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(ZFEX) :First, a high—-speed four-dimensional (4D) measurement system was developed and 4D
measurement at the rate of 100 mega frame per second, which is the fastest speed in 4D
measurement, was achieved by the system. This system will contribute to measure the behavior
of the fuel injected into an engine and is expected to be applied to development of fuel-dfficient
automobile. Next, ultrahigh—tempral resolution 4D measurement system was developed and 4D
measurement at 96-femtosecond temporal resolution, which is the highest temporal resolution in

4D measurement, was achieved. This system will contribute to measure the dynamic behavior of
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the spark discharge and ignition generated by a spark plug in an engine. Furthermore, a technique
to record and observe motion picures of propagations of polarization was established. This
technique will contribute to monitor the materials processing and to develop a low—energy
consumption technology of laser 3D micro/nano processing. When the developed system was
applied to measurement of high—speed gas flow, some singular phenomena were found. Thus, the

effectiveness of this system was demonstrated to find and understand unknown phenomena.
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