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SC Proton therapy
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* Beam Monitoring

- Master project Diamant
- Projet Hodoscope

- Diamants 2x2 cm?, 40 strips for sub-mm spatial imaging

* Prompt Gamma Time Imaging

- ERC Starting Grant by Sara Marcatili 2022-2027
- CPPM - modelisation and algorithm

- CAL - medical expertise and facilities

- Real-Time dose monitoring _—— .
: Beam monitor
- Proton beam monitor : Tsmarr (o) N
- Gamma prompt detector : Tsop T T roton
. . . X
- Time-of-flight = Tsmarr.Tstor = Reconstruction I PG ver@ex

(r)
. .
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SiPM and diamond front-end electronics
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SC Detector : Hodoscope beam monitor

GRENOBLE | MODANE

 Diamond
Particle
- poly- or monocristal i

poly i o

- Diamo | om0

- 20 & 20 strips Elecirodes 7l

s 5

- 1x1 cm? or 2x2 cm? b =

- = -0t
- single or 4 assembled
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— Hetero junction bipolar transistor = Lol

4

sal
— High gain (55 dB) q] 2 ol
- Low noise (<150 pV rms) BGAZBSY — p

om[] = =% 002000 0 200 400 600
- Coincidence 0<100 ps A " l uF 4T (vs)
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- Low power ~20mW / channel I
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@ Detector : SiPM beam monitor and y-detector
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* Beam monitor with plastic scintillator

1k 500
o

- Plastic scintillator (EJ-204) 1x25x25 mm?3
e 10n

10n i,m 10n &
- Read-out by 16 SiPM Hamamatsu 3x3 mm? T‘
500 500 1k
* y-detector

- Cherenkov radiator 20x20 mm?

- 4 SiPM Hamamatsu

5V 5V .
— balun
oo c Bz 0 09 __ x:::z: modified
* Amplifier: 2 . »
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@ Detector : SiPM beam monitor and y-detector
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°* monitor-monitor Coincidence: monitor-montor c
=2 \Aﬁ Antoine Lacassagne
6 —— CTR=170(1)ps FWHM | [\ CENTRE DE LUTTE CONTRE LE CANCER
- 1 70 pS FWH M &5 @cancer NICE
34 |
- Spatial resolution = 1.8 mm o/ proton @ 63 MeV &, o ,
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@ 60V Voltage source for SiPM

e Controled voltage source

— 40 chanels 60 V, T mA
— USB control and pyQT gui

Work in progress by Mahéva Lehmann-Chaudot
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@ SiPM and diamond front-end electronics
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LPSC:
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Constant Fraction Discriminator (CFD)

* An electronic signal shaping to find a constant relative level in a slope

* Trigger times are independent of peak height

* but in pratice with a walk time

[\
o\

./

t t

Comparison of threshold
triggering
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SC CDF
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* DAC controled threshold and walk
e Global width (monostable effect)

* delai and attenuation imposed with components
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@ SiPM and diamond front-end electronics
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Time to digital converter with tapped delay line
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* Delay is created by cascading carry blocks

* Delay Line > Clock period (3ns)

-

Delay Chain
_i_ Trigger 1 e
— |
| |
I I i ] ]
: | FF FFl| ------ FF FF
_/,\ L Trigger 2: r> l_> l_> ]_>
TDC,
Encoder —
« Time Resolution Improvement using a Dual Delay Lines
for FPGA-based TDC with Real-Time Calibration 1 »
Juin 2026 GDR DI2l, 17-19 juin 2026, LPSC Grenoble

« Exploring Linearity and Temperature
Stability in Time-to-Digital Converters T »


https://indico.cern.ch/event/1467417/timetable/?view=standard#37-exploring-linearity-and-tem
https://www.mdpi.com/2076-3417/9/1/20

@ Conclusion
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Questions ?
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