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rize share: 1
Prize share: 1/3
* E ]j ¢ H I:, The Nobel Prize in Chemistry 2014 was awarded jointly to Eric

Betzig, Stefan W. Hell and William E. Moerner "for the development

E 3? of super-resolved fluorescence microscopy”.
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Spatiotemporal mapping photography
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Sequentially Timed All-optical Mapping Photography

EFORRDIZ
EGHERICHTS

EFOREDIZ
EGHZEFMTRETS




STAMP M) ZE AR5 48 Rl

T—i Y
Gl N
— STAMP

E%J'EH‘-"fFEﬁJ,_- “*"'Eﬂj'ﬂ

s
EL/\»X;‘EE ‘ “ é I ¢

RS REE

16



[

17



Features and limitations

v" High temporal resolution;: STAMP achieves femtosecond resolution in videography
v" Single-shot capability: multiple frames can be obtained in a single shot

v Combination use with conventional imaging techniques and instruments

* Amplitude > Detection with imager
Wavelength » STAMP

* Phase » Phase imaging,

* Polarization Polarization imaging, etc.

Z(t) . plwt+ip)

B Requirements for the sample
- Basically, STAMP cannot capture luminous objects
« The object should not have any strong dependence on wavelength

B Trade-off between the exposure time and number of frames

Ultrashort pulse Stretched pulse

18

Frame interval
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Exposure time
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http://lwww.bbc.com/news/health-27595573 © Medtronic
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B. N. Chickov et. al., Appl. Phys. A (1996).
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Spectral imaging
with periscope array

Periscope
array

Cylindrical
mirror

Dispersive element
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STAMP utilizing
spectral filtering
(SF-STAMP)

T. Suzuki et al., Opt. Express (2015)
T. Suzuki et al., Appl. Phys. Exp. (2017)

STAMP with
spectrum slicer

M. Tamamitsu et al., Opt. Eng. (2015)
T. Saiki et al., Opt. Express (2020)
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Brain/mMINDS

U. S.
BRAIN Initiative

2014-2025, $430 million
2017-2026, $1.5 billion

Europe
Human Brain Project

2013-2023, $1.1 billion

Japan
Brain/MINDS
2014-2023, $300 million

Why the brain?

The human brain participates in every human emotion,
every human feeling, every human thought and every hu-
man decision. No other natural or engineered system can
match its ability to adapt to novel challenges, to acquire
new information and skills, to take complex decisions
and to work reliably for decades on end. And despite its
many diseases, no other system can match its robustness
in the face of severe damage or match its amazing energy
efficiency. Our brain consumes about 30W, the same as an
electric light bulb, thousands of times less than a small su-
percomputer.

The human brain is a massively complex information
nroceccing evetem with a hierarchly of different vet tichtlv

NEUROSCIENG,

30
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CUBIC-based delipidation and staining Whole-brain expansion and clearing with CUBIC-X protocol
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T. C. Murakami et al.,
Nat. Neurosci. (2018)
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Electronics: Routing circuitry and
parallel high-speed pre-processing
of multiple data streams

Sensors: Integrated array of
high-quality CMOS image sensors.

Lens Array: Optomechanical
mount holds an array of custom-de-
signed, individually tunable lenses
with overlapping fields-of-view and
variable working distance options

Patterned Illlumination: Hun-
dreds of individually controllable
LEDs optimally arranged for
bright-field, phase-contrast, multi-
spectral and computational imaging
H

(c)

£HE% - 80 x 120 mm?2
Zef 2 B2 EE: 3-10 um
W.D.: 150 mm

(@) The MCAM array (b) Variance, fluorescence, 100 frames

r

Y. Xue et al., “Single-shot 3D wide-field fluorescence imaging
with a Computational Miniature Mesoscope” Biophotonics
Congress: Optics in the Life Sciences Congress 2019.
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