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oNumber of debfis objects
regularly tracked About 30 9 10

® Number of.functioning About5 40m Enormous"the’ . .
satellite | & number of debris in
‘space. That number,;

@ Number of break-ups, . 63
- --explosions; collisions, or: - .“Merethan - 0% D i
-anomalous events resultmg in
fragmentatlon e ‘ R T Contlnues tO
ris estimated _ % " A mcrease

@ Number of debris estimated | i e
_“more than 10 cm: | 36 500 4

"1ém~10cm: ) 1,000,000 -
1mm~1cm: 130 million

Reference from ESA HP as of 04 Apr 2022
https://www.esa.int/Safety Security/Space_Debris/Space_-debris: by the numbers
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Image Monitor Beam Steering
1064 nm / Ablation Plasma

\1 1)

Power Monitor D‘

A/2 plate + Polarizer
Attenuator w/o Beam
Profule

Focus (Spot
Size) Adjust

(1) Aperture, (2) /2 Wave plate, (3) Polarizing beam splitter, (4) Beam
splitter, (5)(6) High reflection mirror, (7) Beam dumper, (8) Energy meter,
(9) Beam expander and focus adjust, (10) Imaging lens, (11) Image
monitor, (12) Vacuum chamber with optical ports and (12) Impulse Stand
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Laser: GCR-230,SPECTRA-PHYSICS
* Nd:YAG (1064nm)
* Pulse width: 10~—25ns
* Maximum energy: 1]
* Maximum frequency: 25Hz

Impulse measurement for various laser
fluence.

* Tuning laser for specific operating
condition, pulse rate, pulse width.

* Focusing adjust for specific focus siz
typically 4 focus size.

|
|
* Scanning power level by the _ N

polarizer attenuator . ‘
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.
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20ns Pulse Width, 20Hz
o 20ns Pulse Width, 1Hz
« 10ns Pulse Width, 1Hz

1 10
Fluence()/em?)

Aluminum Alloy 7075

100

SEM Image

* 1Hz pulse rate:

Direct impulse measurement
* 20Hz pulse rate:

Impulse measured by average force.
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00 . Introduction of SHG

| « Efficiency increase by 1.5 times

* Realization of impulse
generation at low fluence

Coupling Factor{uNs/fl)

20ns Pulse Width| 20Hz
» 20ns Pulse Width, 1Hz
» 10ns Pulse Width, 1Hr

1 10 100
Fluence{l/em?)

These results show by using the laser, we realize the removal of the 150kg class
satelite within several months several and stop the rotation within several days..
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