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Realization of Common Platform Technology, Facilities, and Equipment

that creates Innovative Knowledge and Products

Time-resolved transmission electron microscopy using ultrashort coherent beam

Project Leader : Makoto KUWAHARA

Associate Professor, Institute of Materials and Systems for Sustainability,

Nagoya University

R&D Team : Hitachi High-Technologies Corporation

Summary :

Fusion of intense pulsed beam with high coherence
and aberration-corrected electron microscopy will
create a new future of analytical methods and
innovations, which realizes dynamic observations of
not only reversible phenomena but also irreversible
phenomena such as chemical reactions, synthesis,
and bio-molecules. This approach breaks the trade-
off between the time-resolution and detecting
signals via a precisely designed photocathode-type
electron gun considering the reduction of time-jitter
of pulse trains and the space charge effect. The
platform technology can accelerate the development
speeds of energy-saving device, chemical synthesis,
drug discovery and pathological analysis of
infectious virus.

We will contribute to the wide range fields from
energy issues to infections and drug discovery.
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Pico-second time-resolved meas.
with stroboscopic method

(High spatial and temporal resolution)

Nano-second single-shot meas. of
Irreversible phenomena

Damageless imaging of biological polymers

Time-evolution of potential in devices
Sophisticating in-situ measurement

Precise obvservation of chemical reaction
Non-destructive observation (virus, proteins, ...)

Energy issue;
Energy relaxation process in a local site
Operando meas. of devices
Dynamics of boundaries, defects and atoms

— Develop high efficiency devices
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Elements mapping
of battery devices

Infectious virus disease;
Accelerating a speed of diagnosis via
in-situ observation of bio-molecules
Drug discovery with operando meas. of
chemical reactions and synthesis

— Defense against pandemic virus
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Raise the level of Japanese R&D




