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Strategic Roadmap:

9. Exploration of the Sun-Earth System
Develop Earth Protection System (EPS)
In NASA’s strategic roadmap, the first and foremost challenge should be the development of an Earth Protection System (EPS) to provide an inter-stellar/planetary surveillance, warning and defense capability to protect the earth from the possibility of asteroid impact(s) on the earth.  Due to the world-wide scope of this effort, the US and NASA should look to partner with other space-faring nations to share cost, development and risks of such a large, yet obviously vital and time-critical venture.  

The recent movies Armageddon and Deep Impact portrayed the (not so) science fiction stories about huge asteroid(s) and their potential collision(s) with the earth.  Astronomers are now discovering there are far more large “rogue” asteroids/objects hurtling through our solar system than had been previously identified.  The bad news is that there exists a very real possibility that one or more of these large, high velocity asteroids will at some unknown time hit the earth.  
Although no one knows if or when, we do know that a real chance of such a catastrophic event does exist, and that we can no longer continue to ignore this dire threat.  Direct physical evidence exists (large impact craters in New Mexico and Russia) that asteroids have impacted the earth in the past with devastating effects on earth’s climate and life forms.      
The consequences of such an encounter with one or more of these large high velocity asteroid(s) would have a catastrophic and potentially earth-killing effect on our planet.  The question is; in the light of such a real possibility, are we willing to take the threat seriously enough to begin an all out effort today to develop an EPS, where there may still be time to develop a capability, or will we continue to talk about it, doing nothing and simply hoping the inevitable never happens?     
Before NASA and the world’s other space agencies continue to invest large amounts of ever decreasing resources into exploring distant planets and solar systems, NASA’s first priority and total focus should be directed in an all out effort (such as the one set down by President Kennedy in 1962 to put a man on the moon) to guarantee the earth’s survival and protect the home planet.  After all, if earth is destroyed, what will anything else human-kind does, matter?  
We must act now if we are to muster an effective EPS to protect earth upon detection of a threat. Considering the best international information gathering, decision making and current system development lifecycles, at best, it would take 6-10 years to design and field a first generation, EPS line of defense capability against such an intergalactic intruder(s).  It is time for the United States and NASA to establish a new goal of leading the world’s space-faring nations to design, develop and deploy a capable and effective EPS within the next 6-10 Years.  The cost of such a monumental endeavor would be enormous, however the cost could be shared among all industrial countries of the world, as each has an obvious and vested interest in the development of such a capability to protect the entire planet.  
In developing an EPS, NASA should initially plan a first generation capability, designed to as rapidly and inexpensively as possible, develop and deploy an effective and comprehensive EPS.  
This system must have the capability to neutralize (break large asteroid into pieces small enough to burn up completely in the earth’s atmosphere), divert (trajectory of asteroid so it will miss the earth) and/or destroy (essentially vaporize) any conceivable asteroid(s) and/or asteroid field which directly threatens to impact the earth.
Once deployed, the EPS will require continuous “priority-one” funding, maintenance and upgrades. This will ensure it’s 100% “moments notice” operational capability to search for, detect, track and neutralize, divert and/or destroy all potential threat asteroids, outside of an acceptable comfort range/distance from the earth (GTE 200,000 nm desired).   The earlier the threat (farther away from earth) is detected and engaged, the better the odds EPS will work, as a small change to the trajectory at a great distance will more likely result in the asteroid missing the earth and will not be attracted toward the earth by its gravitational pull.   

Due to its urgency, the first generation EPS will most likely rely primarily on the use of existent science and technology to deploy the first EPS which will most likely be composed of a myriad of ground, atmospheric and space based sensors and computers designed to detect, track and predict the trajectories of large asteroid threats.  The second aspect of the EPS, is the mitigation phase where the EPS will be called on to take action to physically neutralize, deflect and/or destroy the threat asteroid(s).  

The EPS first generation mitigation phase may employ a number of currently available technological options (depending on specifics of the threat(s)) to include:  Use of nuclear tipped/kinetic rocket(s) to neutralize, divert and/or vaporize the asteroid(s), high powered ground or space-based lasers to gradually break up the asteroids or deflect their trajectory. Another option might be to land a powerful rocket motor(s) on the asteroid and firing it/them to alter the asteroid’s trajectory away from earth.  EPS could also rendezvous a large rocket(s) with the asteroid and connect line(s) to it and tow it into a different (non-threatening) orbit/trajectory.  In addition, EPS might be able to rendezvous with the asteroid(s) and attach a solar sail to the asteroid, thereby using the energy of the solar wind to gradually alter the asteroid trajectory away from earth.   
As new and improved technical capabilities are developed, they should be integrated into the existing EPS in an effort to continually upgrade the system to enhance its reliability, capability and cost effectiveness.  However, considering the incredible value to the world community of the fully operational EPS, there may be times when extraordinary costs are required to operate, maintain and upgrade EPS.  At such times, other high level national and international projects  must be held in abeyance to ensure EPS receives continuous funding and is always operational.   

In addition, NASA should continue longer term efforts to develop second/third generation EPS in conjunction with full scale interplanetary exploration efforts/programs, utilizing advancements in science and technology to make the system more effective, capable and cost-effective.        

The EPS will also benefit greatly from future advancements in the following technical  disciplines to include but not limited to: computer processing, sensor improvements, new forms of propulsion--more power, and much greater velocities, space object trajectory modeling, metallurgy analysis and identification, etc.
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