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Abstract

We improve a system performance of STAMP
(Sequentially timed all-optical mapping photography)
for single shot ultrafast 2D-burst imaging. A Newly
developed SF-STAMP system is composed of a
diffractive optical element (DOE), a band-pass filter,
and two Fourier transform lenses. Using a 25-beam
generating DOE, the total number of frames in a
single-shot increases up to 25. We capture ultrafast
phenomena with sub-picosecond temporal resolution

using a frequency-chirped broadband pulse.
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Fig. 1. Schematic setup of SF-STAMP.
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Fig. 2. Comparison of the mechanism of 2D-burst
imaging in STAMP and SF-STAMP (TMD: Time
Mapping Device, SMD: Spatially Mapping Device).
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plane.
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Fig. 5. A multispectral image captured by SF-STAMP
system which contained 25 different spectral band

images.
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Fig. 6. Principle of differential interference contrast

microscopy.
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Fig. 7. Setup of SF-STAMP system combined with

differential interference contrast microscopy.
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Fig. 8. Experimental setup of ultrafast imaging by
SF-STAMP (BS: beam splitter, HCF: hollow-core fiber
filled with Ar-gas, DOE: diffractive optical element,
BPF: band-pass filter).
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Fig. 9. Spectral properties of broadband pulse and
25-frame SF-STAMP system.

Fig. 10 Measured images of generation of a plasma filament inside a glass (single-shot time window of 5.6 ps).
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