
2.6. X-RAY DETECTOR SYSTEM 23

2.6 X-ray Detector System

Our goal is to measure the kaonic-helium X-rays whose energy is about 6.4 keV with
a statistical accuracy of ∼ 2 eV. To realize this accuracy three features were required
for the X-ray detector; 1) good energy resolution, 2) very thin detector to reduce the
background due to Compton scattering in the detector and 3) large effective area.
Then silicon drift detectors (SDDs) were chosen.

In this section, a brief description of SDD is given, and the readout system from
the raw signal of SDD to the input of ADC will be described later.

2.6.1 Silicon Drift Detectors

SDDs are based on the principle of sideward depletion introduced by Gatti and
Rehak in 1984 [19]. Figure 2.11 shows a schematic cross-section of a cylindrical
SDD. Electrons are guided by an electric field to the collecting anode in the center.
This type SDD is operated with three external-voltage supplies for the back contact
p+ junction and first and last p+ rings.

The good resolution is realized by the small value of the anode capacitance,
which is almost independent of the detector area. Compared to a conventional
Si(Li) detector of equal size, the resolution of SDD is about twice better, and the
thickness of SDD is about 10 times thinner. As a result, the background of Compton
scattering occurred in the detector is suppressed about one order magnitude.

Figure 2.11: Cross-section view of a silicon drift detector (SDD). Electrons are
guided by an electric field to the collecting anode in the center [20].

The SDDs used for the experiment were produced by Ketek GmbH. The SDD
had 100 mm2 effective area and about 260 µm thickness. Its entrance window was
created as a hexagonal shape, and the SDD chip was mounted on 20-pin-ceramic
board. The signal and high-voltage-supply wires were bonded with gold on the
board. The bonding plan is shown in Figure 2.12. Negative high voltages were


