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Deorbiting of Space Debris by Laser Ablation
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Deorbiting by the laser ablation attracts increasing attentions as almost unique effective method to remediate
cm-sized space debris. According to Ebisuzaki et al. 2014, the deorbiting operation is divided into three steps.
First, a super-wide field telescope detects the reflection signal of the solar light by a space debris and roughly
determines its position and moving direction. Second, laser beams are ejected to the directions of the debris to
determine the position and velocity precisely as well as its distance. Finally, high intensity laser beams are
focused onto the debris surface to induce laser ablation on the surface. The reaction force of the ablation leads
the debris to deorbiting to the Earth’s atmosphere. In this talk, we will discuss the technical challenges to
achieve the mission and propose a step-by-step approach for the technical demonstration of the mission.
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Space Station lasers to shoot down junk in orbit
Irish Independent - Apr 22, 2015

Scientists want to fit huge lasers to the International Space Station (ISS) and use them to blast away the
estimated 3,000 tons of space debris that flies around the Earth and could be putting it in danger.

International Space Station could be fitted with huge lasers to shoot down space ...
The Independent - Apr 20, 2015

When that spots a piece of dangerous debris, a laser would be used to fire at bits of space junk until it
goes out of orbit and burns up as it goes back towards the Earth. The plan is one of a number of proposals
for dealing with the huge amounts of “space junk” ...

Scientists propose to blast space junk with ISS-mounted laser
Delhi Daily News - Apr 18, 2015

To tackle the increasingly dense layer of miscellaneous space debris and dead satellites that are covering
our planet, a team of researchers led by Japan's Riken research institute has put forward what might be
the most ambitious plan to date.

Laser's blast could destroy space debris

Las Vegas Review-Journal-Apr 22, 2015

Space debris poses a threat because the objects can collide with space infrastructure like the
International Space Station and satellites, ...

The Mad Plan to Clean Up Space Junk With a Laser Cannon

Wired-May 12, 2015

The mother of all laser cannons, in Star Wars: Episode IV - A New Hope. ... A team of astronomers at
Japan's RIKEN, a network of basic-research ... Kessler began the field of studying orbital debris and lends
his name to ...
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Photonics Control Technology Team, RIKEN Center for Advanced Photonics, RIKEN
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Polar orbit (~¥800 km)
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Parameters of Systems

Prototype on Technical Dedicated system
ISS Demonstrator on
ISS

Target Debris Size (cm) >1 10>a>0.5 10>a>0.5
Target Debris Distance (km) 10-100 100 100
EUSO Aperture (m) 0.25 2.5 2.5
EUSO FoV +14° +30° +30°
Tracking Optics (m) 0.1 1.5 1.5
Laser system Solid state 104 fibre 10* fibre
Pulse Energy (J) 0.1 10 10
Pulse Duration (ns) 1 0.1 0.1
Repetition rate (Hz) 0.1 10000 50000
Average power (kW) 0.001 100 500
Event per year 20-30 10 (backward) 10°(forward)

(detection) 300 (forward) 103(backward)
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