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ImXgam — imagerie X et gamma

Mi2b

GDR Modélisation et Instrumentation pour I'lmagerie Biomédicale

A\

@ﬂmed « Centre Européen de Recherche en Imagerie Médicale
%( “’I'a'se“';'mag‘"g « Institut d’Imagerie pour la Biologie et la Médecine de Marseille
PC-CT

* FLAP*VAP (AMIDEX interdisciplinaire) <- PC-CT@PIXSCAN-FLI (CERIMED)
» SELF PorTrait (Fondation arc) <= PC-CT@PIXSCAN-FLI (CERIMED)
« MultiX (CIFRE Detection Technology) <— Modélisation MC pixels CdTe dans Geant4

Sondes beta*

* MAPSSIC (IN2P3) <-sonde IC
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Composition de I'équipe + budget annuel

- Liste des membres de I'équipe :
- 3 permanents (1.8 FTE)

« Christian MOREL, PU —responsable scientifique

* Yannick BOURSIER, MCU

* Mathieu DUPONT, IR-chercheur (0,8 FTE) —coordinateur technique
3 post-docs

« X, ERC PGTI, 24 mois, printemps-25

* X, ANR AAIMME, 12 mois, automne-26

« X, DRD4, 24 mois, demande EAOM24 IN2P3
2 doctorants

« Alicia GARNIER, PGTI/TIARA, CNRS/IN2P3, 2022-25

« Mélissa LERQY, CIFRE/DT, 2023-26
- 51Ts

« Fabrice GENSOLEN (MAPSSIC) 5%

Téo WEICHERDING (MAPSSIC, ClearMind) 3,75%
Patrick PANGAUD (MAPSSIC) 5%
Jean-Philippe LOGIER (PC-CT, ClearMind, AAIMME) 12,5%
Jérébme LAURENCE (MAPSSIC) 5%

- Budget annuel de soutien de base de I'équipe :
- Soutien de base alloué par le CPPM en 2024 : 12 k€
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Collaborations et responsabilités

PARTICULES DE MARSEILLE

CPPM

« Collaborations
— Collaborations OpenGATE, CERN Crystal Clear (RD-18), CERN DRD 4 et 6
— PGTI (LPSC, CPPM, CAL)
— MAPSSIC (IJCLab, IPHC, CPPM, CERMEP)
— ClearMind (CEA-IRFU, IJCLab, CPPM)
—  AAIMME (CEA-DM2S, CEA-IRFU, IJCLab, INRIA, CPPM)
—  FLAP*VAP (C2VN, CERIMED, ICR, CRCM, CPPM, iDEAL)
— SELF PorTrait (CRCM, CPPM, 12M)
- Participations a I'enseignement, a la communication, a la vulgarisation
— Fétes de la science
— 13 minutes
- Responsabilités hors projets
— COMEX CERIMED, COPIL Hub FLI Marseille, Conseil d’institut IMI (C. Morel)
— G4 Oversight board (C. Morel)
—  OpenGATE SC (M. Dupont)
— Crystal Clear SC (C. Morel)
- Organisations d’'écoles, de workshops, conférences, efc.
— Biomedical Imaging School (AMU, Univ TUbingen, UNIL), Cargéese, 2023 (Morel)
—  R&D Seminar — « IMAGING 2022 », Institute Marseille Imaging (Morel)
—  Workshop on Compton Cameras, GDR MI2B, Marseille, 2021
— Formation CNRS « Python data analysis for GATE simulations » 2019 (Dupont)
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Photon COUHTIHQ-CT FLl oo

France Life Imaging

PIXSCAN-FLI PC-CT prototype

» Suivi de la croissance de tumeurs du foie et de leur réponse au

;(: traitfement chez la souris .
— These Loriane Portal (BDO CNRS/Région, 2018) -> IDL = e
IBDM — F. Cassol, L. Portal et al. iScience 21 (2019) 68 1:2 "
— These Floriane Cannet (MITI, 2024) -> CERIMED 200 L
» Décomposition en matériaux de base par des méthodes 300
proximales & métrique variable = —
— These Souhil Tairi (BDO CNRS/Région, 2019) —> Institut Fresnel oo
I2M - UMR RS 7973 — S. Tairi et al. IEEE TRMPS 5 (2021) 548

