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Single photon detection of fluorescent X-rays down to 452 eV with a signal-to-noise ratio greater than 20
has been demonstrated using 25 um pitch iLGAD sensors, bump-bonded to a charge-integrating readout chip
Moench. These iLGAD sensors combined with a thin entrance window developed in collaboration with FBK
are optimized for soft X-ray detection by having an excellent quantum efficiency in the corresponding energy
range. Additional measurements using monochromatic X-ray photons from 390 eV to 900 eV have been per-
formed recently at the SIM beamline of the Swiss Light Source. The spectral response features double peaks
at each photon energy, corresponding to the signals generated by electron- and hole-initiated charge multi-
plication. It has been found that the ratio of the signals height depends on the design of the gain layer of the
iLGAD sensor and the counts under the peaks change with photon energy. To understand this behavior, a cus-
tomized simulation program has been developed: it takes into account the impact ionization process, carrier
drift and diffusion, charge collection by the readout electrodes as well as the electronic and shot noise. The
simulation results have been compared to the measurements, which show good agreement to a large extent.
The measurement and simulation results will be discussed.
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