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The objective of this research is to dramatically improve the conventional
limits of “ depth range” and “ lateral range (field of view)” in which optical focusing can be
made in biological tissues. In the former, we have successfully developed an ultrafast spatial light

modulator as a fundamental device and constructed a high-speed wavefront shaping system using the
developed spatial modulator. However, we did not reach the stage of applying the developed
technology to the mouse brain. In the latter, as originally planned, we succeeded in developing an
ultrafast scattering lens and realized a biological imaging technology that combines a 5 mm field of

view with a 0.5 p m spatial resolution.



0.5 ym

1x1x1 (xxyxz) mm?3

0.5 ym 20

1x1 mm?

1mm

1x1 mm?2

Opal Diffusing glass
4mm 1.5mm
0.6

1.5mm

100

10x10 mm?



5x5mm

A-3

mm

B-1

SLM)
SLM
{(p]-! veey (pN}
1000x1000

B-2

B-4

A-1 & A-2

5mmx5mm
SLM B-1
10MHz

0.6
( 1D-
SLM 1D
12kHz
SLM 12MHz
4
PC 3
PC
SLM 4
0.6
5mmx5mm



A-3
HelLa
B-1
(1D-SLM)
Photon., 13, 788 (2019)] 100
B-3
10MHz 1D-SLM
PCle
DMD DMD

MATLAB

10mm

30MHz
350kHz [O. Tzang et al., Nat.

1
PC
(Alazartech ATS9352)
Vialux
C++ 10
1
& B-4



Shibukawa Atsushi Higuchi Ryota Song Gookho Mikami Hideharu Sudo Yuki Jang Mooseok 15
Large-volume focus control at 10MHz refresh rate via fast line-scanning amplitude-encoded 2024
scattering-assisted holography

Nature Communications 2926

DOl
10.1038/s41467-024-47009-w

4 3 3

Atsushi Shibukawa, Jang Mooseok, Hideharu Mikami, Yuki Sudo

Ultrafast wavefront control involving scattering media

International Symposium on Imaging, Sensing, and Optical Memory 2021

2021

Atsushi Shibukawa, Hideharu Mikami, Mooseok Jang, Yuki Sudo

Megahertz Wavefront Control through Scattering Media

The 22nd RIES-Hokudai International Symposium

2021

Atsushi Shibukawa, Yuki Sudo, Hideharu Mikami, Jang Mooseok

Wavefront shaping at 10 MHz refresh rate by exploiting the scan speed of a resonant scanner

Pacific Rim Conference on Lasers and Electro-Optics 2024

2024




1D

10MHz

Optics & Photonics Japan 2023

2023
0
1
PCT/JP2022/035081 2022
1
2021-153788 2022




