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Annual Research Highlights

(1) “A spectrum slicer for snapshot spectral imaging”

Spectral imaging is a powerful tool in both scientific
research and practical settings as it helps us to identify
physical properties of samples by imaging through their
unigue spectral features.

Here we developed a new snapshot spectral imaging
system which achieves higher imaging performance than
the traditional spectral imaging methods in terms of its
spectral and spatial resolutions and potential number of
frames. A unique optical element called slicing mirror
(SM) combined with a spectral shaper (Fig. 1 (a)) enables
the advanced imaging performance. 5-color single-shot
spectral imaging using visible light was performed as a
proof-of-principle demonstration. Fig. 1(b) and (c) are the
results of the fundamental evaluations, in which its
spectral and spatial resolutions were measured,
respectively. The results of these analyses indicate that
the system vyields well-resolved spectral bands with the
image quality comparable to typical microscopes or
cameras.

This work was performed in collaboration with the
teams of institute of astronomy at University of Tokyo
and Center for Advanced Photonics at RIKEN.
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Fig. 1 Snapshot multi-spectral imaging with a spectrum slicer.
(a) Principle of spectral imaging with a spectrum slicer. (b) The
spectral bands and resolution of five SM-channels. (c) Acquired
images of the resolution-chart and the intensity distributions of
the scale-bars in both horizontal and vertical directions notified
with the arrows in A1 panel.
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(2) “High-throughput optofluidic particle profiling
with morphological and chemical specificity”

Particle analysis is an effective method in analytical
chemistry for sizing and counting micrometer-sized
particles. Here we present a high-throughput optofluidic
particle profiler that provides both the morphological and
chemical information of individual particles. The
schematic of the profiler is shown in Fig. 2(a), which
consists of a time-stretch optical microscope on top of an
inertial-focusing microfluidic device, and three CW lasers
for fluorescence excitation and three PMTs for
fluorescent signal receiving. Fig. 2(b) shows the image
library of microparticles flowing at a speed of 1 m/s. As
shown in Fig. 2(c), when the particles have nearly the
same morphological features (all spherical), our profiler
enables the recognition and chemical differentiation of
them under the excitation of the fluorophores inside the
particles with the CW lasers.
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Fig. 2 Time-stretch particle profiler with morphological and
chemical specificity. (a) Schematic of the particle profiler. (b)
Library of particle images acquired by the particle profiler. (c)
Images and fluorescence signals of particles.
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