoided Fluorine background in New Jedi backing (backing)
o . I . . . experiment 241 .
In the STAR framewosk, tasgets are produced at LNS-INFN as well as at IFIN-HH (where also PLD and methallotermic reduction aze available) via jon implantation, PVD PTFE 2 Am o-source @LNS and proton beam Resisted up to 200 nA of
1 mg/cm
methods (resistive heating and electron beam-based 53 cold rolling and tablet pressing techniques. Moreover, PVD is also available st LNL-INFN, while the University of ~(F2C-CFa)m 9/ @UFJ-NPI proton beam
I
Cologne laboratory can produce targets by PVD, electrolysis and cold rolling
Standasdized testing of the produced targets has been implemented and it is performed via sadioactive souzces and/ ot beam bombasdment, and was also offered s a service for @LNL-INFN (SALVIA group)
the including deatfs 2ad stability tests.
Heze we seport about the target already tested under radiosctive sources or beam bombardment, while details and further information are being prepared to be published in Reaction to study Compound Thickness Beam/source used Results
scientific journals
%0(py)F Taz0!
@IFIN.HH (NAG group P =5
T T T “N(py)0 TiN
Reaction to Beam/source . .
) Compound Thickness u Results Several Proton beam Ok and regular areal density profile
study use:
l | | N(p.y) PO TaN
. Bconta
B y 130 and 150 nm 180 beam Ok for single irradiation of ~10 mC
backing N(py) %0 7N
1 6/09 - CeOzon Al
ic. 150

W’ Ve Ok for single imadiation of ~10 mC \I'LI\




General task achievements and possible legacies

arXiv:2504.16147v1 [physics.ins-det] 22 Apr 2025

For the first time, European target Iz

THE EUROPEAN
PHYsICAL JOURNAL A

Eur. Phys. J. A (2025} 61:151
hittps:/idoi.crgf10.1 1 400epjals |050-025-01627-0

JJJJJ

Regular Article - Experimental Physics

Solid target production for astrophysical research: the European
target laboratory partnership in ChETEC-INFRA

Roherta Spilrlfll']"l . Alexandra Spiridmrl. Rosanna Depaln"'j. Denise Piatti®’, Antonio Massara’, Nicoleta
Florea®. Marcel Heine®. Radu-Florin Andrei*, Bevhan Bastin®, Ton Burducea®, Antonio Caciolli®7, Matteo
Campostrini'’, Sandrine Courtin®'!, Federico Ferraro'2, Giovanni Luca Guardo?, Felix Heim'?, Decebal Iancu®,
Marco La Cognata’, Livio Lamia®'*!%, Gaetano Lanzalone!?, Eliana Masha'®, Paul Mereuta®, Jean Nippert®,
Rosario Gianluca Pizzone® !4, Giuseppe Gabriele Rapisarda®!4, Maria Letizia Sergi®-'%, Jakub Skowronski® ",
Dana State”, Tamis Sxiics'”, Livius Trache’, Aurora Tumino'~

Solid Target production for Astrophysical
Reasearch: the European target laboratory
partnership in ChETEC-INFRA

RobertaSparta'?, Alexandra Spiridon’, Rosanna Depalo®°, Denise Piatti®’,
Antonio Massara’, Nicoleta Florea®, Marcel Heine®, Radu-Florin Andrei’,
Beyhan Bastin’, lon Burducea®, Antonio Caciolli®’, Matteo Campostrini'?,
Sandrine Courtin®!!, Federico Ferraro'2, Giovanni Luca Guardo?, Felix
Heim!?, Decebal lancu’, Marco La Cognata?, Livio Lamia'*>'>, Gaetano
Lanzalone'?, Eliana Masha'®, Paul Mereuta’, Jean Nippert®, Rosario
Gianluca Pizzone'*?, Giuseppe Gabriele Rapisarda'*’, Maria Letizia
Sergi'*2, Jakub Skowronski®!?, Dana State’, Tamas Sziics'’, Livius
Trache’, and Aurora Tumino'~
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* New targets have been produced and characterized + Left a
legacy of this gathering -2 (Arxiv+EPJA)D3.7
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General task achievements and possible legacies

For the first time, European target Iabs

acterization

+ Left a

* Organization and know-how acquisition for the production of
noble elements implanted solid targets @LNS-INFN (but POT-
LNS is still in progress)

16/09/2025 Marco La Cognata, INFN-LNS, lacognata@lns.infn.it, chetec-infra.eu




And what about the future?

