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Abstract

The French ECLAIRs instrument is the coded mask imager (detailed informations can be found in
Godet et al. (2014) of the SVOM mission that will be launched at the end of 2021. In order to better
apprehend the stability and the performances of the CdTe detector plane, a prototype of one eighth of
the flight model has been built. Data from test sessions of this prototype made of 800 pixels, hereafter
protoDPIX, have been analysed. We investigate in the present work the adjustment of 241Am lines, the
calibration of the channel-energy linear relation, the distributions of various parameters and finally we
compare our results with Geant4 simulations of the protoDPIX.
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1. The SVOM/ECLAIRs prototype : protoDPIX

1.1. Experimental setup

Fig. 1. (right) SVOM/ECLAIRs prototype protoDPIX and its ther-

mostated vacuum chamber (left)

1.2. Automated energy calibration procedure

The protoDPIX is tested in various configurations
(Godet et al. 2020) during which 800 single event spec-
tra are recorded on 1024 energy channels. We adjust an
analytical function to each spectrum to determine the
positions, FWHM and counts for several peaks. Our al-
gorithm searches for significant peaks in the spectrum
and identifies the corresponding energies in the 241Am
theoretical spectrum (small mark above peaks in 2)

The 59.54 keV line is fitted with the S14 function from
Helmer and Lee (1980) to take into account the low en-
ergy tail due to incomplete charge collection in the CdTe
detector, while other calibration lines (13.95 17.75, 21.26,
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protoDPIX Test : CE2_P2_T9_20180317_151608_CONF10

Fig. 2. The measured spectrum of one pixel (orange dots and blue

line) is fitted with an analytical function (green line). The peaks

found by the automated peak search procedure are tagged with

a red — above. Only peaks with a large signal to noise ratio are

searched.

26.36 and the escape peak at 36.37 keV) are modelled
with simple gaussian functions. Figure 2 shows that the
resulting empirical function is in good agreement with
the data. It models correctly line centroid and width
and can therefore be used to study linearity, count rates
and FWHM.

The data processing of 800 independent detectors (and
later 6400 for the full DPIX detector plane) cannot in-
volve systematic human supervision at all stages of the
treatment. The process of finding peaks in the spectra,
calibrate the channel-energy relation and measuring vari-



ous parameters such as the FWHM, the amplitudes, the
count rates in lines or in energy ranges has been fully
automated. The algorithm processes all pixels and is di-
vided into steps. It doesnt stop in case of failure during
a step. Those failures may occur when peaks are too
close (very low coefficient a) or when energy resolution
is very bad (peaks are too wide) or when electronic noise
contaminates the low energy peaks. An overall internal
parameter which keeps track of the processing is stored
for each test and pixel.

Therefore, we have to rely on statistical studies and on
comparisons with simulations to check the consistency of
our measurements.

2. Homogeneity of the protoDPIX plane

Derived parameters from our analysis are quite homoge-
neous (see also Godet et al. (2020)) among the sample
with very few distant outliers. Spectra of these pixels
exhibit unusual gain value and high FWHM as can be
seen on the right of 3.

Fig. 3. The pixel number is associated with the symbol. The Full

Width at Half Maximum in keV measured at 14keV is represented

versus the one measured at 60keV

3. Comparisons with Monte-Carlo simulations

The Geant4 Monte-Carlo simulations (Bouchet et al.
(2020)) are used to build spectra in order to compare
with measured data in the same configuration. The
simulated spectrum is normalized to the measured to-
tal number of counts, shifted according to the estimated
gain and offset and finally convolved with the FWHM of
the measured spectrum.

Figure 4 demonstrates a good correlation between to-
tal counts in simulation and total counts in data spec-
tra. Despite excellent agreement between the two type of

spectra, it remains a notable difference for the left wing
of the 60keV peak explained by the incomplete charge
collection not modelled in the Monte-Carlo simulation.
Bajat et al. (2018) found that a better agreement is ob-
tained when this effect is taken into account.
In future prototype models the statistics will be in-

creased and intrinsic properties of the pixels (efficiency,
size of the detectors...) will be investigated.

Fig. 4. Measured total counts (from 2 data sets to increase statistics)

in the spectra versus total counts in the simulated spectra for 716

pixels.

4. Conclusions

We have described the calibration and data process-
ing that will be implemented for all prototypes and the
DPIX flight model. The analysis of the protoDPIX data
tests shows that the performances of the individual pix-
els are homogeneous and in good agreement with Geant4
simulations. The tests with the flight model will be per-
formed during the summer of 2020.
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