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Qur group focuses on energy resolved CT imaging, exploiting the superior characteristics of the emerging photon counting detector technology.
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The Timepix detector

Sensor Backside metallization

Pixel implant \

— Chip: 256 x 256 pixels, 55 pm pitch
— Sensor: Si, CdTe, CZT, GaAs AV

— Measures energy / time / counts

F l O n t_ e n d C h a n n e l Pixel detectors : from fundamentals to applications
Rossi L. et al, Springer, 2006
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Compton cameras with Timepix
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The VORTEX project

— Multi-modal medical scanner
— Compact, no infrastructure
— Molecular & structural imaging:
o SPECT
o PET
o Spectral CT
— Funded by the Carl Zeiss Foundation
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The M3DiCam project

Conventional External gamma-camera Endoscope mounted with
optical endoscope (SPECT) gamma-camera
— Intraoperative gamma endoscopy fﬂﬂ‘
— Single—layer Compton camera 9

— Depth resolution via low energy peaks

— Funded by Eurostars

Collateral characteristic X-ray signal with tumor/detector distance
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|deal world

Real world
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|deal world

Real world,
made better !
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Simulating Timepix with Allpix

— Free software, hosted by CERN

— Active collaboration

— C++/Geant4 based

— Modular framework

— Speed depends on precision level
— Can read Geant4/Gate hits as input
— Output: ROOT or text files
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Allpix Squared News Publicati 80 i © FAQ </> API ®, Forum Community

Semiconductor Detector
Monte Carlo Simulation Framework

Low Entry Barrier for New Users

Comprehensive documentation and intuitive
configuration with support for physical units

Integration of Existing Toolkits

Leverage the capabilities of existing tools such
as Geant4 or TCAD by providing interfaces for
their integration

Recorded with asciinema

Get Started B Latest News N
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Pulse simulation with Allpix

\ Bias Voltage

— A photon interaction generates charge carriers

— Carriers propagate towards the sensor's electrodes

I

— Allpix simulates:

o Drift

o Diffusion

o Trapping

o Pulse induction

o Digitization

°x (pixe's)

Urban M, Nentvich O, Marek L, Hudec R, Sieger L. Timepix3: Temperature Influence on Radiation
Energy Measurement with Si Sensor. Sensors. 2023; 23(4):2201. https://doi.org/10.3390/s23042201
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Gatel0 / Allpix interface

def gate_simu(sensor_material="6G4_CADMIUM_TELLURIDE"):
sim, sim.output_dir = Simulation(), Path("o ut")
sim.random_engine, sim.random_seed =
sim.visu = False

sim.verbose_level

npix, pitch, thick

sim.world.size = [

sim.world.material

sensor = sim.add_volume(

sensor.material = sensor_material

sensor.size = [npix * pitch, npix * pitch, thick]
sensor.translation = [0 * mm, * mm, * mm]
setup_pixels(sim, npix, sensor, pitch, thick)

= sim.add_actor(
.attached_to = sensor.name
.authorize_repeated_volumes = True

.attributes = opengate_core.GateDigiAttributeManager.GetInstance().GetAvailableDigiAttributeNames()

.output_filename =

source = sim.add_source( "Generi
source.particle = "gamma"
source.energy.mono = * keV
source.posit .translation = [0 * mm, * mm,

source.activity = * Bq

Gate simulation
121 12.05.26

hits_allp = gHits2allpix2pixelHits(sim,

=npix,

=False,

=mobility_e,

clstr_allp = pixelHits2pixelClusters(hits_allp, =npix,
evt_allp = pixelClusters2CCevents(clstr_allp, =thick

Validation

https://qgithub.com/tbilloud/gate-pixel
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https://github.com/tbilloud/gate-pixel

Validation: WIP

Kinetic energy of particles emitted by the source
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THANK YOU ;)