The last STAR meeting (08 Sept 2025)

STAR has been a
valuable experience
and should not die with
the end of the project

Target characterization service: used just once — maybe premature

Decided to keep in touch among European target labs and

« Search a host to keep a common webpage as the one done for D3.1 (accessible to be updated)
« Have an informal online meeting once per year ... until we find another project-home

P
ChETEC
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Task 3.2 General overview

* Windowless targets
* Thin-window gas-cell targets

* Diagnostics
- effective gas thickness
« Composition
* Long term stability

Nuclear Resonance, off-beam XRF and in-beam PIXE, RBS
setups. Cyclotron/tandetron accelerator for target analysis.

T. Szucs, M. Heine, M. Moukaddam, S. Courtin, D. Bemmerer, U. Bilow,
K. Zuber, A. Guglielmetti, A. Caciolli, D. Mengoni, R. Depalo, ...

Ve
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Gas Targets for Nuclear astrophysics - Pl. Tamas Szucs

D3.2

Report on the development of a gas-jet target with in-beam target thickness
diagnostic, on the project web site and in

a scientific journal (resp: HZDR, month 18)

D3.8
Report on the development of a gas cell target to be used for angular distribution
measurements, on the project web site and in a scientific journal (resp: ATOMKI,

month 48)

FIUN | o5
E

/atumid
REN | &=

p
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Results of Task 3.2

1. A working gas-jet target in the Dresden
Felsenkeller laboratory.

2. Thin windowed gas cell targets was
developed:
a. one tested for particle scattering
experiment in Atomki.
b. another one produced to be used for
gamma ray angular distribution
measurements..
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Gas-jet target developed at HZDR: (Pl: Konrad Schmidt)

» Delivery 3.2 is fulfilled on time for the 24th month:
Publication is published as a proceedings contribution of the
Nuclear Physics in Astrophysics - X conference (NPA-X)
EPJ Web of Conferences 279, 13002 (2023) and the paper
is also available on arXiv: https://arxiv.org/abs/2210.15218

 Slit-type nozzles have been developed and tested. _ K- w! gl

 Continues gas-jet is achieved with suitable vacuum levels at [] ut 15
other parts of the setup. % "

« (Gas jet density dependence of the inlet pressure was
measured with alpha energy loss and laser interferometry.

« Setup was installed and commissioned at Felsenkeller
September 2024 to March 2025.

 First beam-time in April 2025 on "“N(a,y)'®F using the new
jet target.

P
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https://arxiv.org/abs/
https://doi.org/10.48550/arXiv.2210.15218
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Gas-jet target developed at HZDR: (Pl: Konrad Schmidt)

A new publication (NIM A) is under way. s (105 s
Current setup status: On hold, since ongoing solid target

experiments (FelICITAS, STELLA) are installed behind the
gas target setup.

Ongoing: Fine tuning the data reductions for the
interferometric jet profile measurements.

Planned for November 2025:

« upgrading the system with a compressor, to achieve
recirculation for the jet.

« commissioning of the static gas target.

Long term tasks:

» Improve profiles of the slit-type nozzle to increase :
density of the homogeneous wall jet (new set of .
nozzles ordered from FMTC, Lithuania)

* Improve shape of the catcher to reduce the residual
gas (one new shape available and to be tested in ¥
November 10

catcher, @ = 20 mm catcher, @ = 20 mm
T T T T T

Measurement, cylindrical nozzle CF-64-1

catcher (not simulated) catcher, @ = 20 mm
T T ¥ T T T

Measurement, slit nozzle SF-63-2, 90° rotated Measurement, slit nozzle SF-63-2

Axial distance [mm]

T T T
-6 -4 2 0 2 4 6 -6 4 2 0 2 4 6

Radial distance [mm]




Gas-cell target developed at Atomki: (Pl: Tamas Szucs)

» Delivery 3.8 is fulfilled on time for the 48th month:
Publication is submitted as a regular article to EPJA and the paper
is available on arXiv: https://arxiv.org/abs/2504.20128

« Angular distribution of alpha particles scattered on “He and on
124X e have been measured as pilot experimen.

» Further test and experiments are planned for this autumn.

400"""""“""'-350 |—|55o"""""""""""'
I I 45° 75
i B 55° 1000 ’

300 |- -

100 £
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200
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https://arxiv.org/abs/2504.20128

Gas-cell target developed at Atomki: (Pl: Tamas Szucs)

« Test version of the gas cell planned to be used for gamma-ray angular
distribution measurement is produced.

» So far failing to have vacuum tight thin window, which is not produce
disturbing beam induced background.

» Started to produce 1 um thick nickel foils by electroplating copper.
» Promising results in terms of thickness, however the foil have still pinholes.

