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Abstract

In past years efforts have concentrated on the development of arrays of Silicon Drift Detectors

for X-ray spectroscopy. This is in stark contrast to the little effort that has been devoted to the

improvement of germanium detectors, in particular for synchrotron applications. Germanium

detectors have better energy resolution and are more efficient in detecting high energy photons

than silicon detectors. In this context, the detector consortium of the European project LEAPS-

INNOV has set an ambitious R&D program devoted to the development of a new generation of

multi-element monolithic germanium detectors for X-ray detection. In order to improve the per-

formance of the detector under development, simulations of the different detector design options

have been performed. In this contribution, the efforts in terms of R&D are outlined with a focus

on the modelization of the detector geometry and first performance results. These performance

results show that a signal-to-background ratio larger than 1000 can be achieved in the energy

range of interest from 5 keV to 100 keV.
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1. Introduction1

X-rays Absorption Fine Structure (XAFS) has been widely used in experiments at syn-2

chrotron facilities in order to determine the electronic and geometrical structure in a sample3
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is obtained for the BP configuration combining a 3 mm tungsten collimator and a DPP selection.148

In this configuration a S/B ratio larger than 1000 in the whole energy range is reached. The149

achieved values at 40 keV for different configurations are reported in Table 1.

Configuration Signal Efficiency [%] Background level [%] S/B

SP 80.1 0.9 81.7

SP + DPP 95.1 0.1 895.1

BP 88.7 0.5 174.3

BP + DPP 96.1 0.05 2099.1

BP + DPP + collimator 97.6 0.005 19593.7

Table 1: Estimated values of signal efficiency, background level and S/B at 40 keV

150

4. Conclusions151

The LEAPS-INNOV detector consortium has set an ambitious R&D program launched in152

April 2021 for the development of a new generation of monolithic pixelized HPGe detectors153

for synchrotron applications. A full simulation chain based on the SSD package and ulıa has154

been developed to study and optimize the performance of the detectors under development. First155

results suggest that both, signal efficiency and background level, can be improved, allowing to156

achieve a S/B larger than 1000 in most of the configurations investigated. These results are com-157

patible with the requirements of the project. The best performance could be obtained combining158

a specific selection with a DPP and a collimator in order to remove charge sharing events. This159

combination allows to reach a S/B > 1000 in the whole energy range. The simulation chain will160

be optimized once the detectors are available for data taking.161
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