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Development of sub-millisecond XRD measurement technique under combined dynamic
environment using DAC

Kawaguchi, Saori
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To simulate and study reaction processes under extreme conditions, such as

meteorite impacts, we developed a submillisecond in situ XRD measurement technique using DACs at the

BL10XU/SPring-8 beamline. This involved two key developments: (1) a high-speed XRD system with
microfocus X-rays, (2) a double membrane-driven DAC with a two-line gas-pressure control system for
rapid compression-decompression experiments. The high-speed XRD system utilizes the LAMBDA 750k CdTe
detector, providing high angular resolution and fast continuous measurements up to 2 kHz.
High-speed XRD measurements of samples in DAC under changing temperature and pressure were achieved
by synchronizing the detector with laser heating system and/or a pressure control system. This
versatile system can integrate composite measurements, such as electrical resistance, and apply to
extend experiments under complex sample environmental changes.
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