0.821 £0.012 pm

239Pu

500

2440

I
4500 5000 5500 6000
E, /keV
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Task 3.3 General overview

* Develop and test new neutron detector materials, such as composite
scintillators, new plastics, etc. especially with low afterglow

* neutron-gamma discrimination capabilities
* new methodologies and algorithms for neutron/gamma discrimination

« Develop a read-out system based on SiPM or Photomultipliers that will
allow to obtain a spatial resolution and to be used in environments with
intense gamma flash

L. Swiderski, J.J. Valiente Dobon, R. Nolte, E. Pirovano, M. Dietz, A.
Caciolli, D. Mengoni, R. Depalo, A. Gottardo, M. Grodzicka-Kobylka,
J. lwanowska-Hanke...

https://www.chetec-infra.eu/jra/neutrondetectordevelopment/
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PTB T3.3 — Neutron Detector Development

Neutron Detector Development at Pulsed Ultra-Strong Neutron Sources

« Development of instrumentation to be used at
CERN, at the neutron spallation source n_TOF

BEPIB. 3 «f[/ <C7TN E;’-DF' i
* Detection of the neutron-induced emission of /‘
light charged particles, for high-energy incident

neutrons (E, > 100 MeV) 7 Scmt:llators I*.

Main challenge:

« E.m. interferences induced by the gamma
flash (RF noise)

 Silicon semiconductor detectors are especially

sensitive to it R 3 ¢ Target
— = (CHz)

Neutron
beam

ChETEC direction -
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Analysis:2 mm C-PTM2
S1: 60 um (Stripped 4 ch.)
S2: 500 um, E: EJ 10 cm

—
== -
[:+] —
= =i
-

0

10°

10

b

T . Preliminary Results:

10°

..... e : .............................. > Exce”ent partiCIG identification in

- 10 the coincidence data between S1
_— and S2.

........... - e \ > Good nght OUtpUt for E and goo d

i Eve identification of H ions.

LO [MeVee]

Thanks to Augusto
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@ PSA for CLYC detectors

Energy TOF [keV]

: . s < -
i ———" € obd o
_ o _ 1.0F — 2000
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Unsupervised learning for PSA

Collaboration with the UNIPD team

We have tested unsupervised learning on
signals of silicon detectors

The results indicate that a two-dimensional
latent space is enough to encode all observed
signals

One can observe that different regions are
correlated with different types of signal
(different particles).

Good performance for noise reduction
Substituting the convolutional layers with fully
connected ones seems to decrease the
performance
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Autoencoder for y/n Discrimination g 2 /
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Autoencoder for y/n Discrimination

Myeseny
O eeeed
Variational Reparameterization

Figure 7: The architecture of the GMVAE
developed for the purpose of PSD discrim-
ination of the waveforms.

WIOJOABM

Input Waveform
PajonJIsSuooay

i Autoencoder

17/09/25

0.4
i Neutron
0.3 ;
' 2
O | - 10! 5
0.2 3
0.1{ . @000
Photon
| H ] L | . o
0-04 5000 10000 15000 20000 -0

Waveform Integral

Figure 8 The data used to train the
GMVAE model. The colored regions are
the pre-tagged part of the data. (Refer to
online plots for color).

Solution

Train a Gaussian-
Mixture Variational
Autoencoder
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Autoencoder for y/n Discrimination
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It easily disentangles the two
contributions even at lowest
energies where classic PSD fails!

Bachelor Thesis — E. D’Amore
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average Xslgnal

Positional signals can be approximated by
linear combinations of 4 positional outputs.
= _A_+ + A++ + A+_ - A__
== +A_+ + A++ - A+_ - A__

Xsignal
Ysignal

Averaged positional signals exhibit
correlation with real position of 13/Cs

NCBJ
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T3.3 — Neutron Detector Development

gamma radiation in the detector.
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Task 3.4 General overview

Chemical element sensitive accelerator mass spectrometry
(Pl: Robin Golser/UNIVIE, participants: HZDR)

» development of techniques to access the
nuclear charge of the isotope to be provided for
accelerator mass spectrometry (AMS), e.g., by
lon-gas or ion-laser-interaction

« development of shared, community-accepted
protocols for extracting non-routine AMS
Isotopes, which have high astronuclear
relevance such as "Be, 4Ti and °°Fe

Ve
ChETEC
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Task 3.4 — Cosmogenic nuclides (some via TNA) — using ILIAMS ¢ \igrsitat

- 26A] with J. Feige, Berlin

“Detection of past close-by Supernovae: yay =
Depositional age dating of Atacama Desert soils with meteoric 2°Al” SERLR

« 4Tj with Felsenkeller & U Vienna MSc
produced in core collapse supernovae via 4°Ca(a,y)**Ti

