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Space Technology for Missile Defense: Too Little, Too Late!
The Space News article below indicates the continuing legacy of Defense Secretary Les Aspin’s 1993 boast that he was “taking the stars out of Star Wars,” as he canceled the most effective programs pursued during the Reagan and Bush I Strategic Defense Initiative.  The most advanced technology, particularly useful for space-based defenses, was cancelled outright – and the system was purged of all advocates and applications of that technology, which, except for political reasons, could have been deployed by the mid-1990s to provide a global defense to protect America and our overseas troops, friends and allies.  After numerous critical reviews by the scientific community in 1989-90, a Major Defense Acquisition Program for a space-based interceptor system – Brilliant Pebbles – was approved in 1991 by the Pentagon’s formal acquisition bureaucracy and then scuttled for political reasons.  

Last week, the Naval Research Laboratory gave to the Smithsonian Institute a replica of the Clementine spacecraft, which in 1994 mapped the surface of the Moon and discovered water at its South Pole.  That mission, which won awards from NASA and the National Academy of Sciences, space-qualified a full complement of vintage 1992 technology for space-based interceptors – which in many ways was more advanced than that being used by the Pentagon’s mainline missile defense programs today.  The science community also strongly supported a follow-on mission – but President Clinton used his fleeting line item veto in 1997 to kill that effort because it applied even more advanced SDI technology and he was concerned about exceeding ABM Treaty constraints – so said a White House spokesman.  Thanks to President Bush, the Treaty is gone – but the prejudice against such technology remains.

It is simply astounding that the second Bush administration is not aiming higher than paper studies to begin a space “test bed” in 2004 – the last year of its first term.  There is a great need to overcome the collective amnesia resulting from the Clinton administration’s purge of such technology from its missile defense programs – and to reinstate well funded programs to take advantage of technology demonstrated a decade ago.  

Plans, highlighted in the article below, to start a lidar program next year as if that is a new, advanced technology idea illustrate the problem.  Lidar was understood to be fundamental to providing a sound boost-phase interceptor – at least by 1989 during the intensive technical reviews mentioned above!  Two lidar units were space-qualified on Clementine in 1994.  Why wait until “next year” – the last year of President George W. Bush’s first term – to revive vital technology from his father’s administration if we are truly serious about fielding a boost-base intercept capability?  And how can this administration claim to be serious when no such capability is planned until the last year of a possible Bush second term in this well known – for at least 20-years – key area?  

Reviving key SDI technology is not only important for space-based defenses – as Greg Canavan pointed out in the article below. A light-weight kill vehicle based on decade-old technology can enable high-velocity sea-based interceptors that fit within the existing vertical launch system deployed on Aegis cruisers around the world – sooner than a larger booster using the current ground-based kill vehicle can be built – for less money and with much less impact on the operational capability of the fleet.  Yet the Pentagon seems clueless about such real options for providing the best defenses as quickly as possible – as President Bush has directed.

According to the article below, the Pentagon wants to develop high-speed interceptors without using new technology. Without debating the Luddite aspects of this point-of-view, it should be noted that the challenge is not to invent new technology; the challenge is to revive old technology.  It’s time for the powers that be to wake up – and revive and fully fund efforts to revive key technology programs, rather than – at best – reinventing the wheel under constraints inherited from the Clinton administration. 

Critics Question MDA's Interest In New Technology

By Randy Barrett/Space News/January 27, 2003
Terry Little was blunt: "We want what's here today, not tomorrow." Hundreds of aerospace contractors packed into the Crystal City, Va., ballroom nodded and diligently took notes.

In that single admonition in December, Little, a program manager for the U.S. Missile Defense Agency (MDA), set a major technical challenge before the contractors hoping to win a piece of the Kinetic Energy Boost program. He wants a booster that can go 6 kilometers per second – twice as fast as existing rockets - to kill ballistic missiles without using any new technology. And Little wants it by 2008, the equivalent of demanding a five-course French dinner at Big Mac speed.

With U.S. President George W. Bush's Dec. 18 decision to deploy a limited missile defense shield by 2004, the MDA is under enormous time pressure. Industry executives say the program is no longer in development; it is in acquisition mode. Veterans of the Strategic Defense Initiative Organization of the 1980s say the successor agency is now on a collision course with the limitations of commercial, off-the-shelf technology.

In this climate, many question the clout and relevance of MDA's Advanced Systems Office, which is responsible for new technology development. MDA critics say the office is now simply an empty box on an organizational chart.

"I don't believe MDA is serious about new technologies for missile defense," said Dwight Duston, who worked in the upper echelons of the program for 15 years, leaving in 1998.

Duston and other critics point first to budgets. The Advanced Systems Office received approximately $265 million in 2003, including $65 million for the Hercules program, which focuses on target discrimination. In 2002, the Advanced Systems Office got $138 million, a slight improvement over the 2001 budget of $132 million.

While the curve is upward, the money is a pittance compared to the technology development budgets of the late 1980s and early 1990s, which reached nearly $2 billion per year.

