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Back to the Future II: Space-Based Defenses
 Anyone interested in a ballistic missile defense system that can protect Americans at home and our overseas troops, friends and allies more effectively than missile defense systems currently being developed and for a fraction of their cost?  What if such a global defense could be operational within five years?

We knew how to do this a decade ago – even formulated sound acquisition programs to make it happen.  They fell on political hard times, especially because the ABM Treaty banned development, testing and deployment of such a system.  But President Bush withdrew from the ABM Treaty last June 13th, and a sound program could be quickly revived to build the most cost-effective defense system conceived by the Reagan-Bush I Strategic Defense Initiative (SDI).  

But we must overcome apparent collective amnesia – no one seems to remember the state of affairs before Defense Secretary Les Aspin in 1993 boasted the Clinton administration was “taking the stars out of Star Wars” – and, among other things, cancelled all aspects of the Brilliant Pebbles space-based interceptor program.  Not only did he cancel this important program, he purged Brilliant Pebbles concepts and technology from continuing ballistic missile defense programs – denying significant advantages over technology in which the Clinton Pentagon then invested over $30 billion.

After eight Clinton years and 18-months of Bush II with the Clinton missile defense team still in charge, no trace of the important features of either SDI’s most cost-effective defense concept or its most advanced technology is discernable among currently ongoing missile defense programs.  Perhaps the records were destroyed during the Clinton years – although Dr. Don Baucomb, the Missile Defense Agency (MDA) historian who came to SDI during the early 1990s, published an authoritative review of The Rise and Fall of Brilliant Pebbles last October.  Consider a few facts from the past: 

· Beginning in 1987, the Brilliant Pebbles concept was developed by Lawrence Livermore National Laboratories to overcome the shortcomings of previous space-based interceptor concepts, which were not cost-effective components of a layered space and ground-based defense system.  It exploited commercially available sensor, computer and propulsion technology under disciplined management successfully to improve the effectiveness, while reducing the size, weight, and cost, of each interceptor – in some cases by orders of magnitude.  

· Unlike its predecessor space-based interceptor concepts, the Brilliant Pebbles constellation could function autonomously after being authorized by an appropriate authority – this feature enabled high-confidence testing and assured a robustly survivable defense system that could be controlled by a very small ground crew.  Each Pebble accomplished its own orbital “station-keeping” (without needing ground control); could sense the launch of ballistic missiles within its reach and track them; calculate not only its own intercept opportunities but also those of its neighbor Pebbles (whose known location and targeting algorithms permitted each Pebble to estimate what its neighbors would sense and assess as their attack opportunities and optimum targeting strategies); decide, based on its own assessment, whether to intercept any of the observed ballistic missiles; and if so announce to its neighboring Pebbles which ballistic missile it was intercepting – so neighboring Pebbles would not attack that same missile.  

· In principle, Pebbles was an inherently layered defense – it could be programmed to intercept ballistic missiles in their “boost phase,” while their rockets were still burning and before releasing decoys and other countermeasures; in their midcourse phase, when discriminating the threatening warheads from decoys can be a very difficult problem; and high in the Earth’s atmosphere when during reentry lighter decoys decelerate faster than the attacking warhead, easing its identification.  In time, all options were incorporated into the Pebbles concept.
· In his February 1989 end-of-tour report, Lieutenant General James Abrahamson, the first SDI Director, recommended accelerating the Brilliant Pebbles program – and indicated that the concept could be tested within 2-years and the initial constellation deployed within 5-years.  His successor, Lieutenant General George Monahan, formed a highly motivated Brilliant Pebbles Task Force, to accelerate a program then being subjected to numerous critical internal and external reviews in 1989-90 – referred to by the Dr. Baucomb, as a “Season of Studies.”  Indeed, the Brilliant Pebbles was the most thoroughly scrubbed missile defense concept ever considered by the Pentagon – and it passed with flying colors.

