Summary/Results

In this first stage of the project dedicated to the development of an innovative ion
irradiation platform for exploring the resistance of nano-satellites to space radiation, all
the proposed activities were carried out. These activities were essential for the definition,
design, simulation and preliminary development of the platform. An extensive scientific
and technical documentation activity was carried out, including the analysis of the
systems currently used for radiation testing, used internationally and of the current
radiation testing methodologies. In parallel, ion optics simulations were performed to
optimize the ion beam transport, as well as FLUKA simulations to calculate the dose
distribution in different experimental configurations over a proton energy range between
3 and 6 MeV. In the engineering area, the CAD design of the mechanical positioning
system for the electronic components of the CARDSAT nanosatellite was completed, as
well as its realization, and the design of the dosimetric system, which includes the use of
a Markus camera, radiochromic films, but also the possibility of using a Faraday cup and
particle detectors. The mechanical and optical alignment of the beam scattering foil was
performed, followed by high vacuum testing. Tests and diagnostics of the ion beam were
performed, using a proton beam. The beam was extracted into the air and directed onto
the Markus camera, then onto radiochromic films, Si single crystals and radiation-
resistant polymer films. Preliminary results were disseminated within the scientific
community through participation in conferences both at national and international level,
contributing to the validation of research directions and the initiation of possible
collaborations. The current stage has established the necessary foundation to advance
towards the actual testing phase of the CARDSAT nanosatellite's electronic components
in the beam, planned for the next stage.

Dissemination of results

The dissemination of the results of this phase was achieved through participation in
national and international scientific conferences. These are listed below. A scientific
article is being written, it will be submitted to an ISI journal, by the end of the phase.

National conferences:

1. I. Burducea, M. Lechintan, M. Focsaneanu, M. Petruneac, R.F. Andrei, D.G.Pacesila,
D. A. lancu, A. T. Hotnog, D. G. Ghita, G. Velisa, M. Straticiuc, An Innovative Ilon
irradiation Platform for Exploring Nano-Satellites Resilience to Space Radiation,
Bucharest University Faculty of Physics 2025 Meeting, May 23rd 2025, Magurele.

International conferences:

1. 1. Burducea, Current status of the lon irradiation Platform for Exploring Nano-
Satellites Resilience to Space Radiation and future perspectives, Carpathian Summer
School of Physics 2025, Exotic Nuclei and Nuclear/Particle Astrophysics (X). Physics
with small accelerators

July 22nd — July 3rd 2025, Sinaia, Romania — invited talk.



2. M. Petruneac, A. T. Hotnog, D. G. Ghita, D. A. lancu, G. Velisa, I. Burducea, M.
Focsaneanu, M. Straticiuc, M. Lechintan, R. F. Andrei, FLUKA-simulations for the
optimization of an ion irradiation platform for radiation hardness studies, 12"
International Congress of the Balkan Physical Union, BPU 12, 8 -12 July 2025,
Politehnica University, Bucharest.

3. 1. Burducea, M. Petruneac, M. Focsaneanu, R.F. Andrei, A.T. Hotnog, M. Lechintan,
D.A. lancu, D.G. Ghita, G. Velisa, M. Straticiuc, A. Totu, C. Gogu, M.I. Lazér, 4 novel
radiation hardness testing facility at the 3 MV Tandetron from IFIN-HH- Status report,
15th European Conference on Accelerators in Applied Research and Technology
(ECAART 15), September 8-12, 2025, Zurich, Switzerland.

Scientific articles

1 scientific article is in progress and will be submitted to an ISI journal by the end of the
current stage, 31.12.2025.

Also as part of dissemination, we would like to mention the posts on our department's
Meta (Facebook) page with the project
status:https://www.facebook.com/DFNA.IFIN.HH/ , and also IFIN-HH,

https://www.facebook.com/share/p/19wjWRysP{/

https://www.facebook.com/share/p/1AF3JJiDDQ/

https://www.facebook.com/share/p/1Ztfc3qL9J/

Applied Nuclear Physics Department - DFNA @ se simte recunoscitor cu Mircea ., IFIN-HH @ se simte plin(
intan si Burducea lon la IFIN-HH.
25 iunie- @
# CSSP25 Updates - Day 2! T &
A deep dive into ion beam physics, defect dynamics in materials, small accelerators, and
cutting-edge radiation research — all under one roof, surrounded by the Carpathians. ¥ 4

explored how radiation reshapes materials and how we can
analyze these changes with precision:
Dr. Stefan Facsko (HZDR): lon Beam Modification and Analysis in Contemporary Materials
Research
Dr. Gihan Velisa (IFIN-HH): Advances in lonization-Induced Annealing of Defects in
Semiconductors
Dr. Joseph Graham (Missouri S&T / CSIC): Radiation-Induced Defects in Solids: Properties &
Characterization Techniques

rini (CAEN, MixedTech): Gamma Spectroscopy of Natural Radionuclides —

along with nsor-led experiment &

@ Afternoon session: Small Accelerators (1), chaired by M. Straticiuc:

Dr. lon Burducea (IFIN-HH): lon Irradiation Platforms for Nano-Satellite Testing in Space-
Like Conditions

Dr. Daniela Pascal (IFIN-HH): Cosmogenic Nuclide Dating in Geosciences - RoAMS Lab
Highlights

Student communications wrapped up the day with impressive contributions from:
Andrei Hotnog — Matrix lon Detector development for CRYRING@ESR
Denis Barbu - Neutron Shielding for Large Underground Detectors

& And of course, strategic coffee breaks and group chats to spark ideas and
collaborations.
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