A=
ASH) HELMHOLTZ ZENTRUM
x4 DRESDEN ROSSENDORF

PS| &
onannes GUTENBERG

UNIVERSITAT MaNz

o ti,~59 a > AMS to validate y-data (schmidtetal., 2013)

100 Rt st
o challenging as 44Ca is isobar of 44Ti * .
- 108 suppression of CaO- by gas cell (He) T .
- 10° suppression of CaO~ by OPO laser (420 mW) - *
- 102 suppression of Ca®* in detector v g a5

He pressure (mbar)

https://www.museumfuernaturkunde.berlin/en/science/novel-perspectives-our-solar-system-history-recorded-atacama-desert-noshade

ChETEC hitps:/idw-online de/denmagei=301534
P34 16/09/2025 Marco La Cognata, INFN-LNS, lacognata@Ins.infn.it, chetec-infra.eu 35 -



g universitat
</ wien

produced in core collapse supernova : |
40Ca(ot,y)*Ti 10710
- %Ti AMS measurements of irradiated
. . < -11
Ca samples possible @VERA when using = *°
IS | e e Ly e e T
He gas, laser & segmented detector Y
T 1-12.
-> very low ratio samples not yet ; 2 8x10-13
10—13 e
N
—— nominal ratio 5-10719 ¥ 5:10710 standards
nominal ratio 5-10711 5-10~1! standards
- — o —— nominal ratio 5-10712 ¢ 5-10712 standards
?Lwﬁngﬁ PSI js --- samples from Felsenkeller % Blanks
DRESDEN ROSSENDORF CUUNNVERSITAT W e conservative lower limit

https://www.museumfuernaturkunde.berlin/en/science/novel-perspectives-our-solar-system-history-recorded-atacama-desert-noshade
https://www.sabre-experiment.

ChETEC https:/lidw-onIine.de/de/image?id=§9r1éa;tt
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iversitat
len

« 26A] & 41Ca in stony meteorites for meteoroid geometry & identification of meteor-wrongs

& PLA

Elmshorn (H3-6) Bischoff et al., MAPS 2024

Universitat
Miinster

Ribbeck (aubrite) Bischoffet al., MAPS 20246 - =

Haag (LL4-6) Bischoff et al., subm. to MAPS.

“not-Dyalpur” (terrestrial) pittarello et al., MAPS 2025 s phn]
asteroid 2023 CX1 - Saint-Pierre-le-Viger Eqal et al., accept. Nature Astronomy 2025 mEmime

O O O O O

o 36Cl & #'Ca in iron meteorites for terrestrial age E——
o “Issigau-Reitzenstein” (29.1 ka) e g
o Agoudal, El Ali, Hoba,... & “ebay-fakes”

- 9Nij test materials

P
ChETEC
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https://doi.org/10.1111/maps.14193
https://doi.org/10.1111/maps.14193
https://doi.org/10.1111/maps.14193
https://doi.org/10.1111/maps.14245
https://doi.org/10.1111/maps.14245
https://doi.org/10.1111/maps.14245
https://doi.org/10.1111/maps.70030
https://doi.org/10.1111/maps.70030
https://doi.org/10.1111/maps.70030

Task 3.4 — Cosmogenic nuclides — using ILIAMS

g% Lniversitat
< wien

« Ni (t,,, ~0.1 Ma) for determination of long terrestrial ages of meteorites I/ N TRIGA
\ / ACtEmNTtEth
—> production of standards i .
via 58Ni(n,y)?°Ni w = &
9 N|F2_ 1E-9'§ ————————————————————————————————————————— *--9 -9
most promising isobar suppression I
with 532 nm laser; yield not optimal ™03~ el
> detection limit @10-2 R B ee———
- samples @10~ — 5-10-13 112 4 T

@A 16/09/2025 Marco La Cognata, INFN-LNS, lacognata@Ins.infn.it, chetec-infra.eu




Task 3.4 — “Other” nuclides (via TNA) @ Diversitat

« 210Bj with A. Wallner, HZDR-AMS =
“Precise measurement of the 29°Bi(n,y)?'1°"Bi cross section HELMHOLTZ ZENTRUM
at thermal and keV neutron energies using AMS”

- 210Pp with D. Koll, HZDR-AMS tw
“Pb-210 AMS development for the B, Poe oo

key background in the search for dark matter”
o 1 kg Nal detector material + 1 mg "aPb - 1-10-14

o lowest detection limit world-wide,
i.e. @1 MV AMS, ANSTO (Fréhiich et al., 2022): 2-10~4

o blank level of Roman lead @VERA: < 3-10-"°

https://www.museumfuernaturkunde.berlin/en/science/novel-perspectives-our-solar-system-history-recorded-atacama-desert-noshade

Ve
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