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 APS Study On Space-Based Interceptors: Garbage In; Garbage Out!

By Ambassador Henry F. Cooper
“This seems to be one of the many cases in which the admitted accuracy of mathematical processes is allowed to throw a wholly inadmissible appearance of authority over the results obtained by them.  Mathematics may be compared to a mill of exquisite workmanship, which grinds you stuff of any degree of fineness; but nevertheless, what you get out depends on what you put in; and as the grandest mill in the world will not extract wheat flour from peascods, so pages of formulas will not get a definite result out of loose data.”

T. H. Huxley (In a public debate with Lord Kelvin in 1869)

Were he alive today, Huxley might have made these same comments about the recently published study by the American Physical Society Study Group, Boost-Phase Intercept Systems for National Missile Defense – especially regarding space-based interceptors. This 400+ page tome is full of calculations using the equations of orbital mechanics, the rocket equation and other well known equations of physics – but, with the wrong input assumptions, they deliver the wrong answers. Or, in the modern vernacular, “Garbage in; garbage out.”

These same equations were used by the Fletcher Study
, consisting of nationally recognized physicists and engineers, formed in 1984 to provide the initial direction for President Reagan’s Strategic Defense Initiative. In particular, they identified the critically important objective to achieve lightweight, very capable hit-to-kill vehicles – and that became a driving objective of the SDI program – particularly for space-based interceptors. The heavier the kill vehicle (KV), the bigger the booster required to deliver the kill vehicle and the greater the system cost.  

Working backwards using the well-known rocket equation, competent engineers can establish weight budgets for sensors, on-board computers, kill vehicle propulsion, etc., which must be met to have a cost-effective interceptor – which was determined in the 1980s, by the way, to be an order of magnitude less than the KV weight assumed by the APS study team. So their conclusion from their mindless grinding through various formulae was predetermined to be negative – and should have been well known based on well-known earlier work.

Indeed, it should have been well known to any group of informed experts that by the late 1980s, the SDI investments in technology had produced the technology base for the key components of a light weight, cost effective space-based interceptor – passing the countermeasure gauntlet posed by the APS study team. In what the Missile Defense Agency’s Historian, Dr. Don Baucomb, calls “A Season of Studies,” the Brilliant Pebbles space-based interceptor concept in 1989 passed the scrutiny of over a dozen internal and external reviews by well-known science and engineering experts on space-based interceptor technology
.  

In particular, JASON, a group of eminent physicists from academia – not known as advocates for missile defense – reported there were “no show-stoppers” for this important program, which became SDI’s first fully approved Major Defense Acquisition Program (MDAP) in 1990. This formal status meant that the concept passed formal cost screens and passed muster with the Joint Chiefs in meeting necessary decision timelines to achieve boost-phase intercept capability.

In spite of the political headwinds against the space-based interceptor program, scientists and engineers at Lawrence Livermore National Laboratory and in two contractor teams (TRW, now part of Northrop Grumman, and Martin Marietta, now part of Lockheed-Martin) made considerable progress in developing and demonstrating the essential technology for a viable space-based interceptor system. But the Clinton administration scuttled this important program in early 1993 – and, at least as important, most of the important technology demonstration programs geared toward meeting the goals established by the Fletcher Study and pursued for the better part of a decade. Lost were the achievements not only to space-based defenses, but also for other basing modes – such was the price of political correctness of an administration more concerned with strengthening the ABM Treaty than building cost-effective defenses.

Now there seems to be collective amnesia about the state of technology. The APS says the technology for space-based defenses is a decade away.  Partially right, but they got the sign wrong.  It was available a decade ago. 

� A year-long study involving hundreds of scientists and engineers led by Dr. James Fletcher, former NASA Administrator. 


� Donald R. Baucomb, “The Rise and Fall of Brilliant Pebbles,” Proceedings of the They Taught the World to Fly: The Wright Brothers and the Age of Flight Symposium, sponsored by the North Carolina First Flight Centennial Commission, 23 October 2001.
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