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Abstract

For high throughput/energy-resolution X-ray detection, a novel detector, i.e., a segmented Ge 100-pixel array detector (PAD), has
been developed. Using a monolithic approach, a high packing ratio (88%) with a nearly perfect commission rate (99%) were achieved,
resulting in a dramatic improvement over a previous value (57%) of a Ge multi-element detector. In the present PAD design, each
segment is 5 (10) mm thick and has an active area of 22 mm’. The average energy resolution is better than 220 eV at 5.9 keV for 6
microsec shaping time. Optimization of FET to match the capacitance of Ge pixel achieved better energy resolution at higher count
rate, i.e., 240 eV using a 0.5 microsec shaping time. Present data acquisition system, CAMAC-based hybrid electronics, are capable
of independently energy-analyze and record all channels with a maximum 30 kcps or the total count rate of 3 MHz. Details of PAD

design and performance will be described.
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Ge pixel array detector (PAD)

X Yy . .
Dimensional parameters
[T LT LT, pitch  pitch: p=5mm
T [T [T, thickness: z=5mm
interpixel length: x=300 um
[T LT LT pixel length: y=4.7mm
] 2 number of pixels: 100 (10x10)

Figure 1 Schematic of Ge pixel array detector and dimensional
parameters used for high efficiency fluorescence x-ray
detection.
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Figure 2 Brilliance (photons/sec/mm?*mrad? in 0.1% bandwidth) as a
function of photon energy for various synchrotron radiation
sources (bending magnet, multipole wiggler (Photon
Factory) and undulator (SPring-8)) are compared.
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Figure 3 XAS measurement systems at SPring-8 (BL10XU) and at
Photon Factory (BL-13B).
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Hybrid X-ray Data Acquisition System
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Figure 4 CAMAC-based "hybrid" electronics for the Ge pixel array
detector.
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Figure 5 MCA output (phase height distribution) for the Ge pixel array
detector for Fe (5.9 keV) using a 6 psec shaping time.
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Figure 6 Energy resolution (FWHM at 5.9 keV) of the two Ge pixel
array detectors.
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Figure 7 Throughput curve for the Ge pixel array detector using a 0.5
usec shaping time.
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Figure 8 Fe K-XANES spectra for [Fe(2-pic)3]ClpEtOH(2-pic=2-ami
nomethyl pyridine) at high temperature, low temperature and
under photoexcitation at low temperature.
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Figure 9 Variation of XANES feature C as a function of time (sec)
measured for [Fe(2-pic)3]ClpEtOH shown in Fig. 8.
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