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Development of Ge 100-Pixel Array Detector
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In order to fully utilize high brilliance X-rays available from insertion devices
at ultra-low emittance synchrotron radiation facilities, a fast X-ray detector with a
high energy resolution is required. In particular, for fluorescence X-ray absorption
spectroscopy which is a powerful local probe, a high-density multi-element solid-state
detector is essential. For achieving highest packing ratio with a high energy resolution,
we have developed a novel detector system; a monolithic Ge 100-pixel array detector
(PAD) has been developed and tested. In a monolithic approach, the highest packing
ratio (88%) has been achieved, a dramatic improvement over a previous value (57%)
in an assembled Ge array detector. In this design, each element is 10 mm thick and has
an effective area of 22 nfm Characteristics of pixels were found to be extremely
homogenious within 2%. An observed energy resolution is 212 eV at 5.9 keV with a
shaping time of §is. For a high count-rate use, a total count rate as much as 20 MHz
is achieved with a 40% degradation of an energy resolution. A new data processing
system using a listing method is proposed, which allows versatile timing-experiments.
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