· For example, the JASON – an elite group of university physicists not noted for supporting missile defense programs critically reviewed all aspects of the program and found “no showstoppers.”  The Defense Science Board also critically reviewed the program, noted that the design had thus far been examined by a number of competent and independent groups, and found “no fundamental flaws.”  The Brilliant Pebbles Task Force folded JASON and DSB recommendations for improvement into the subsequent program.  
· Ambassador Hank Cooper, High Frontier’s Chairman, conducted a Presidentially mandated review of the SDI program for then Defense Secretary Dick Cheney and recommended in March 1990 that Brilliant Pebbles become the baseline space component of a refocused architecture, called Global Protection Against Limited Strikes – or GPALS.  In this architecture intended to intercept ballistic missiles of ranges greater than a few hundred miles launched from anywhere on Earth, Cooper recommended that 60-percent of a raid involving up to 200 attacking weapons be assigned to the Pebbles – and that they focus on killing attacking missiles/weapons in: 1) boost and post-boost ascent phase before warheads or decoys are released; 2) midcourse phase when unsophisticated penetration aids are involved (Cooper was very impressed by the discrimination problem and did not believe we could solve it with confidence without sophisticated active discrimination methods – and so was prepared to withhold against daunting challenges and save his ammunition.  At the same time, there were a significant number of possible targets without sophisticated penetration aids that it made sense to include some real possibilities as Pebbles targets.); and 3) high endo-atmospheric reentry (which strips away light-weight decoys revealing the real warheads for attack) while the pebbles can maintain maneuverability – we had test data indicating this was a valid and effective attack strategy from space.  Later, as the third SDI Director, Cooper became the principal advocate within the Pentagon and with Congress, allies and in public to include these architectural features in the first Bush Administration’s program.
· After several additional reviews and studies, these recommendations were included in the baseline concept, a competition was held among six industry teams, and two (TRW/Hughes and Martin Marietta) were selected to develop the Pebbles under SDI’s first fully approved Major Defense Acquisition Program.  The cost of development, testing, deployment and operations of about 1000 Pebbles for 20 years was estimated by the Pentagon’s independent cost estimating group to be $11 billion.  Substantial progress was made on the technical front, but against major political headwinds: in the Congress, which cut the President’s budget during the Bush I Administration, and throughout the Clinton Administration, which killed the program in early 1993.  The Pentagon’s Inspector General reported in 1994 that the Pebbles program had been managed “efficiently and cost-effectively within the funding constraints imposed by Congress” and observed that termination of key contracts “was not a reflection on the quality of program management.”  Politics, not technology, ended the Pebbles program in 1993.
· Nevertheless, all key Brilliant Pebbles components were space qualified in 1994.  The Clementine mission used the full complement of Pebbles sensors (15 spectral bands) to map the entire surface of the Moon and discover water at its South Pole.  The small technical team that accomplished this impressive feat was given well-deserved awards by the National Academy of Sciences and NASA – and a replica of the Clementine spacecraft now has an honored place in the Smithsonian.  An entire issue of the Academy’s journal, Science, was devoted to papers on the 1.7 million frames of Clementine data made available to the scientific community on the Internet. The miniature Pebbles propulsion elements were demonstrated on an ASTRID flight in 1994.  So all first-generation Pebbles technology was proven in 1994.  President Clinton used his fleeting line item veto authority to kill Congressionally directed and funded Clementine follow-on programs because, as White House spokesman said,  they were developing space-based interceptor technology that would violate the ABM Treaty.
· The key technology has continued to mature even though the Pentagon has invested essentially nothing for a decade to move it forward.  For example, industry has demonstrated a wide set of skills needed to economically produce, deploy and operate large numbers of low-altitude satellites – such as Pebbles.  The $5 billion Iridium satellite telephoney system built on Pebbles technology and concepts – although a failure for its commercial investors, a small Pentagon crew is now operating this 66-satellite constellation at costs comparable to those predicted for Brilliant Pebbles.  Great Britain’s University of Surrey regularly is orbiting “microsatellites” – so much of the key technology is becoming available internationally.  
It seems like a no-brainer that this important program, which was the best produced by $30 billion invested in SDI during the Reagan-Bush I years, should be revived – especially now that the ABM Treaty no longer blocks its development and testing.  Yet the Pentagon continues to stall all efforts to revive serious Pebbles development activity.  This condition is doubly troublesome because that technology can also greatly improve other missile defense concepts – as recommended by the critical reviews of 1989-90, initiated during Bush I, and cancelled by the Clinton Pentagon.  

For example, the lightweight Pebbles components could greatly enhance the capability of sea-based interceptor options.  The Pentagon’s currently favored unimaginative approach would use much heavier kill vehicle technology being developed for ground-based interceptors – that leads to a requirement for a new large missile that cannot fit in the Navy’s existing Vertical Launch System and requires an expensive new launch system which will uniquely configure the ships to support missile defense missions, significantly increasing the cost and reducing the flexibility of such ships in supporting fleet operations.  It is much less expensive and will provide the Navy with much greater flexibility to use the Pebbles technology to build a lightweight kill vehicle that fits on a missile in the existing VLS deployed around the world to launch the Navy’s air defense Standard Missile interceptor and Tomahawk cruise missile.

How to revive this important program?  The Pentagon needs to return to those who developed the original concept and demonstrated the key technology – at Lawrence Livermore National Laboratory.  That is the only place where the key concepts have been kept alive for the past decade, and they can repeat their performance of over a decade ago in getting the technology ready for rapid transfer to industry – which must again adjust to the Pebbles architectural way of thinking.

As Jim Abrahamson noted in his February 1989 end of tour report, this still innovative technology can be tested in two years and deployed in five – provided, of course, a viable program is fully funded and staffed with competent technical people.  Let’s have new blood – untainted by the Clinton years – work with the Livermore scientists and engineers to understand how it was done before, and then go back to the future.
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