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Introduction: Many strategies have been proposed for planetary defense. Most of
them deal with long period intervention proposals that range from months to years and
even decades to prepare and execute. While most strategies in the literature focus on
very large potentially hazardous objects, especially those massive Earth crossing
asteroids within our solar system with diameters larger than 1km, the probability of
such an event is deemed very rare. Surveys have identified most such objects and a
network of observatories including emerging space assets continue to track and refine
their orbital trajectories. From recent observations, we know that much smaller objects
with dimensions that are 10-20m across are far more common, and much harder to
detect in a timely manner for a variety of reasons including paucity of observation and
detection assets. Such objects, though small, can cause serious damage to critical
physical infrastructure or if they happen to impact or airburst over populated regions.
As populations expand over the globe and infrastructures like the intercontinental
power grid global communication networks and other utilities become shared assets
among nations, the threat of such an impactor causing havoc cannot be ignored.
Short Warning Period Threat: While new and more sensitive observatories are being
commissioned and proposed to observe and detect such a threat, such small objects
continue to impact our planet with little or no warning. Such a threat with little warning
and time to prepare before impact is called short warning period threat. Several short
warning impactor events have been recorded in the past decade and have even hurt
populations and caused citywide damage. It is only recently that attention has turned
toward mitigation of short warning period threat posed by extraterrestrial impactors.
Nuclear Option Not Viable: From past simulations and exercises conducted for
Planetary Defense, it is clear that such an endeavor poses extremely sensitive policy
issues, both domestic and global in nature. Therefore planning and strategies for
mitigation have to be carefully analyzed and programmed in parallel with any suitable
technology for successful mitigation. Nuclear detonation at close range may not be an
option and poses thorny policy issues. Nuclear devices may also be far too potent to
engage a small body, not to mention, the mission planning preparation, coordination
and execution may not be viable for a short period warning response campaign.

High Energy Phased Array Lasers: Directed energy systems including kinetic Kill
devices like existing missiles and high energy phased array lasers have been
proposed. The latter technology has been scaling in recent years to be effective as a
PD deterrent for small objects on a terminal trajectory with short warning period.
Evolution Of A Directed Energy PD For Diffusing Short Warning Period Threat: We
present a concept for evolving a planetary defense capability using existing assets
and slowly evolving the capability starting with a directed energy orbital debris
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mitigation system. Line-of-sight mitigation at the speed of light(LOSSOL) has several
advantages over other methods.

Figurel. Unlike the Earth, our Moon does not have an atmospheric blanket to protect
exposed assets like observatories and habitats on the lunar surface from meteoritic
and micrometeoritic impacts. Recent observations show the effects of constant
bombardment on the lunar terrain. Systems commissioned for Planetary Defense on
Earth can also be used for protecting high value assets on the surface of the
Moon.[Figurel.]

Earth-Moon Applications: Unlike the Earth, our Moon does not have an atmospheric
blanket to protect exposed assets like observatories and habitats on the lunar surface
from meteoritic and micrometeoritic impacts. Recent observations show the effects of
constant bombardment on the lunar terrain. Systems commissioned for Planetary
Defense on Earth can also be used for protecting high value assets on the surface of
the Moon.[Figurel.]

Conclusion: Once a reliable strategy based on directed energy can be evolved
incrementally and implemented in a phased manner, systems developed and
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gradually deployed for removing orbital debris on a global scale, barring any mishaps,
several associated technologies and operational procedures may be carried over, and
mobile, modular systems ramped up in energy and agile deployment techniques
adopted to evolve a short warning period planetary defense capability. Trust and
Confidence Building Measures attained through gradual implementation via orbital
debris mitigation is proposed as a potentially viable evolutionary Planetary Defense
concept to investigate further.

This LOSSOL presentation will focus on current developments in high energy laser
technology, merits and challenges, and Planetary Defense application of Directed
Energy Systems for timely intervention of bolides threat to high value assets on the
Moon and potential for Earh applications as well.
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