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JEDI - Joint Earth-Moon Defense Infrastructure

• Depending on object characteristics, energy and approach geometry, 
a bolide impact on our Moon is as bad for planet Earth as it is for our 
Moon

• Poses threat to exposed assets on our Moon - Observatories

• Secondary orbital debris generated by impactor can cause havoc to
high value assets in the cislunar regime

• Long-lasting and persistent threat

• Proposed solution - JEDI 

• Modelling needed



Our Moon is a Easy PD Target



Planetary Defense

JEDI
Joint Earth-Moon

Defense Infrastructure
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In Cislunar Space…

…Debris anywhere is Hazard everywhere
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The Moon - Resources, Future Development and Settlement | David Schrunk | Springer4/27/2025M.Thangavelu USC Moon Society Lunar Development Conference 7

https://www.springer.com/gp/book/9780387360553


LUNAR UN SUMMIT HQ. & HUMANITIES NEXUS
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LOSSOL Threat Mitigation Strategies

• Surveillance

• Observation

• Detection

• Characterization

• Early Warning

• Alert

• JEDI System Activation

• Close DE interception & Neutralization



Assumptions

• Meteor shower or bolide impactor

• Targeting high value asset or in proximity

• 36,000km/hr impactor on terminal trajectory

• JEDI Module integrated into high value asset architecture

• Added Capability to Evolution of Global Space Situational Awareness 
Network



LOSSOL Interception Strategy

• Rapid Automated AI assisted Mitigation

• 36,000km/hr meteor shower

• Detection and terminal trajectory verification @ 360,000km 

• SSA Network concurrence and LOSSOL System tracking operational

• 10hr Alert & Early Warning issued

• 1 hr from impact – LOSSOL System armed, locked- on and tracking

• 1hr to < 1min – Continuous Artificial Intelligence assisted engagement







LOSSOL JEDI Earth-Moon Directed Energy PD 
Threat Mitigation Gates
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Lunar Laser Complex
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Lunar High Energy Laser(HEL)
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NEW MITIGATION TECHNOLOGIES



KYBER System

Based on:

• DE-STAR program 

• Breakthrough StarShot

• Orion Project/Laser 
Broom

Laser output is approaching the capabilities of  1kW/kg 



How does it work?

At low twilight or dawn, illuminate these 
very small objects that may have 
intersecting orbits and zap them

Adaptive 

OpticsTargeting through the 

atmosphere

Laser Broom Concept

Each KYBER system would consist of a 
battery of up to 12 solid state thin-disk 
laser systems with a total laser power 
output approaching 100kW



USC Astro Studio KYBER - Based on UCSB DESTAR Concept



Laser Debris Mitigation on ISS



Directed Energy Laser Technologies



Directed Energy Laser Technologies
https://www.laserfocusworld.com/test-measurement/research/article/16550016/the-airborne-laser-shoots-for-

ballistic-missile-defense

https://www.laserfocusworld.com/test-measurement/research/article/16550016/the-airborne-laser-shoots-for-ballistic-missile-defense
https://www.laserfocusworld.com/test-measurement/research/article/16550016/the-airborne-laser-shoots-for-ballistic-missile-defense


Vorontsov Phased Array Laser Technology





High Power Laser Levels



High Power Density SuperCapacitor Banks for LOSSOL



LOSSOL Planetary Defense is A Dual Use Technology











Moon Village Association

https://moonvillageassociation.org/

https://moonvillageassociation.org/

https://moonvillageassociation.org/


Non-Intervention Aftermath

• Direct bolide strike - Loss of lunar surface Exposed Asset 

• Lethal, persistent secondary debris production on all exposed lunar 
surface, orbital and cislunar assets

• Threat to high value Earth orbital assets
• Space based Communications Network - Common Defense and Civilian

• Space Situational Awareness Observatories

• Scientific Observatories

• Secondary impactor(s) - globally dispersed threat to Earth



LOSSOL Merits and Challenges

• Continual horizon-to-horizon surveillance

• Rapid Detection - Morphology and Spectral Characterization

• Precise Impact Point Trajectory Forecast

• Point-and-Shoot – No complex GNC  

• Precise, Close to Impact Point target Interception and Neutralization

• Artificial Intelligence Algorithm Augmentation

• Addition to Space Situational Awareness Network

• LOSSOL is a Dual Use Technology – Civilian and Common Defense

• Challenges include:

• Weapons in Space Policy Implication

• Some surmountable technical issues
• Pointing

• Large and reliable Power Systems(Super Capacitor Banks)

• Maintenance
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Food for Thought

• 2009 Evolution of ISS Part 1 – Section 08 Debris Mitigation System 

• https://sites.google.com/a/usc.edu/aste527/home/evolution-of-iss-part-1-2009

• 2013 Eden Shield - Concept and Strategies for Planetary Defense - QBOLT 
https://sites.google.com/a/usc.edu/aste527/home/videos

• 2015 LunaRevolution -Section 10 Lunar Sentinel 

• https://sites.google.com/a/usc.edu/aste527/home/lunarevolution-role-of-the-
moon-in-the-future-of-human-space-activity-2015

• 2015 ISU READI Project

https://isulibrary.isunet.edu/doc_num.php?explnum_id=722

• 2017-Renaissance - Commercial Space & The Promise of Self-Sustaining Human 
Space Activity – Section 02 KYBER

• https://sites.google.com/a/usc.edu/aste527/home/2017-renaissance

https://sites.google.com/a/usc.edu/aste527/home/evolution-of-iss-part-1-2009
https://sites.google.com/a/usc.edu/aste527/home/videos
https://sites.google.com/a/usc.edu/aste527/home/lunarevolution-role-of-the-moon-in-the-future-of-human-space-activity-2015
https://sites.google.com/a/usc.edu/aste527/home/lunarevolution-role-of-the-moon-in-the-future-of-human-space-activity-2015
https://isulibrary.isunet.edu/doc_num.php?explnum_id=722
https://sites.google.com/a/usc.edu/aste527/home/2017-renaissance
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