THE ARRONAX PLATFORM FOR PROTON FLASH IRRADIATION: FROM BEAM PRODUCTION TO THE TARGET
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Arronax facility

ARRONAX facility [1] hosts an accelerator that
can produce several beams: protons, deuterons
and alpha up to 70 MeV. The beam ranges from
low (<1 pA) to high (up to 350 pA) intensities.
The main field is the radionuclides production
for nuclear medicine. In parallel, several
developments have been conducted to allow
preclinical research with Very High Dose Rate
(VHDR) proton beam.

3D view and pictures of the cyclotron (CC) and
the experimental hall (Ax)

Standard ~ Pulsing Mode train1  train3
Use at o dit

| e

IN2P3, IMT Atlantique, Université de Nantes, France
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Experimental setup for FLASH irradiation with 68 MeV proton beam

Using a homemade chopper device [2],
irradiation durations and frequency rates can be
redefined. With this system, the cyclotron can
deliver a large range of mean dose rates from
low (<1 mGy/s) to high (>1 MGy/s) values.
Modification of the beam time structure with
the injection chopper allowing flash irradiation
with short trains
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The capacities in terms of dosimetry within one
train is shown above. As an example in used at
the present time, R&D internal operation
constrain is 20uA, allowing at the exit of the
lonis:
This is possible with an additional air-cooling
system of the kapton exit window.

Continuous standard mode and the pulsed modes
(train of bunches) of the beam. The bunches are
separated by 32.84 ns.
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proton beam is about 70 kGy/sec at the closest point to the exit
window (70 cm) and 7 kGy/sec at the farthest point (200 cm).
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Conclusion: The Arronax Cyclotron offers a wide range of dose rates for proton flash studies with a dosimetry environment. Several biological
models (cells, zebrafish) have been irradiated up to 70 kGy/sec. The next steps are the preparation of an alpha 68 beam for Flash studies and the
beginning of small animal irradiation (April 2022). The preclinical platform is open to collaboration.
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