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More on PRaVDA:

Today at 2:35 pm, N. Allinson
“Update: Pravda project imaging update”
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Poster session, S. Manger
“Development of a phantom for the evaluation of proton
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CT in proton therapy treatment planning”
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THE PRaVDA INSTRUMENT
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WHY CMOS IMAGERS?

O Position sensitive detectors
o allow for many protons to be located per R/O cycle, unlike calorimeters or
scintillator stack designs
o From moderately radiation tolerant (standard CMOS processes for medical
applications) to radiation hard (HEP experiments)
o Large imaging area (12”7 wafers)
O Reticle stitching

o Edge-less sensors — 4-side mosaic tiling
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O Pixel detectors - x-y hit position

o Analog readout — dE/dx measurements
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THE PRaVDA CMOS IMAGERS H F :
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CMOS RT: proton tracking
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- Agreement between simulations and
CMOS RT: proton fracking ~ Ascerer e smitens
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CMOS RT: proton tracking PRaVDA CMOS RT

T
PRaVDA CMOS RT - simulated data: g

16 layers, ~1mm Si each + Tmm PMMA 80
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o Need an occupancy of ~0.4% (~20% tracking efficiency)

o With ~10? protons required over 180 projections (100 protons/voxel/projection — 1Tmm3 voxels)
o ~830 Hz CMOS readout for a 5 min pCT scan

M. Esposito 01.12.16



Frequency

CMOS RT: energy calibration
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Range distribution (last layer) for mono-energetic protons
(left). Calibration curve: mean last layer as function of
incident proton energy. Power law fit (Bragg-Kleeman
law) is also shown (right).
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CMOS RT: energy calibration

Range and deposited energy
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Due to the thickness of the CMOS epitaxial layer (18 um), spectra Energy resolution
are broadened and energy measurements carry large @60 MeV: 2.8%

uncertainties (left). However, when total energy deposition is
analysed for a given last layer, there is a monotonic relation

between signal and energy (right).
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CONCLUSIONS

Several iterations to optimise charge collection in PRaAVDA CMOS

Protons can be tracked through the RT with good efficiency

kHz readout ensures pCT scan time < 5 min

Increased energy resolution using combining range and energy deposition

measurements (2.8% @60 MeV)
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