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Main research themes and their characteristics

Development of High Power Laser Application

e 1972

Since the invention of the laser, its application technologies have seen h
remarkable advancements. In particular, the use of high-power lasers, which have 155 trajectory
been achieving increasing power output in recent years, enables the realization
of high-energy-density states that were previously unattainable. This has led to
expectations for a new academic field called “high-energy-density science.” Coltiding obiec?”  pasingby

Our laboratory is researching various potential applications of high-power lasers. gy
Especially, “Laser Ablation process”, which has been applied for the production of g 2%
fine powders, material decomposition, and fragmentation, still has diverse potential ~ Conceptual Diagram of an On-board Space Debris Removal System Using High-Power Lasers
applications such as studies of materials under high pressure, the acceleration and A high-power laser installed on a spacecraft (here, assumed to be the International

. | of micro-t t debri | dl Isi Space Station) detects space debris approaching and directs its trajectry to fall to
trajectory control of micro-targets (e.g., space debris removal), and laser propulsion Earth. The high-power laser is used to search for small debris flying from a distance
(e.g., laser rockets). and to focus the laser on the debris to alter its trajectory.

Future prospects

Akey advantage of high-power lasers is their ability to remotely and locally inject high-density energy in a short period. By injecting high-density energy in a short time, heat conduction losses
can be minimized, making localized heating easier to achieve. For example, a system called the “Magnesium Cycle” which have excellent portability and storability has been proposed.