» SELF PorTrait (CRCM, CPPM, 12M), Fondation arc (2024-2026)

— Recherche des vulnérabilités aux stades précoces et avances pour
cibler des cellules cancéreuses et immunitaires dans des modeles
de cancer du foie

> FLAP*VAP (C2VN, CERIMED, ICR, CRCM, CPPM, iDEAL), AMIDEX
interdisciplinaire (2024- 2026)

— ["®F]F-fluorinated apelin for PET vasculomonitoring of APJ expression
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MultiX: Simulation of X-ray Photon Counting Spectral Detector

D | CENTRE DE PHYSIQUE DES
PARTICULES DE MARSEILLE

- : . 2D Matrix
: . Linear detector of 128 pixels ;
.
Characteristics © Smpmeee 1 s U g,
.
aracteristics . Cadmium Telluride y 2 mr:“tl::cl:kneessw 2 . Cadmium Zinc Telluride e
. 1 mm thickness ; U 2 mm thickness .
R e «  Upto8 bins
Location in detector, Location, number of Location of charge Location and number of
Quantity of energy charges carriers in the detector charges per pixels
deposited
Initial information
Ener Charges Charges T
9y 9 g Pixelization
dQPOSItIOﬂ creation transpo rt
- Detector geometry
- X-ray source properties S Charges generation :
Tracking of cg;\ﬁ:‘st'g 3:‘:; fégy Applies drift, Converts individual cTh::n: Sc ‘:r:ec:::ls
particles in the P ecaF:riers diffusion and charges into a set mtogsi naIan
sensor, their dg‘ h recombination of chargeson the dd gnal:
position and regarding the pair models sensor pixels 200s anase
e energy creation and contribution
& statistical fluctuation
( J\ J
| !
\ 0 GE_A_N_:!'4 Custom code in C++ or in Python

Thése Mélissa Leroy (CIFRE, DT, 2023-2026)
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2D Matrix

130 ym pitch
Silicon
500 pym thickness

Output information
Digitizer
- Energy spectrum

from the simulated
detector

Counts in each of
several predefined
energy bins
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Sonde IC béta* . MasterProjet MAPSSIC (IJCLab, IPHC, CPPM, CERMEP)

0.61 x 12 x 0.25 mm3 implantable needle consisting of 2048 (16 x 128) pixels 30 x 50 pm?

>
» Based on a FE amplifier of ALPIDE (AlLice Pixel Detector)
> 18F sensitivity (simulated) : 0.8 cps/(Bg/mm3)

>

Low power (55 nW/pixel)

Au CPPM :
» Capot + carte téte

> Acquisition sans fil (carte sac a dos)

IMIC 1

—— 4.5 ms, ajustement

—— 130.5 ms, ajustement
—— 514 ms, ajustement
¢ 4.5 ms, données
¢ 130.5 ms, données
¢ 514 ms, données

103 4

Taux de comptage (Coups . s71)

OjO O.'2 0?4 O.I6 018 1.|0 112 1.I4 116
Temps (heures)
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Development of scintronic MCP-PMT detection modules
for fast timing applications (CEA-Irfu, CPPM, |JCLab)

AN
AW Clear
@ Mind

Transmittance

MCP-PMT
——oF

cherenkov T °

. <///“i< .