Another former missile defense program manager, who preferred not to be identified, said the current budget is sufficient for component research, but not flight tests. "You have to control your appetite," he said.

Gary Payton, deputy of MDA's Advanced Systems Office, dismissed the criticisms: "We're doing what needs to be done," he said in an interview. Payton's office, staffed by 50 Pentagon and contractor employees, oversees development of advanced sensors, battle management systems, command and control systems, lasers, radars, target software and mechanical engineering, among other areas.

Payton points out that the original Strategic Defense Initiative technology budgets included flight tests. That function is no longer part of the Advanced Systems Office. Add 2003 flight test dollars and the office's budget would jump to about $565 million.

But former senior missile defense officials said the budget betrays a deeper cultural problem at the MDA that is left over from the previous administration.  "It's a reflection of how the program survived the [Former President Bill] Clinton administration," said Greg Canavan, a ballistic missile defense pioneer and senior fellow at the Los Alamos National Laboratory, N.M. "They tried to starve it to death."

The Clinton administration slashed the advanced technology budget to $50 million annually and "ran off the technologists," said Hank Cooper, who ran the Strategic Defense Initiative Organization in the early 1990s.

Cooper believes there is a lingering anti-technology bias at MDA and that contractors are struggling to deal with it. For acquisition managers like Little, who need systems quickly, there is a tendency to shun technology development. New ideas take time, testing and refining, and they don't always work the first time out.

"It was always a battle," said Dustin, now the chief technology officer for a business incubator company called the Egg Factory in Roanoke, Va. "The technology was always way out in front of the program." 

Rocket scientists and policy experts agree that Little's demand for zero technology development in the Kinetic Energy Boost program probably isn't realistic. "To bring a missile twice as fast through the atmosphere is not a trivial problem," said Canavan.

"There has to be new technology," added Philip Coyle, a senior analyst with the Center for Defense Information in Washington. "Nobody has that now."

Payton, who just a few years ago was responsible for developing new rocket technology at NASA, disagrees: "We can do the KE Boost job with current rocket science. The rocket engine technology we have today is adequate."

Payton is not concerned that Little doesn't want new technology in his program. "He's on a tight schedule pace and he can't be in the game of investing in new component technologies," Payton said.

Payton said his own office is focusing on programs with longer development spans, like the Airborne Laser. Next year, he plans a major effort in light detection and ranging, or lidar, for better target tracking. Payton also expects to push development of electro-optical sensors.

In February 2002, the MDA put out an announcement calling for any and all ideas to improve missile defense capabilities. In response, more than 200 submissions poured in from industry, academia and private citizens.

Payton said his shop is carefully reviewing each suggestion, some of which show promise. Others are not ready for prime time. For example, one respondent suggested a kill vehicle that can pull up beside a flying ballistic missile, sample the air for biological toxins in the payload, and steer the projectile back to its sender.  

"Even if the concept is zany, there may be a golden nugget we can use," Payton said.

But some missile defense experts say the MDA is ignoring technology gems sitting on the shelf from the original Brilliant Pebbles program. Brilliant Pebbles was the name for an ambitious project, now abandoned, involving a large constellation of satellites designed to collide with enemy warheads in space.

Cooper said there are many useful items left over from Brilliant Pebbles, including sensor suites with 13 spectral bands, lightweight lidar instruments and lightweight kill vehicle technology.  Canavan said today's kill vehicles are design cousins of the missile-busting weapons developed under an early missile defense program called Global Protection Against Limited Strikes. As a result, kill vehicles remain relatively heavy. 

"If you have a lighter kill vehicle you can trade weight for additional fuel [and make the rocket faster]. It would make a much more capable interceptor," said Canavan, who is working with MDA in an advisory capacity.

Canavan said he is heartened that the MDA is beginning to listen to his ideas. "They're in the process of figuring out how to use [Strategic Defense Initiative] technologies but they don't turn on a dime," he said.

Payton confirmed that his office is seriously looking at Brilliant Pebbles-era systems, including a lighter kill vehicle. The MDA also is looking at using focal plane arrays and transmit-and-receive modules for X-band radar that were developed during the 1980s. "We are using technology of [that] vintage," Payton says.

In late January, the MDA confirmed plans to fund a test bed for space-based interceptors in 2004, a major about face for the organization. Cooper and others have argued for years that the only effective way to counter a ballistic missile threat is from space.

But as the agency moves back into space-based interceptor development, Cooper argues there is no one left in the organization who really understands its intricacies. "I don't think they have a technologist from [the Strategic Defense Initiative] in the program anymore," he said.

Payton, who did a stint with the Strategic Defense Initiative Organization, said there is plenty of talent left and insists the Advanced Systems Office is as relevant as ever. "We're doing things that are part of first generation ballistic missile defense," he said.

Canavan hopes MDA can find a middle course between program expediency and new technology: "There are other approaches that don't require off-the-shelf technologies and still don't need longer time scales for development."

Still, he would feel better if the MDA had more of a link to its past to inform it of the challenges ahead. "There's nobody left in that organization that remembers development at the billion-dollar level," Canavan says. "That was barely enough to bring the technology forward.
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