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Tech leadership depends on space leadership- the time is THIS YEAR

Rash 5/19/11 (Wayne, Freelance writer and editor with a 35 year history covering technology. He's a frequent contributor to eWEEK and Techweb. Rash is a frequent guest on a variety of network news and talk shows, and has appeared recently on NPR, Fox Business News and NBC as a technology expert, “ Say Goodbye to Technology Leadership”, http://www.ctoedge.com/content/say-goodbye-technology-leadership//sb)

I realize that writing about space in a blog aimed at IT may appear strange, but remember, many of the technological advances we depend on in information technology got their start in the space program. Scientific research sponsored by NASA and a wide variety of aerospace contractors supporting NASA was a primary driver of innovation. It’s hard to imagine where we’d be today without it. The problem is that manned spaceflight is hard. Sometimes it’s dangerous. And because it’s hard and dangerous, we’re giving up. We’re letting others take the lead in the discoveries, the technology advances and the technology leadership. No longer will the U.S. be the home of innovation and invention. Instead that will move to the Europeans, India and China. As they move on to the Moon and perhaps to Mars, we’ll focus on making a better movie player. Unfortunately, when the spirit of innovation leaves the U.S. so will the motivation for people to study things like engineering and physics and even computer science. Your employee pool will effectively vanish. Without the excitement and commitment to do things that are hard, we’ll turn to things that are easy and self-satisfying. I should note that being self-satisfied doesn’t do much for leadership, innovation or even just trying to make your data center work better. Instead, it simply leads inexorably downward. As far as the history of science and technology is concerned, this is the year we go from being leaders to being losers.

Tech leadership and Competitiveness is on the brink- investment is key

Pulham 09 (Elliot Holokauahi, Chief Executive Officer, Space Foundation, Space Watch, “We Must Renew Investment in Space”, August 2009,  http://newsletters.spacefoundation.org/spacewatch/articles/id/219//sb)
Today we are living in that better future and brighter tomorrow. But we are doing so on the dividends of investments long ago relegated to history books. We are at risk of doing what our pioneer forbearers might have referred to as "eating our seed corn." No one questions that the emergent markets of the 21st century are going to be scientifically and technologically driven. The question is who will have made the investments required to be competitive? The United States is by any measure a great nation. But even a great nation has to balance the many demands for resources among legitimate competing priorities. This competition for resources is intense now and promises to become even more ferocious in the future with every fraction of every penny of every budget dollar scrutinized and contested. That is why when we make these hard choices we must be sure to invest in priorities with the greatest potential to provide the best return. Increased investment in America's civil space programs at NASA, NOAA, FAA, and the NSF is just such an investment. It can have a profound and positive effect on U.S. competitiveness and technology leadership, as well as our nation's status as a leader among nations. Clearly, we are now at a crossroads where investment in civil space is imperative. 

Science/Tech Leadership I/L

PLAN KEY TO REVITALIZE OUR TECH LEADERSHIP – SPURS INNOVATION IN S&T. 
Mankins 09 (John C,  John C. Mankins managed numerous advanced space technology programs during his 25 years at NASA Headquarters and the Jet Propulsion Laboratory, and is widely known as an expert in space solar power and as one of the creators of the widely used “technology readiness level” (TRL) scale, “ To boldly go: the urgent need for a revitalized investment in space technology”, 5/18/09, http://www.thespacereview.com/article/1377/1//sb)
Unfortunately, the US investment in advanced research and technology for space exploration and development has been reduced to historically low levels, and concurrently has been focused more narrowly than ever before on immediate system designs and development projects. In many respects, the current budget is little more than an “advanced development” program with minimal opportunity for innovation and essentially no possibility that an invention arising from civil space research and technology programs could influence system design decisions, inform budget estimates or inspire new, more ambitious space program goals. The challenge today Space has never been more important to our national security than it is today. The opportunities for truly profound scientific discoveries through space exploration have never been greater. And the pace of international development of new capabilities for space operations has never been faster. Federal budgets for advanced research and technology to enable future space exploration and development have been reduced in scope and focused on near-term system developments to the point that US preeminence in space activities is in question. NASA’s advanced space research and technology budget was over $2 billion in fiscal year (FY) 2005, with a focus on objectives five to ten years in the future and with the purpose of informing program and design decisions, while retiring both technical and budget risks of those future programs. The President’s FY 2007 budget for NASA exploration technology declined to less than $700 million, and of that only a small fraction (perhaps less than $200 million) still addressed longer-term objectives. The corresponding budgets in 2008 and 2009 were further reduced. Little to none of the remaining investment deals with enabling fundamentally new goals or objectives, or dramatically reducing expected costs. With these funding levels and program goals, it is unlikely that the US will maintain leadership in space exploration beyond the current generation of projects—all of which are founded on the “seed corn” harvested from past investments in innovative new space capabilities. Further, declining support for space research and technology is creating an innovation vacuum in the US as small business opportunities evaporate, and funding for universities and students vanishes. This trend jeopardizes America’s long-term leadership in space exploration and development, and damages our ability to achieve important national security goals. 
Yes Mars Colonization 