0.8

0.6

o
»

Al,O; (measured)
+ Al,O5 16 nm thick (simulated)
~TiO, (measured)

TiO, 21 nm thick (simulated)

o
N

0.0

300 350 400 450 500 550 600 650 700
Wavelength (nm)

Detection of scinfillation and Cherenkov
photons emitted in PWO

Direct deposition of a photocathode (n ~2,7)
on the crystal surface (n ~2,3)

Encapsulation within a Micro-Channel Plate
Multiplier Tube (MCP-MT)

Coincidence Time resolution (CTR) ~20 ps
FWHM (excluding MCP-MT)

- D.Yvon et al. JINST 15 (2020) P0O7029

Modelisation of light transmission through
surfaces with thin film optical coafing in
Geant4

- L. Cappellugola et al. in Conf. Rec. IEEE NSS/MIC'2021
- C.-H. Sung, L. Cappellugola et al. NIMA 1048 (2023)167905

Update of the optical light transport of
Geant4 version 11.1 to model opfical
coating

- L. Cappellugola et al. Technical Forum Geant4, 2022
- These Laurie Cappellugola (BDO CNRS/Region, 2023) -> DQPRM
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LABORATOIRE D'IMAGERIE ® BIOMEDICALE
CEA - Saclay

Apprentissage Automatique pour Ilmagerie Moléculaire et la MEdecine du future
ANR-24-CE45-7518 — durée : 46 mois — budget total : 583 k€ —budget CPPM : 114 k€

Objectif du projet : Specificités :

Développer des méthodes |A  * |A de confiance : méthodes de quantification des incertitudes
pour lever ces verrous pour |'aide a la prise de décision

numMeriques -« Validation sur des données expérimentales

. . X . . > Input-> Output
WPO: Coordination and dissemination
<« Inputandfeedback

/ WP1: Detector’s signal processing \ / WP2: Image reconstruction \

v
T1.1: Simulation T1.2: ML models T1.3:Validation T2:25 T2.2: Classical T2.3: Al T2.4:
Detectors Simulation PET " approaches approaches | | Evaluation
MCP-PMT
| .
123 keV / Y| N “”§
SRl [ .
Readot Bosrd
Inputs: Inputs: \
- Detector’s specifications - Simulation PET
- Simulation model . - ML model’s from WP1
) WP3: Experimental demonstrator .
Outputs: Outputs:
- ML model for interaction - - Image reconstruction
reconstruction T3.1: Detector T3.2:tomXgam T3.3: Ev.aluatlo.n algorithms
measurements measurements processmgchaln /

Inputs:

- Experimental bench

- Processing models from WP1 and WP2
Outputs:

/\- Performance evaluation on real data

CENTRE DE PHYS|QUE DES
PARTICULES DE MARSEILLE
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Ill_ UNIVERSITY or TARTU

N Institute of Physics
o F Z U of the Czech
Chronograph a)C0, ;o
p y CENTRE DE PHYSIQUE DES
g ' ’ 0 ¢ PARTICULES DE MARSEILLE
. 000 LEIBNIZ-INSTITUT FUR M \
’ ‘ ¢ I kZ KRISTALLZUCHTUNG é lo aps

im Forschungsverbund Berlin e.V.

CEA - Saclay

Cherenkov and cross-luminescence timing for highly time

resolved ionizing radiation detectors for physics and society
EIC Pathfinder Open 2024 —rated: 3.95/5.00 — resubmission in 2025

