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Space programs and operations are clearly more important to military success than ever before. How are they doing? Are you satisfied with space funding? 

We’re making solid progress, but there still is a lot to do. I am relatively pleased with the allocation of resources from the Congress to the national security space community. Congress certainly recognizes that our intelligence and reconnaissance activities contribute significantly to our ability to win the global war on terrorism. Information collected in space is of tremendous value to our warfighters, if we can get it to them quickly. So Congress has in large part honored our budget requests. I do get a little bit frustrated on occasion, though, when a budget cut causes us to replan an activity for the coming year. 

For example? 

Space-based radar. It is a really important new program coming on line to serve the intelligence community and the warfighting community. We requested $274 million for it in FY04, but Congress appropriated $174 million. That’s a very sizable cut. It requires us to scale back the effort we were planning to put into space-based radar in FY04, and it will fundamentally delay the program. 

How will you spend the FY04 funding? 

We’ll spend it on risk reduction, to take some of the risk out of the high-tech development of space-based radar, and on the RFP for industry. We’ve been working with industry for several years on various ideas for the radar. 

The military requirement for space-based radar dates back to the Cold War. Is SBR just as important to our forces in today’s climate of asymmetrical warfare? 

Yes indeed. There are lots of reasons for space-based radar. In some ways, it will be more important in the kinds of conflicts we’re now involved in than it would be in major-war operations. It will be an important element in our efforts to achieve horizontal integration-merging all kinds of intelligence, surveillance, and reconnaissance information from all sources and getting it directly to our fighting forces wherever they are, and in near-real time. 

Horizontal integration is one of our biggest challenges. We’re working hard at it. Our forces were so much better connected in Operation Enduring Freedom [Afghanistan] and Operation Iraqi Freedom than they were in Operation Desert Storm because of our work toward horizontal integration. We’re doing it better than we ever did before, but not as well as we could. 

What more needs to be done? 

We need to be more networked, and with a communications system that has higher bandwidth and better access. This is why our transformational communications architecture [TCA] initiative is so important. 

How would you describe TCA? 

TCA is all about combining current and upcoming spaceborne communications systems with future systems that will leverage new technologies, such as Internet protocols and laser communications, to distribute military communications in dynamic fashion. It will require considerable development of some very high-tech elements, all linked by means of the global information grid [GIG]. We [the Air Force and the National Reconnaissance Office (NRO)] will connect into that GIG, enabling information to be transported from one point to another on the surface of the Earth through space. 

TCA is an enabler of horizontal integration-allowing our fighting forces to be truly connected and to have near-real-time intelligence, surveillance, and reconnaissance at their fingertips. The vision for transformational communications is literally to have essentially an Internet in the sky, to make it possible for, say, a marine in a Humvee in a faraway land in the middle of a rainstorm to open up his laptop and request a map, and get the map downloaded into his Humvee within seconds. 

So what we’ll build with TCA is an Internet protocol system that allows our people to operate in a network fashion, just as the Internet does. It will have very significant bandwidth capability. Users will be able to download an awful lot of information in a very short time. 

Are space products-the intelligence collected by space assets-getting to the troops as quickly and as well as they should? 

Certainly better than they were, but not as well as we want them to in the future. We’re making progress. It’s all part of horizontal integration, which will connect systems such as JSTARS [Joint Surveillance Target Attack Radar System] aircraft and space-based radar, enabling them to play off each other and leverage each other’s strengths in surveillance of everything they’re looking at on the ground. 

Such as vehicles surreptitiously crossing the border into Iraq at night? 

Yes. We could use space-based radar as a tripwire between, say, Iran and Iraq, or Pakistan and Afghanistan, so that anything that moves across those borders would set off alarms. Similarly, space-based radar could alert a carrier battle group to the approach of targets 50 miles out. 

Did the wars in Afghanistan and Iraq, and the war on terrorism in general, make space more important and elevate it to higher priority in Congress and elsewhere? 

