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INTRODUCTION

= Conventional radiotherapy (convRT) has been
challenged by the

innovative FLASH radiotherapy.

emergence of the

= FLASH-RT: Delivery of Ultra-High Dose
Rates (UHDR > 40 Gy s!) in a single fraction
lasting less than 200 ms [1].

= Challenges:

o The number of facilities capable of

FRIDA

producing UHDR is really limited.

o Gas-tilled ionization chambers (standard
beam monitors used in convRT) have some
limitations at high dose rates [2].

LINAC'S UPGRADE

Rotating
gantry

-
}

A
. - «

/

Acceleratin

&

waveguide

el

Vacuum
pump

Magnetron and
electron gun

LINAC ELEKTA SL 25 MV

- “5}

\

Solid state detectors for monitoring FLASH beams

deliver “FLLASH” electron
beam.

= Upgrade stages:

o Modification of the
magnetron power
configuration.

o Secondary filters removal

o Development of a pulse
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Pulsed electron beam: 4 — 18 MeV

RESULTS & DISCUSSION
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1. Dosimetry Study
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A dosimetric characterization was performed to verify the
electron beam energy after the LINAC upgrade.

ADVANCED MARKUS
Plane parallel ionization chamber

Sensitive volume: 0.02 cm?3
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counter circuit.

o Installing an attenuator
circuit to delay LINAC’s
interlock.
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= (Clinical LINAC modified to

2.1 Silicon Sensor

The linear response of the Si
was successfully

demonstrated in an electron
beam with a DPP of up to 10

SENsors

Gy (Electron FLASH-CPFER).
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= Dimension: 4.7 X 4.7 mm?

= Thickness: 30/45 um

= Bias Voltage: 200 V

pCVD - DIAMOND BASED

SENSOR
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Polycrystalline
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/2. Innovative Solid State Detectors\
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= Dimension: 1.3 X 1.3 mm?

= Thickness: 100 um

— 0.3 Gy/pulse
1.75 A 0.6 Gy/pulse
— 0.9 Gy/pulse
1.50 1 — 1.2 Gy/pulse
— 1.5 Gy/pulse
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Properties [3] Silicon Diamond
Atomic number 14 6
Band gap [eV] 1.12 5.50
Energy to form e-h [eV] 3.6 13
Displacement energy [eV atom™] 13 43
Charge carriers mobility [cm? V! s7] ~ 1350 ~ 1808

= LINAC upgrade made it possible to deliver a 10 MeV electron beam

CONCLUSIONS

with a higher dose per pulse than clinical beam.
= Solid-state detectors based on Silicon and pCVD-diamonds are good
candidates for monitoring beams with Ultra-High Dose Rates.
= New prototypes for both sensors are being developed and tested.

— 2.2 Diamond Sensor

Measured charge & Charge Collection Efficiency
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