Functional & non-functional requirements

,' --------------------------------- \\I 1 \| I \I
: ( N Institute of Physics : : : : :
! of the Czec ! H
i 04 FZU Aii::ierf\y o?Sciences i i i i éé B | 0 M 0 S i
1 : 1 : 1 :
(%] 1 1 1
2 i I i | ! i
§ i WP2: High-Z ultra-fast i i i E WP4: Highly time-resolved E
5 Al scintillator development | ] i Ml detector Proof of Concept i
£ | | | | ! !
£ ; — i P — i : | !
p ! Material choice i i SiPM-based detector ! i i
o | i q et B '}[ Monte Carlo modelin
2 ! ¢ i N\ characterization B i g \
e = | | : = |
'E i [ Tests on powders ] I i i | : i
Q ' ¢ i ! [—— ] . Pixel-based detector PoC ;
@ i i i MCP-PMT-based detector i ! i
.-a : ! 1 . . T : 1
o | Experimental study & ] i AN characterization )i i Vonolithic detector PoC i
© | characterization i H : i onoTTie getector 7o !
- | 1 i ! i H
S ! ¢ ] ; ’( Radiation hardness ] ] i
1 T .
GEJ | small tal th i Pl characterization ) i ! Double side readout i
E’ | mail-crystal grow i ] | | monolithic detector PoC |
© 1 v T v ! 1
£ i \ 4 i P ) i i
g i [ Medium-size crysta/ growth \ i : P| Deep-UV passivation coating E i | Total-body TOF-PET design .
: a s b 4N ¥ ;
. i . "‘,‘ LEIBNIZ-INSTITUT FUR | 1 I i i
- ! *, Z KRISTALLZUCHTUNG 1 H H f 1 ! CE*\N | I’f u .
o | I i Irtu ! i !
S ! i ! J ! i EE:J.‘EE&%%"JSL%%ERE? _I !
; UNIVERSITY or TARTU [ ! ! CPPM !
’ N ’ /
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PGTI

PROMPT GAMMA TIME IMAGING

C 1
l E 5( ANtoine Lacassagne
CENTRE DE LUTTE CONTRE LE CANCER CENTRE DE PHYSIQUE DES

) PARTICULES DE MARSEILLE
GrehCUIe | unicancer

" CPPM
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These Alicia Garnier (CNRS/IN2P3, 2022-2025)
Thése Adélie André (U. Grenoble-Alpes, 2022-2025)
ERC Staring Grant Sara Marcitili (LPSC, 2023-2027)

Red: vertices positions
Blue: inferaction with the beam monitor
Green: Interaction with the TIARA detector
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PARTICULES DE MARSEILLE
N ™ CPPM

Diffusor Absorber

Characterization of the Temporal Compton
camera using Philips dSiPM

» Angular resolution (ARM): (21.3 £ 0,4)°

Reconstructed /
event cone

> Intrinsic efficiency: ~8%o0 (measured), 11.2%o. (simulated) o
Incident gamma ray .
(energy E) Energy

» These Brahim Mehadji (AMU, 2021) -> Associate Prof. UC Davis E,

—48

Source 1:-30cm —source 0:30cm
Source-camera distance_ : 60 cm
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Monte Carlo simulation of SiPM with GATE 'IGVIPOQ/\L
Qaveny
B. Mehadji et al. JINST 17 (2022) P0%2025 Measurements
MPK MPPC S13360-3050 characterization as proposed by mean = 0.12424+/-0.00035 | 27> mean = 0.9999+7:0.0032 70 ] mean = 2.0419+/-0.0011
J. Rosado and S. Hidolgo in JINST 10 (20] 5) P10031 and its 2007 fwhm = 0.0401+/-0.0008 150 4 fwhm = 0.120+/-0.007 604 fwhm = 0.1130+/-0.0027
GATE S|mU|C|T|0n 2 150 ] res (%) = 32.2+/-0.7 125 res (%) =12.0+/-0.7 . res (%) = 5.53+/-0.13
Measurements 100 1 40-
16 5 1001 75 304
#
14 4 50 50 A 20 4
25 10 U
12 A 102 0 il 0 0 : | N~ . .
s 005 010 015 0.20 1.8 20 22 24
g 10 A # Energy (arbitrary units) 800 Energy (arbltrary units) Energy (arbitrary units)
g 8 E" 3501 mean = 0.11285+/-0.00029 mean = 1.0001+/-0.0011 1200 1 mean = 2.0934+/-0.0011
2 2 3001 fwhm = 0/0403+/-0.0007 fwhm = 0.11044/-0.0026 10004 fwhm = 0.11694/-0.0027
;é: 6 - 101:;’; y 250 €S (%) =/35.7+/-0.6 6007 res (%) = 11.04+/-0.26 200 res (%) = 5.58+/-0.13
4 T § 2007 400 1 600
“2 150 -
2 - 100 ] 200 400 -
0 . — : | 10° 50 200 1 TITHLL
0 25 50 75 100 125 150 175 200 . o N+
Time delay (ns) ° 005 010 0.5 0.20 0 0.8 1.0 2 ' ' ' 24
. Energy (arbitrary units) Energy (arbitrary units) Energy (arbitrary units)
Simulations ) .
16 Simulations
141 Measurements Simulations Relative diff. (%)
12 4 10 E (keV) | pos. res. (%) pos. res. (%) pos. res.
S 1ol 60 0.11 | 326 0.7 | 0.11 | 329+0.5 0 0.9
% Z.t 511 1.00 | 13.5+£08 | 1.00 | 13.3+£0.3 0 1.5
ERLh S 1275 248 | 8606 | 249 | 85+£0.7 | 04 1.2
2 6l 108
< ..
. B. Mehadiji et al. NIMA 1048 (2023) 167905
5 Detailed Monte Carlo simulation of a 3 x 3 x 5 mm3 LYSO
. Lo crystal readout by a MPK MPPC S13360-3050CS

