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Abstract

A new medical X-ray PIV technique was developed using a conventional medical X-ray tube. To acquire images of micro-scale
particles, the X-ray PIV system consists of an x-ray CCD camera with high spatial resolution, and a X-ray tube with small a focal spot.
A new X-ray exposure control device was developed using a rotating disc shutter to make double pulses which are essential for PIV
application. Synchronization methodology was also developed to apply the PIV technique to a conventional medical X-ray tube. In
order to check the performance and usefulness of the developed X-ray PIV technique,it was applied to a glycerin flow in an opaque
siicon tube. Tungsten particles which have high X-ray absorption coefficient were used as tracer particles. Through this preliminary
test, the spatial resolution was found to be higher than ultrafast MRI techniques, and the temporal resolution was higher than
conventional X-ray PIV techniques. By improving its performance further and developing more suitable tracers, this medical X-ray
PIV technique will have strong potential in the fields of medical imaging or nondestructive inspection as well as diagnosis of practical

thermo-fluid flows.
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Fig.1 Schematic diagram of X-ray PIV system
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Fig.2 Principles of X-ray exposure control system
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