





Notional future integrated and dedicated Planetary Defense System (Zaitsev, Russia)

A typical operation sequence could be as follows: Once a threat NEO/PHA has been detected the
appropriate Control Center would issue a prediction concerning the expected place and time of impact
as well as expected damage. Catastrophe prevention measures would be developed and an operations
plan submitted to the hierarchy of nations/consortia/global entities comprising the management of the
system. Once the plan has been proved at that intergovernmental level, launches of reconnaissance
spacecrafts on Dnepr or Zenit launch vehicles and then interceptor spacecraft on Zenit or Proton launch
vehicles can proceed. In the future multi-purpose launch/intercept systems could be developed and
used.

The reconnaissance spacecraft would approach the NEO as fast as possible and come to a minimum
distance from the NEO. It would define the NEO’s trajectory, velocity of rotation, mass,
mineralogical content and dimensions, and acquire a detailed panorama of its surface and download
these data to the Planetary Defense Centers. A mission design would then be undertaken to
determine the best means of intercepting and mitigating the NEO threat using nuclear or non-nuclear
means as appropriate. Nuclear devices with yield of 1.5 - 5 MT would suffice to mitigate a stony
NEO with diameter up to a few hundred meters. Several interceptor modules could be assembled in
Earth orbit to implement a capability to mitigate substantially larger NEOs.

A number of steps would be necessary for its implementation, including:

1. Development of top-priority measures of population relocation and property recovery for
potential areas subject to damage, including protection of property and cultural values. This should
be done even before a defense system is developed

2. Perform experiments to understand the interaction between the interception means and the
NEO to asses the practicality and effectiveness of the mitigation operation.
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3. Demonstration projects to test methods and means of NEO interception and deflection,
including development of kinetic and slow deflection interceptors.

4. Deployment of the short term system tier to respond to smaller threat NEOs, including all the
surveillance, launch, communications and command/control systems required. This could use
upgraded existing facilities, development of new ones, or both. It is estimated that the first such near
term tier of a Planetary Defense System could be developed within 5-7 years from an international
decision to do so.

5. Creation of a plan for development, deployment, and operation of the longer term tier to
respond to much larger NEOs later in time. This could include development of new high energy
launch vehicles and interceptors as needed. This plan would not be implemented until later.

6. Development of the legal regime addressing organizational, financial, political, juridical,
ethical and other questions at national and international levels necessary to create and operate a
Planetary Defense System.

7. Definition of a list of technologies designated as necessary for its successful operation, and
available without restriction to all parties for the purpose

The problem of defense of the Earth against NEOs is common to all mankind and therefore it should
be addressed as an international program of the whole world community. The importance of the
problem and its global and complex nature require resources to be pooled and managed at the
intergovernmental level. One major step forward to be taken in this direction would be the creation of
a “Mankind Insurance Fund” for financing the development and operation of such a Planetary
Defense System. Such a fund would be established by all the more developed countries of the world
with participation of government resources, banks, organizations, and individuals. In addition to
financial, pooling of intellectual, technical, and other world assets would be required. Specifically the
objectives should include:

1. Establishing an International Coordination Council of heads of leading organizations,
scientists and specialists in the NEO defense field in order to coordinate efforts to define and develop
a Planetary Defense System proposal.

2. Drawing up a draft of constituent documents of the “Mankind Insurance Fund” intended to
finance the project and forward them, together with the proposal, to major government organizations,
banks, funds, individuals and others and solicit their participation in establishing the Fund.

3. To create the Mankind Insurance Fund and when financial resources become available to
proceed with development and operation of the first phase of the “Citadel” Planetary Defense System.

4. Preliminary estimates for the costs of such a Planetary Defense System are USD 3-5 Billion.
This equates to an annual cost of only 5-10 cents per human being on the planet.

In summary, exploration and development work already carried out show that there is a good chance
that a first operational system can be developed in 3-5 years, and that it could operate successfully
based on current technical assessments. The more difficult problems of organizational, political, and
judicial problems need addressing, and hopefully can also be solved in this time frame. Thus, while
there is little doubt that the solutions exist or can be created we need to overcome the main problem
which is a moral one: to understand that there is a necessity for all mankind to realize a responsibility
for its own preservation and that of the Earth biosphere, as well as that of cultural, material and other
values that have been created for millennia by billions of human beings.

Thus the problem of NEO defense can be seen as a kind of test for mankind’s ability to solve global
problems which it faces. So this “Citadel” Planetary Defense System could become a model for the
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first global project of mankind in the third millennium, which could turn the Earth into an unassailable
fortress with protection from space threats. This, in turn could become a catalyst for development of
many industries and technologies that facilitate not only improvements in Planetary Defense but also
further development facilitating unity of many nations. But to make that happen many countries will
be required to pool their resources, including financial as well as specialists in both natural-science and
humanitarian fields.
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Glossary

AIAA American Institute of Aeronautics and Astronautics
AU Astronomical Unit

CNN Cable News Network

COPUOUS UN Committee on the peaceful uses of outer space
CSA Canadian Space Agency

ECC Earth Crossing Comets

ESA European Space Agency

ESRIN European Space Research Institute

GEO Geostationary orbit

Gy Giga-years

IAA International Academy of Astronautics

IADC Inter-Agency space debris coordination committee
IAU International Astronomical Union

ICBM Intercontinental Ballistic Missile

IEO Inner Earth Objects

JAXA Japan Aerospace Exploration Agency

JHU Johns Hopkins University

JPL NASA’s Jet Propulsion Laboratory

JSGA Japanese Spaceguard Association

LHB Late Heavy bombardment

LINEAR Lincoln Near-Earth Asteroid Research

LONEOS Lowell Observatory Near-Earth Object Search
LPC Long-period comet

MIT Massachusetts Institute of Technology

MPC Minor Planet Center

MT Megatons of TNT

My Mega-years

NASA National Aeronautics and Space Agency

NEA Near Earth Asteroid

NEAR Near Earth Asteroid Rendezvous

NEAT Near-Earth Asteroid Tracking

NEO Near Earth Object

NEODyS Near Earth Object Dynamics Site

OECD Organisation for Economic Cooperation and Development
Pan-STARRS Panoramic Survey Telescope and Rapid Response System
PHA Potentially Hazardous Asteroid

PHC Potentially hazardous long period comet

PHO Potentially Hazardous Object

SDT NASA’s Science Definition Team

SPC Short period comet

UN United Nations

WHO World health Organization
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