100 125 150 175

Time delay (ns)

Equipe imXgam

2 décembre 2024

14/23




Development of the DAQTemp readout board

TEMPORAL-

G
eye’

USB3-FT601
PC Bridge

DAQTEMP (Master)

Time&Charge

FT600 triggers

Time&Charge

ARRIA X

Petiroc

Mezzanine
2A detector board

[sipm J+1

Petiroc

- (64 +64)

4

2A
SiPM
N Fast+slow
Petiroc ALEE

SiPM + Xtal

ST R —

Petiroc .
2A SiPM HV

T

O SiPM array SensL model ARRAY J-30035-64-PCB
with 64 (8 x 8) SiPMs 3 x 3 mm?2
Q LYSO or Csl(Tl) 26,7 x 26,7 x 20,0 mm3 crystals

10

100MHz
40/160/100MHz
{ 40/160MHz
R 20MHz
board
" | To DAQTEMP
(slave)
100 W = LYSO:Ce Cs137
— e LYSO:Ce Na22
wes  LYSO:Ce Ge68
800
g 600
400
200
Prans W
0 = .
0 200 400 600 800 1000 1200 1400

Energy kEv

0.8

1200

1000

= Cs|(Tl)Cs137
wee Csl(TI) Na22
=== Csl(TI) Ge68

—— DT3_Na22_postFilter

DT4_Na22_postFilter
—— DT3_Na22_preFilter
——— DT4_Na22_preFilter

800 06
w c
- 3
§ 600 3
° g
400 B
"
200 & 04
0 e I i, |
[ 200 400 600 800 1000 1200 1400
Energy kEv
0.2
Energy [keV] Csl(TI) resolution (FWHM) LYSO resolution (FWHM)
511 11.4% 9.8%
662 10.5% 8.6% 0.0
1275 8.8% 6.8% o
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. Hopitaux -
CCP: Compton Collimated Probe Univgrsitqires

° PARTICULES DE MARSEILLE
de Marsellle

15 mm D=17 mm 30 mm

o
(o)

10 mm
T T T T To the oscilloscope

o
o

Sensitivity normalized to the maximum

0.4
(l‘"o %@ éb”b /2’%%{ %o %47 @”b
% 02
Eth Tnec2 Compton Probe
Omax = acos| 1 —
E E — Ey, )
B. Mehadii, ef al. JINST 19 (2024) TO8002
B. Mehadiji, M. Dupont et al. PCT/EP2024/075264
CNRS Déclic 2023-2024
SUV =12
. —— AUVB (%)= 4xSUV + 6
SEE:]

s 8 8 8

Suv=1

[
(=]

