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Motivation: Proton therapy

Patients treated with Protons and C-lons worldwide, 2007-2024
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Why Gallium Nitride?

Large bandgap material (3.4 eV @ 300K)

i Al s o, | arge displ a

Ga: 45eV | N: 109 eV

i Large radiation hardness ?!

Matured fabrication methods from LED /
high power electronics technology

Proof of concept + first steps:
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Detector Design

500pum pitch
Ni/Au

250 pum x 500 pm pitch

|:| N contact

I P contact
Ti/Al/Ni/Au |:| mesa

n-GaN
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Measurement facility CYRCé

TR24 cyclotron from ACSI | S Beamllnes for |sotope productlon
16 to 25 MeV and 300UA maximum Al or proton irradiation

AboutCYRCé
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Measurement Setup
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1: Vacuum proton beam line

2. 200 m thick diffuser for beam
homogenization

3: Object positioned In beam

4. 24 MeV proton beam, 2nA
current

5: Detector array on XY-translation
stage

6. Readout electronics, controller
(128-channel CT imaging circuit)
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Measurement setup

Objects to image
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Signal quality

Raw data
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2D I maging nMisc shapeo
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GATE10 Simulation

a1 |




Energy Modulation at CYRCe
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MATRIX response at different energies
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MATRIX response at different energies
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Response vs deposited energy
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Response vs deposited energy

Proportional law R? = 0.9701 ’
Effectivity C = 11.864 #telectrons/keV 7
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Extrapolation

Proportional law R? = 0.9701 R 250 -
_ Effectivity C = 11.864 #electrons/keV ///’ 1 Reference E = 23.69 MeV
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Straggling?

100_ — T T T [ T T T T T T T T T T T ] 100_ — T T T T T T T T T T 40
- 23.69 MeV with AirGap of 5mm ] - GATE10 Simulation
75 F . 75 F .
; ] 80 [ 35
50¢ ) . 50¢ ] %
[ : =
= 25 7 = = 25 ] o
=) L 60 <q = L 25
ERN = E =
L - L
~ o 00f 1 5 = 00f . %5
g : = 8 : -
£ [ 0o = [ -
S =25 b = S =25 . <
~ : R [ 15 Z
[ i ob [ ] )
_ ] & . - 5.
=50 . =50 . =)
[ ] [ - 10
i ] 20 i ]
=75 . 7.5 .
[ ] [ ] 5
b B
—10 -5 0 5 10 0 —10 -5 0 5 10 0
Position x (mm) Position x (mm)

0.5 x 0.5 mm?

'o“a\\Ncrkshop
ey

2 x 64 diodes £08 |11 MATRIX
5, o ‘

Radiation \m’ﬂg\“%



Straggling?
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Straggling?
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Straggling?
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Straggling?
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Straggling?
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Undiffused Beam
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Undiffused Beam
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Time dependent imaging
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Ni/Au

Ti/Al/Ni/Au
n- GaN

Sapphlre substrate
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Next up:
A Measuring at different facilities
A Larger multiplexed arrays

A Assessing the time resolution
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