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Development of Dual-mode Signal Processing Module
for Multi-slit Prompt-gamma Camera
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In proton therapy, in vivo proton beam range verification is very important to deliver conformal dose to the target
volume and minimize unnecessary dose to normal tissue. For this purpose, a multi-slit prompt—-gamma camera
module made of 24 scintillation detectors and 24—channel signal processing system is under development. In
the present study, we have developed and tested a dual-mode signal processing system, which can operate
in the energy calibration mode and the fast data acquisition mode, to process the signals from the 24 scintillation
detectors. As a result of performance test, using the energy calibration mode, we were able to perform energy
calibration for the 24 scintillation detectors at the same time and determine the discrimination levels for the
detector channels. Further, using the fast data acquisition mode, we were able to measure a prompt—-gamma
distribution induced by a 45 MeV proton beam. The measured prompt gamma distribution was found similar
to the proton dose distribution at the distal fall-off region, and the estimated beam range was 17.13+£0.76 mm,
which is close to the proton beam range of 16.15 mm measured by an EBT film.
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Dual-mode signal processing module
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Fig. 5. A scintillation detector (left)
and an array of 24-channel scin-
tillation detectors (right).

detector,

Arduino,
Xbee preamplifier |

Fig. 6. Experiment setting to measure prompt gamma from a 45
MeV proton beam.
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Fig. 7. Energy spectra of Ba (356 keV), ®Na (511 keV, 1,275 keV), Cs (662 keV) sources measured by the energy calibration
mode of the dual-mode signal processing system developed in the present study.
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Fig. 9. Proton dose distribution (left) and its profile (right) measured by an EBT film.
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