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Ultrafast digital holography using a chirped pulse
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The purpose of this research was to demonstrate “ chirped pulse digital
holography,” which was proposed recently to obtain the temporal evolution of optical wavefronts in
ultrafast phenomena. We prepared a chirped reference pulse and object pulses with a 3.7 picosecond
temporal separation using a 35 femtosecond optical pulse from a laser oscillator. These reference
pulse and object pulses were used to record object wavefronts at different times simultaneously in a

single-shot setup. We have obtained phase images, as well as amplitude images, of a slit with lens,
the injection of compressed air from a nozzle, and the spark discharge in a spark plug, and have
demonstrated the validity of this method.
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