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Caliste is a miniature CdTe-based pixelated imaging spectrometer. The detector is a single plane 1 cm² crystal
readout by 8 low noise full custom ASICs enabling high energy resolution. Thanks to its position sensitivity
and its spectrometric performances, this detector is able to perform Compton imaging in order to localize ra-
dioactive point sources, emitting high-energy gamma-ray photons, and its compactness is advantageous to be
the detection component of a portable Compton gamma camera. However, our current prototype is equipped
with a small detection volume of 100 mm3 (1 mm thick). Because our detector is thin and the photon inter-
action positions are determined in 2D, Compton reconstruction in such a miniature single plane detector is
challenging. More specifically, the 3D interaction position uncertainty in the crystal and the small detector
volume are both critical limitations for efficiency and sensitivity of the detector for Compton reconstruction.
Nonetheless, Compton reconstruction is possible and reported in the paper. Classical backprojection and
more advanced algorithms in the literature, such as LM-MLEM (List-Mode Maximum Likelihood Expectation
Maximisation) and SOE-RR (Stochastic Origin Ensemble with Resolution Recovery), require to detect at least
an order of magnitude of 2000 Compton events to reconstruct a radioactive point source. With Caliste ge-
ometry, this necessitates at least 7 hours of acquisition to localize a 137Cs point source of an activity of 1.6
MBq at 30 cm from the detector, with a corresponding dose rate of 1.4 µSv/h at the detector level. In order to
enhance the sensitivity of our tiny system, we develop in this work a Deep Learning approach to reconstruct
Compton images from spectroscopic data and identify the position of point sources over 2π steradians field of
view and we demonstrate the feasibility of this new algorithm for high-energy imaging. We train a Convolu-
tional Neural Network (CNN) with a synthetic database to localize a point source from direct backprojections,
computed by Monte-Carlo simulations. We apply this CNN to real data at the 662 keV line of 137Cs, acquired
with Caliste and we show that we are able to reconstruct point sources with an order of magnitude of 200
Compton events. This corresponds to a sensitivity of about 150 nSv/h with only a 0.1 cm3 detector, which
surpasses the performances of classical algorithms.
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