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1. Introduction

» lon-range uncertainties are currently a major concern in ion beam therapy. These are due to anatomical changes of the patient during the treatment and to
uncertainties of imaging modalities (used for treatment planning) and of treatment planning systems.

» As a consequence, the most widespread treatment planning techniques are based on the use of several beam incidences, which increases the healthy tissues
irradiation and additional margins are applied around the tumor to ensure the whole tumor irradiation.

» |n order to fully take benefit from ballistic properties of ion beam therapy, in-vivo ion-range verification techniques are currently under development by several
groups in the world. In this context, the CLaRyS collaboration (IP2l, CPPM, LPSC, CREATIS) develops gamma cameras prototypes coupled to a beam
hodoscope [1] to perform prompt gamma (PG) detection with TOF measurement.
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5. Conclusion and perspectives » M: Average value of the mean values of the four
pixels of the center of blocks
» Physical results: L
First measurement of PG profile with the final acquisition system of the CLaRyS prototype M= — Z Ci
at clinical beam intensity B i=1
The PG profile corresponds to the expectations in terms of count rate (analytic model [5])] » Nnorm: Counts in each normalized pixels
and profile length (~ 3 cm). N _ Nc
> P i norm T Nne ¢ |\ , Figure 8: PG profile (with dead time correction) obtained
erspectives. M PIOTOTS \with 1.31x 103 incident protons
Physical analysis: Complete analysis and comparison with simulations | T
Slow control improvements: where N¢, Nyc and Nprorons are respectively g =
_ Make the BGO block calibration automatic the pixel values obtained for the collimated & °°F
- L S 025
— Tuning of the correlation between the beam hodoscope and the absorber and Ehe n](c)n—colllmated acquisitions and the ooF
Next experiment: Use of the beam hodoscope to perform TOF measurement and reduce the number of protons. 015
background induced by neutrons (of utmost interest for high energy proton beam) 1E
Absorber upgrade: High dead time with the current ASM board = Need for a new FE card 0 1 I o

References

[1] J. Krimmer, D. Dauvergne, J. M. Létang, and E. Testa, “Prompt-gamma monitoring in hadrontherapy: A review,” Nuclear Instruments and Methods in Physics Research Section A: Accelerators, Spectrometers, Detectors and Associated Equipment, vol. 878, pp. 58 — 73, 2017.

[2] F. Hueso-Gonzalez, A. K. Biegun, P. Dendooven, W. Enghardt, F. Fiedler, C. Golnik, K. Heidel, T. Kormoll, J. Petzoldt, K. E. Romer, R. Schwengner, A. Wagner, and G. Pausch, “Comparison of Iso and bgo block detectors for prompt gamma imaging in ion beam therapy,” Journal of Instrumentation, vol. 10, no. 09, p. P09015, 2015.
[3] X. Chen and et al., “A Time-Of-Flight Gamma Camera Data Acquisition System for Hadrontherapy Monitoring,” in IEEE MIC 2019, (Manchester, United Kingdom), Oct. 2019.
[4] M. Fontana, “Tests and characterization of gamma cameras for medical applications,” PhD thesis, University of Lyonl, 12 2018.

[5] E. Testa, D. Dauvergne, J. M. Létang, B. F. B. Huisman, and D. Sarrut, “Analytical and Monte-Carlo modeling of Multi-Parallel Slit and Knife-Edge Slit Prompt Gamma Cameras,” in PTCOG58, (Manchester, United Kingdom), 2019.

Grensule — Labex PRIMES ANR-11-LABX-0063. contact: o.allegrini@ipnl.in2p3.fr


o.allegrini@ipnl.in2p3.fr