They certainly did. In Afghanistan and Iraq, never before had our space assets been used so thoroughly and effectively by our military forces. Space systems were terrific force multipliers-not just the reconnaissance activity, but also the communications capability, the weather satellites, and the GPS positioning and navigational system. To some extent, their success is what enabled us to get additional resources to put some important programs back on track. 

Which programs? 

One is SBIRS [space-based infrared system] High. It was well funded but not properly structured. The contract had a total systems performance clause that reduced the government’s role and allowed the contractor to trade off many, many requirements. We had to fix that. 

So we did. We restructured the program, and SBIRS High is coming right along. We have made good headway on ground software, and on the geostationary bird. We encountered some adversity-an electromagnetic interference problem-with the SBIRS High sensor that we put on a classified host satellite in a highly elliptical orbit. We found that the sensor generates too much electromagnetic interference. We’re working that problem, and we’ll solve it. The sensor is in final assembly and test, and we’ll be launching it next year. 

The other program that I alluded to was FIA [future imaging architecture] at NRO. It’s a classified program, but suffice it to say we had similar kinds of problems there with a contract that wasn’t properly structured. 

We had to have additional resources in order to restructure both the SBIRS High and FIA programs and have them focus on mission success. 

What exactly do you mean by that? 

Ensuring mission success in all space operations is first and foremost among a number of basic [space] priorities that I set out at the first of the year. I think we’re making solid progress at meeting those priorities. It is terribly important that we focus more on mission success in structuring our space programs than on cost and schedule. 

This may sound like an unusual concept in many ways, because you hear so much about cost and schedule problems with our space programs, but it’s my belief-and it was backed up by a Defense Science Board panel-that it’s important to concentrate on the technical side of space programs early on and focus on mission success, to build quality into the product at the front end of the program, establishing design discipline, doing the necessary systems engineering, and establishing the test program for testing at the component-and black-box-level. 

It’s much better to catch problems and retire risk early. Programs get into cost and schedule problems because they aren’t structured properly in the first place. Catching the problems late makes it very, very difficult, and generates cost and schedule slips. 

The military space community is paying a lot of attention to space control these days, and you are overseeing a great deal of activity in that arena. How is it going? 

I think we’re making good headway on space control. A fundamental part of that is improving our space situational surveillance, and we have a major initiative under way for a space-based space awareness system that will give us considerably better knowledge of what is actually up there in space, and enable us to do a better job of assessing the threat level in space. I’m pleased with how that part is coming. 

We’re also working hard on defensive counterspace, on how to defend our space assets. This is a more difficult challenge. We’re in the process of identifying the threats and the vulnerabilities, and determining how to counter them. That effort is coming along reasonably well, too, although there are some threats that are very difficult to protect against. 

Such as? 

First, of course, is a nuclear burst. 

Lasers, too? 

Lasers can be a threat. They can be used to dazzle imaging satellites. But I think it would require a very high-energy laser to do that from the ground. If an adversary is going to do it from space, then we need to know about it. This helps to drive our push for better space situational awareness. 

Who might be capable of attacking our satellites with lasers or by other means? China, for example? 

We are following China’s space development program with a great deal of interest. China is increasingly open about it. The Chinese have developed a significant space-access capability, including the capability to put communications and reconnaissance satellites in orbit. Now they’ve had their first manned space launch as well. We’re tracking China’s space developments very carefully. We need to be very aware of what China is doing, and to be knowledgeable about it. 

The Iraqis tried to jam the weapons-guidance signals from our GPS satellites. They failed, but the threat remains. What’s being done to make GPS more resistant to jamming? 

We have three generations of GPS coming on that will be more jam-resistant. Next year we’ll launch a GPS IIRM satellite, the first of a series to be launched over the next several years. They’ll be followed by GPS IIF satellites, which will have even more antijam capability. Ultimately, we’ll bring on line the GPS III satellites, and they’ll be significantly jam-resistant, mostly because of much higher power in their signals and improvements in receiver technology. First launch of GPS III is scheduled for FY12. 

So you’re feeling pretty good about all that. 

I am. 