Suv=2

measured difference (AUVB) (%)
[y
o

Suv=4

o

Abnormal Uptake Volume to Background

10 12

o
N
B
[+2}
(o)
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DRDs : CERN Detector Research & Development

PARTICULES DE MARSEILLE

CPPM

DRD4: R&D for Photon Detectors and Parficle idenftification Techniques
» WGI: Photon Detectors
> WP4: Time of Flight Detectors
A Task4.1: Study the coupling of a thin Cherenkov radiator to a
single-photon detector array for TOF of charged particles
(Task leader: C. Morel)
KX O High precision timing (~10 ps) using high refractive index solid
&\ Clear | ,
75 Mmd Cherenkov radiators coupled to SIPMs arrays or MCPs

>
%

¥

.0 o O e _ ~N
. > APGTI

1 n POML ...: :. .. Y PaSSiVatiOn adiator "E
‘oo PROMPT GAMMA TIME IMAGING ~ ARC O
Resin - as -
Quartz E
. . 8125"""'5 4
DRDé6: R&D on Calorimetry £ 1.1 o= ioomBen s | =
- o R et w | I

. Yo | me— Qual = pum Resin — nm Ce 3+ nm4ZnsS - Si E
D SCInTCOl' SCInTIllOTor % 0_9;—Quanz—>100meesin—>81nmCeF3+31annS—HOnmSiOz—»Si ~; g
mc”’encl for fU‘I‘UI’e T 2-32_ Photor:l angle of:incicl.encei=45°,Ppolarizatio:n :g %
. g Slight worsening dueto | =szm | 3 O
C a | orme Te r 06 c,~  mismatch between ARC ¢ 3 e
0.5¢ and passivation indices [} EN RS
0.4¢ / E Z
0.3F / E ..
‘( 3 N4 1] =
0.2F ™ = N
‘. 0.15 T 1L
1 R —
L\ 0850 300 350 400 450 500 550 600 650 700 750 80| O
Wavelength [nm] ) O
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Faits marguants 2023-2024

PARTICULES DE MARSEILLE

CPPM

PC-CT
— Déménagement de PIXSCAN-FLI au CERIMED en déc. 2023 et recrutement de Floriane
Cannet sur un poste d’'IR Carnot STAR au CERIMED

— Financement du projet SELF PorTrait par la fondation arc pour 36 mois (2024-2026)

Sonde béta+
— Continuation projet MAPSSIC financé par la MITI en 2022 (30 k€) et 2023 (15 k€)

Fast timing
— Prolongation du projet ANR ClearMind jusqu’au 30 juin 2025

— Financement du projet ANR PRC AAIMME — Geoffrey Daniel (Pl), CEA-DES, durée : 48
mois (2025-2028)

— Soumission du projet européen EIC Pathfinder Open 2024 Chronography

— Prolongation du projet PCSI TIARA jusqu’au 30 avril 2024
— ERC Starting Grant PGTI — Sara Marcatili, LPSC (2023-2027)

— Participation aux DRDs 4 (TOF Detectors) et 6 (ScintCal) du CERN

— Prolongation projet TEMPORAL (Il) jusqu’au 30 nov. 2024

— Prématuration projet CCP (Collimated Compton Probe) financé par DECLIC (2023-
2024), 10 k€
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publications/brevet 2023-2024

PARTICULES DE MARSEILLE

CPPM

Publications

— C.Sequerq, F. Cannet et al. Lipid and cell cycling perturbations driven by the HDAC inhibitor romidepsin
render liver cancer vulnerable to RTK targeting and immunologically active, subm. to Nat. Comm. (2024)

— F. Cannet et al. Tracing specificity of immune remodelling associated with distinct anticancer treatments
in mice, subm. fo iScience (2024)

— A. André et al. A fast plastic scintillator for low intensity proton beam monitoring, accepted in IEEE TRPMS
(2024)

— B. Mehadji et al. Beta+ surgical radio-guidance using a small Compton-angles collimation probe, JINST 19
(2024) T08002

