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(1) “Sequentially timed all-optical
photography (STAMP) for
picosecond-to-femtosecond dynamics”

mapping
capturing

High-speed photography is a powerful tool to discover
and understand ultrafast phenomena. However, the speed
of conventional high-speed cameras is limited by the
processing power of mechanical and electrical
components.

Here we have developed a single-shot imaging
technique which is called Sequentially Timed All-optical
Mapping Photography (STAMP) (Fig 1a). STAMP based
on all-optical approach overcomes the speed limitations
in conventional high-speed cameras and therefore allows
for sub-nanosecond burst image acquisition. By using
STAMP, we captured the dynamics of femtosecond-laser
ablation with a frame rate of 65.4 Gfps (Fig 1b) and
phonon-polariton formation and propagation with frame
rates of 1.23 Tfps and 4.37 Tfps (fig. 1c).

This work was performed in collaboration with the
laboratories of Prof. Kannari at Keio University and Prof.
Ichiro Sakuma at University of Tokyo.
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Fig. 1 Ultrafast imaging with STAMP. (a) Schematic of STAMP.
(b) A sequence of images of laser ablation acquired by STAMP
with a frame rate of 65.4 Gfps. (c) Motion pictures of
phonon-polariton dynamics with frame rates of 1.23 Tfps (upper
panel) and 4.37 Tfps (lower panel).
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(2) “High-speed multispectral videography with a
periscope array in a spectral shaper”

Spectral imaging methods which obtain the 3D dataset
(x,y,A) of a target have been used for remote sensing,
food inspection, clinical diagnosis, and so on. Recently,
snapshot spectral imaging systems which perform
spectral imaging without scanning device have been
developed for meeting the great demand of real-time data
acquisition. However, these methods require large
computational work and are vulnerable to misalignment
due to complex arrangements of optical elements.

Here we have developed a simple method for snapshot
multispectral imaging. The developed system has a
periscope array in spectral shaper which splits white light
into spectral components without losing the spatial profile
of a target (Fig. 2a). We carried out high-speed
multispectral video recording with the developed system
and a commercialized high-speed camera. We monitored
the fan that had four color filters and rotated at 5000 rpm.
As shown in Fig. 2b, the multispectral movie of the
dynamics was obtained with a frame rate of 2800 fps.
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Fig. 2 High-speed multispectral videography with a periscope
array. (a) Principle of spectral imaging with a periscope array in
a spectral shaper. (b) Multispectral movie of the fan that has
four color filters and rotates at 5000 rpm. The movie was
acquired with a frame rate of 2800 fps.

1.(1)-2) Opt. Lett., 39, 6942-6945 (2014)
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