What about your initiatives to make sure that the U.S. has access to space, and to make space launch more reliable and responsive? Where do they stand? 

We have made a good deal of headway toward assured access to space. We are increasingly convinced that we need both the Delta family and the Atlas family of enhanced expendable launch vehicles [EELVs], with launch capability on both [U.S.] coasts, in order to have assured access to space. So we have structured the Delta and the Atlas programs to provide that capability. 

They’re probably the best expendable launch vehicles that the world has ever known. They’re not as operationally responsive as we’d like them to be, so we have an initiative under way to develop-on a small scale at first-an operationally responsive space-lift capability, with low-cost launch vehicles. 

What are you looking for? Single-stage-to-orbit vehicles? Two-stage vehicles, with reusable spacecraft mounted on expendables? 

In the first wave, in the near term, we anticipate continued use of expendable launch vehicles, but with launch systems that can be erected on concrete pads or something like that-perhaps integrating the launch vehicle with the payload in horizontal position, and then moving the whole system vertical with a crane. 

We’re looking for vehicles that can be launched on demand in terms of hours and days, not in weeks and months, which is the case with our EELVs. 

We’ll need to make some changes in spacecraft design, too. It will be important to have spacecraft that are a little more rugged, a little less fragile, than those we have now. We need to be able to bolt spacecraft onto their launchers, check them out rapidly, and launch. 

What about the far term? What sort of spacecraft do you see in the future? 

I have an enduring vision for a next-generation launch system that will be fully reusable. I was very much involved with the X-33 program for a single-stage-to-orbit spacecraft. When we stopped that program, we were probably two propulsion-related inventions away from success. One was a ceramic turbine. The other was a liquid hydrogen tank. 

We’re in partnership with NASA, discussing what we want to do in terms of structuring a program for a truly revolutionary, fully reusable, next-generation space launch vehicle. If we can get such a vehicle, it would make a significant difference in the way we operate in space. We’ve considered the possibility of a vehicle capable of horizontal takeoff and horizontal landing. Horizontal takeoff would reduce launch-pad vulnerabilities. Any good, long runway would do. But we felt that the technology is still not there-propulsion technology, fundamentally. 

So now we’re looking at whether the technology is available for a fully reusable, vertically launched, two-stages-to-orbit vehicle. Meanwhile, NASA is working on what comes next after the shuttle. We’ll see if NASA and DOD can lock arms and bring on line a more effective, next-generation launch system. 

Would it be possible to replace the space shuttle with a fully reusable vehicle? 

Realistically, we’re not going to be able to do it all at once. I think it will take two steps. The fully reusable space launch capability that I’m referring to is a minimum of 10 years away. The shuttle isn’t going to live for 10 more years. There will have to be some form of interim system. I expect that sometime [this] year, NASA and DOD collectively will come up with a roadmap [for launch vehicle programs]. 

Will we ever have a combat spaceplane? A fighter/bomber for space control and force projection from space? 

There will come a time when we will need to be able to project force from space. Looking ahead 40 or 50 years, it’s hard to imagine what might happen. In the near term, I think, the next step for global force projection will be an unmanned space vehicle. We don’t have one on the drawing boards, but it is being studied. There are a lot of different options available, but there’s no real development under way. I think we ought to continue to invest reasonably small resources in exploring possibilities until we find the right idea. 

Do you have any challenges that you would consider daunting? 

A lot of them, but I still feel great. The importance of space will continue to increase, and the use of space assets for both intelligence collection and warfighting will continue to grow. We have a strong team and unity of purpose. 

At the National Reconnaissance Office, we’re exploring some exciting new technology frontiers. We have a program, called the director’s innovation initiatives, in which we go out each year to industry and solicit new ideas for innovative technologies, techniques, and methods that would help us with such things as persistent surveillance, turning reconnaissance into surveillance, and attaining broader coverage and greater diversity in our spectral imaging from space. This year, for example, we’ve received over 200 ideas that will result in 30 or more contracts to small companies, academia, and creative, entrepreneurial people and organizations. 