— A. Galindo-Tellez et al. First ClearMind gamma detector prototype for TOF-PET imaging, JINST 19 (2024)
P07037

— S. Elketara et al. Characterization of IMIC, an implantable needle-shaped positron sensitive monolithic
active pixel sensor for preclinical molecular neuroimaging, NIM A 1064 (2024) 169456

— J. Nuyts, M. Defrise, C. Morel and P. Lecoq The SNR of time-of-flight positron emission tomography data for
joint reconstruction of the activity and attenuation images, PMB 69 (2024) 015011

— C.-H. Sung ef al. Detailed simulation of the ClearMind prototype detection module and event
reconstruction using artificial intelligence, NIM A 1053 (2023) 168357

— M. Jacquet et al. A high sensitivity Cherenkov detector for prompt gamma timing and time imaging, Sci.
Rep. 13 (2023) 3609

— B. Mehadji et al. Monte Carlo simulation of a scintillation crystal read by a SiPM with GATE, NIM A 1048
(2023) 167905

Brevet

— B. Mehadji et al. System for detecting gamma rays or X-rays with improved collimation,
PCT/EP2024/075264 (2024)
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Conferences/theses/HDR 2023-2024

PARTICULES DE MARSEILLE

Conférences

— A. Garnier ef al. A Monte Carlo Simulation for Prompt Gamma Time Imaging, IEEE NSS/MIC’'2024,
Tampa, FL, USA (poster)

— Y. Boursier et al. Spectral CT reconstruction with ProMeSCT: results on real data from PIXSCAN, CT
8th Meeting 2024, Bamberg, Germany (poster)

— A. Chermi et al. An alternating algorithm for Prompt Gamma Time Imaging with the TIARA project,
IEEE NSS/MIC 2023, Vancouver (virtual), Canada (oral)

— A.Chermi et al. An alternating approach to reconstruct prompt gamma distribution and hadron
velocity profiles from Time-Of-Flight measurements, ion 2023, London, UK. (oral)

— A. Cherni et al. Optimisation alternée pour la localisation des rayons gamma prompts et
I'estimation du profil de vitesses en hadronthérapie, GRETSI 2023, Grenoble, France (poster)

— F. Cannet et al. Preneoplastic behaviours in hepatocellular carcinoma: cellular and molecular
traits in quiescent versus evolving lesions, EMIM 2023, Salzburg, Austria (poster)

Theses

— Floriane Cannet, Apprentissage profond pour lI'imagerie CT spectrale par comptage de photons et
conception de traitement sur des modeles murins de cancers du foie, Aix-Marseille Université, mars
2024

— Laurie Cappellugola, Modélisation Monte Carlo d'un détecteur scintronique a haute résolution
spatio-temporelle couplé a un tube multiplicateur a galette de micro-canaux, Aix-Marseille
Université, juillet 2023

HDR

— David Tisseur, Contribution aux controles et aux mesures non destructifs par rayonnements
ionisants, Aix-Marseille Université, juin 2023
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Objectifs 2025

PARTICULES DE MARSEILLE

CPPM

o PC-CT
- Simulation de la réponse de détecteurs & comptage de photons (thése Mélissa Leroy)
- FLAP*VAP (AMIDEX interdisciplinaire) SELF PorTrait (Fondation arc)
o Sonde béta+
MAPSSIC
- Développement de la communication sans fil vers la nouvelle IMIC
- Rédalisation carte d'acquisition embarquée (Mathieu Dupont, Téo Weicherding)
o Fast timing
ClearMind (ANR) AAIMME (ANR) Chronography (resoumission EIC Pathfinder Open)
- Mise en ceuvre de modules MCP-PMT sur tomXgam (post-doc ANR 12 mois)
- Modélisation optique de détecteurs scintroniques (doctorant Chronography 2)
PGTI (ERC Starting Grant Sara Marcatili, LPSC)
-  Modélisation Monte Carlo du détecteur TIARA (these Alicia Garnier)

— Développement de I'algorithme d'imagerie temporelle des gamma prompts (post-doc
24 mois PGTI)

DRD4 (IN2P32)

— Tache 4.1 du WP4 Study the coupling of a thin Cherenkov radiator to a single-photon
detector array for TOF of charged particles (post-doc IN2P3 24 mois 2)

CCP (prématuration CNRS Déclic)

- Prématuration d'une sonde Compton collimatée peropératoire (post-doc PREMAT 18
Mois ¢)
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Feuille de route par projet/theématique .

