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Development of a new beam monitor system Upgrade of LINAC Elekta in our department
* New devices are needed to continuously check the beam parameters « LINAC Elekta SL 25 MV in the Torino Physics Dept.

during UHDR irradiations = Electrons energy between 4 MeV and 18 MeV

* Jonization chambers (ICs) (used in conventional RT) suffer from ° = Modifications to the LINAC to enable the delivery of

recombination effect and slow collection time in UHDR irradiations 10 MeV electron beams at high dose-rates

» Gafchromics film, ionization chambers, silicon and

» High temporal and spatial resolution
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> Beam transparency Solid state detectors diamond sensor = Beam characterization
» Large response dynamic range fast signal (~ns) and temporal
» Large sensitive area resolution <100 ps
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Spatially Fractionated Radiation Therapy (SFRT)
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Conventional-RT GRID-RT Minibeam-RT (MBRT) Microbeam-RT (MRT)

Standard Proton Therapy Minibeam Proton Therapy

Uniform field cm wide beams >100 pm wide beams _ <100 ym wide beams
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Clinical Preclinical (FWHM 2 1 cm)

Cancers 14.15 (2022):3625.

Fernandez-Palomo C. et. al.

MINIBEAM EFFECT: Reduction of damages to normal tissues due to the spatial fractionation of
the dose while maintaining a homogeneous coverage of the tumour volume.

Schneider T. Physica Medica 100 (2022): 64-71.
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Minibeam Radiotherapy

Collimation System Study — Simulations and Dosimetry Beam Monitoring with Silicon Detectors

Monte Carlo simulation of 18MeV electrons on tungsten collimator (5mm
thickness, Imm holes, 3.2mm spacing). Dose distribution (a) and
secondary particles contamination (b).

Our goals:

*  Design the collimation and the
applicator system

*  Characterize the electron beam in
terms of dosimetric quantities and
secondary particle contamination

*  Measure the beam profiles under
FLASH conditions at the LINAC

*  Monitoring with silicon detectors
and 2D submillimetric mechanical
positioning
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