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Construction of the ISCRA and SIMBO stations for applied research on high-energy ion beams. Radiation
hardness testing of microchips by low energy pulsed ion beams at the SOCHI station

The implementation of the NICA (Nuclotron based lon Collider fAcility) mega-science project at the VBLHEP JINR opens wide opportunities for development of applied research in such areas
of science as: radiation hardness testing of semiconductor devices, the challenges for modern medicine and biology, radiation materials science. The ARIADNA (Applied Research Infrastructure for
Advanced Developments at NICA fAcility) infrastructure, which is currently being created at VBLHEP, includes the following stations for applied research: the Irradiation Setup for Components of
Radioelectronic Apparatus (ISCRA), the Setup for Investigation of Medical Biological Objects (SIMBO); the Station Of CHip Irradiation (SOCHI).

The description and current status of the ISCRA station, the prototype of the detector part of the ISCRA station (DPS-NICA), SIMBO and SOCHI stations are presented.

The poster includes the results of commissioning tests with ionizing radiation source at the ISCRA and SIMBO stations, the results of single event effects (SEE) testing of decapsulated
microchips by pulsed heavy ion beams at low energy at the SOCHI station during five beam runs.

ISCRA & SIMBO stations at the VBLHEP JINR Setup for Investigation of Medical Biological Objects (SIMBO)

The equipment of the ISCRA and SIMBO stations for high-energy ion beams extracted from the Nuclotron
was mounted in December 2023. The commissioning of the diagnostics equipment of the ISCRA and SIMBO
stations with ionizing radiation source & magnets tests were carried out in November-December 2024. The
equipment is ready for the first beam run in spring-summer 2025. The technology of radiation hardness
testing of capsulated microchips with high-energy ion beams will be realized in Russia for the first time.

| ‘ SIMBO — an applied research station for space
L E= radiobiological research and modelling of influence
4 of heavy charged particles on cognitive functions
of the brain of small laboratory animals and
primates (energy range 400-1000 MeV/nucleon).

The equipment for the SIMBO station was
manufactured as part of the JINR — «Vacuum
systems and technologies» LLC (Belgorod)
collaboration.
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Station of CHip Irradiation (SOCHI)

Irradiation Setup for Components of Radioelectronic Apparatus (ISCRA)

ISCRA — an applied research station for Single Event Effects (SEE) testing on capsulated microchips with
high energy ion beams (150-500 MeV/nucleon). The equipment for the ISCRA station was manufactured as
part of the JINR — National Research Centre «Kurchatov Institute»-1TEP (Moscow) collaboration with JSC
«Experimental Research and Production Association SPECIALIZED ELECTRONIC SYSTEMS»/National

SOCHI — an applied research station for
»  Single Event Effects (SEE) testing on
s decapsulated microchips (ion energy up to
3.2 MeV/n).

Research Nuclear University MEPhI (Moscow) — «GIRO-PROM) LLC (Dubna) participation. [ Ion beam parameters at the SOCHI station ]
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scanning mode/nonscanning 1. The ionization detector based on microchannel

mode, % plates (MCP);

2. The system for online diagnostics and control of
peripheral ion flux density and fluence;

3. A detector based on Faraday cup;

4. The fast total-absorption scintillation detector
with optical readout;

5. The fast total-absorption phosphor detector with
optical readout.

The station includes the following components

1. Energy degrader (polycarbonate);

2. System of ion beam profile projection and video control;
3. lonization chamber Nel;

4. Scintillation-fiber detector;
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Proportional wire ionization chamber Ne2;
A particle flux density meter;

Miniature gas-filled ionization chamber Ne3;
Silicon detector;

é The technology of single event effects (SEE) testing on

decapsulated microchips with pulsed heavy ion beams
extracted from linear accelerators is being realized for the

lon beam diagnostics system

v | (b)scintillation-fiber detector  10. Chamber with drained atmosphere for testing at negative S ‘ \_ (it o e it Ui S0 T erpl e s Hor Y
i B @ lemperatures, : . Five sessions with an ion beam were performed at the SOCHI station:

| =) R | o R S 11, System of positive temperature setting for test objects Six t Fmi hi radiated:

oo ”Hﬁ HHHE HH{ H Hchm all e = (+25°C ... +125°C, £5°C, 10 min); % LYPES O TRICTOCIIPS WEIE Tadiated,

N 12. System of negative temperature setting of test objects The diagnostics equipment was modernized;

@ HasioArneps:

e —) ) s ~ (minus 60 °C ... 0 °C, £5°C, 15 min); — 42 pcs. of solid track detectors (Columbia Resin Ne39) with an area of 10x10 mm/7.5%7.5 mm were
o [EEET [ el | = 13. Equipment for connection of test equipment to test irradiated:;
: = objects — The effect of pulsed heavy ion beam irradiation on the magnetic properties of a metastable compound
o . Workplace in the Measurement Hall of Building 1 La, sBa, ;C00, ¢, for spintronics is being studied currently.

ect (as a part of ISCRA station)

The Detector Part of the Station (DPS) is manufactured as part of the JINR —
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[ Ion beam profile in horizontal direction ] [ Energy release from Xe in ADC counts ]