PARTICULES DE MARSEILLE

CPPM

PC-CT 2023 2024 2025 2026 2027 2028

PIXSCAN-FLI exploitation au CERIMED
thése Floriane Cannet (03.24) -> IR Carnot @ CERIMED

FLAP*VAP (AMIDEX INTERDISCIPLINAIRE 2024-2026) TEP et PC-CT hépatocarcinome
SELF-PorTrait (ISERM FONDATION ARC 2024-2026) PC-CT hépatocarcinome

MultiX (THESE CIFRE 2023-2026)
DETECTION TECHNOLOGY/CPPM

Sonde béta+ 2023 2024 2025 2026 2027 2028

MAPSSIC (MITI 2022-2023) %/

1)CLab/IPHC/CPPM/CERMEP

Fast timing 2023 2024 2025 2026 2027 2028
ClearMIND (ANR PRC 2020-2025)

IRFU/CPPM/IJCLab

AAIMME (ANR PCR 2025-2028 ?)

DES/IRFU/BioMaps/INRIA/CPPM post-doc t

Chronography (EIC Pathfinder Open 2026-2029 ?)

IRFU/BioMaps/U-Tartu/FZU/DKZ/CERN/CPPM (WP3 DRD6) ese th

TIARA (INSERM PCSI 2021-2024)
LPSC/CPPM/CAL

PGTI (ERC Starting Grant 2023-2027)
LPSC/CPPM

T4.1 DRDZ (CERNDRD 2024-2026 ?)
CPPM/INFN Bari/CERN/FBK/Istambul post-ao P3 1o
TEMPORAL Il (PIAANDRA2022-2024)

Damavan/Weeroc/CPPM

CCP (CNRS DECLIC 2023-2024)
CPPM/AP-HM post-do RS PREMAT tb
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Plan de charge/catégorie de personnels

ETP

6 -

5 . “Doc NA
~ CDD NA
“DocA

4 - «CDD A
«ITA CNRS
~ITAAMU

3 - u Chercheur
uE-C

2 -

2023 2024 2025 2026
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SWOT analysis

S’rreng’rhs

Interdisciplinarity <— nuclear/health and nuclear/energy
Multi-disciplinarity <- from detector to tomographic reconstruction

Know-how <- hybrid pixels, nuclear instrumentation, data acquisition, inverse problems, Al,
GATE/Geant4

Skills of the technical services <- electronics, mechanics, informatics
Infrastructure <-imaging room, clean room, irradiation devices

Weaknesses:

Subcritical human resources <- 2 E-C et 1 IR (80%) for 1,8 permanent FTE including only 1 HDR
for 3 PhD students et 2 post-docs on average and no CRCN/DR CNRS

* Opportunities:

Local environment <- UAR CERIMED, Institute Marseille Imaging

National environment <- France Life Imaging (FLI), GDR MI2B
Funding <- ANR, MITI, A*Midex, IMI, PIA FLI, PIA ANDRA

Threats:

Lack of attractiveness due to lack of career opportunities <— no keyed CRCN in Section 01
since 2017

Rare discipline <-less than 10 PU at the national level
Seniority of the team leader

Disappearance -> transfer R&D on imaging with ionizing radiations to other AMU UMRs,
particularly to Fresnel Institute

Equipe imXgam 2 décembre 2024 24/23

CENTRE DE PHYSIQUE DES

PARTICULES DE MARSEILLE