Mars colonization IS possible, it’s technologically feasible at a low cost

Dirk Schulze-Makuch 10. [Dirk is an Associate professor of geology and astrobiology at Washington State University. “To Boldly Go: A One-Way Human Mission to Mars”.  URL: http://www.abadss.com/forum/1125-universe-space/157531-journal-cosmology.html.  DA: 3/22/11.] 
A human mission to Mars is technologically feasible, but hugely expensive requiring enormous financial and political commitments. A creative solution to this dilemma would be a one-way human mission to Mars in place of the manned return mission that remains stuck on the drawing board. Our proposal would cut the costs several fold but ensure at the same time a continuous commitment to the exploration of Mars in particular and space in general. It would also obviate the need for years of rehabilitation for returning astronauts, which would not be an issue if the astronauts were to remain in the low-gravity environment of Mars. We envision that Mars exploration would begin and proceed for a long time on the basis of outbound journeys only. A mission to Mars could use some of the hardware that has been developed for the Moon program. One approach could be to send four astronauts initially, two on each of two space craft, each with a lander and sufficient supplies, to stake a single outpost on Mars. A one-way human mission to Mars would not be a fixed duration project as in the Apollo program, but the first step in establishing a permanent human presence on the planet. The astronauts would be re-supplied on a periodic basis from Earth with basic necessities, but otherwise would be expected to become increasingly proficient at harvesting and utilizing resources available on Mars. Eventually the outpost would reach self-sufficiency, and then it could serve as a hub for a greatly expanded colonization program. There are many reasons why a human colony on Mars is a desirable goal, scientifically and politically. The strategy of one-way missions brings this goal within technological and financial feasibility. 
Water-powered spaceships solve- the technology is already available
Mike Wall 3/27/11. [Mike is a senior writer for SPACE.com, has a PhD in evolutionary biology from University of Sydney, Australia, and possesses a bachelor’s degree from Arizona University. “Water-Powered Spaceship Could Make Mars Trip on the Cheap”. URL: http://www.foxnews.com/scitech/2011/03/25/water-powered-spaceship-make-mars-trip-cheap/. DA: 3/27/11. ]
Spaceships powered primarily by water could open up the solar system to exploration, making flights to Mars and other far-flung locales far cheaper, a recent study has found. A journey to Mars and back in a water-fueled vehicle could cost as little as one space shuttle launch costs today, researchers said. And the idea is to keep these "space coaches" in orbit between trips, so their relative value would grow over time, as the vehicles reduce the need for expensive one-off missions that launch from Earth. The water-powered space coach is just a concept at the moment, but it could become a reality soon enough, researchers said. [Video: Space Engines: The New Generation] "It's really a systems integration challenge," said study lead author Brian McConnell, a software engineer and technology entrepreneur. "The fundamental technology is already there." Space coach: The basics The space coach concept vehicle is water-driven and water-centric, starting with its solar-powered electrothermal engines. These engines would super-heat water, and the resulting steam would then be vented out of a nozzle, producing the necessary amount of thrust. Electrothermal engines are very efficient, and they're well-suited for sustained, low-thrust travel, researchers said. This mode of propulsion would do the lion's share of the work, pushing the space coach from Earth orbit to Mars. Smaller chemical rockets could be called into service from time to time when a rapid change in velocity is needed, McConnell said. The space coach's living quarters would be composed of a series of interconnected habitat modules. These would be expandable and made of fabric, researchers said — much like Bigelow Aerospace's inflatable modules, which have already been deployed and tested in low-Earth orbit. Water would be a big part of the space coach's body, too, according to the study. Packed along the habitat modules, it would provide good radiation shielding. It could also be incorporated into the fabric walls themselves, freezing into a strong, rigid debris shield when the structure is exposed to the extreme cold of space. Rotating the craft could also generate artificial gravity approximating that of Earth in certain parts of the ship, researchers said. Slashing the cost of space travel The dependence on water as the chief propellant would make the space coach a relatively cheap vehicle to operate, researchers said. That's partly because electrothermal engines are so efficient, and partly because the use of water as fuel makes most of the ship consumable, or recyclable. Because there are fewer single-use materials, there's much less dead weight. Water first used for radiation shielding, for example, could later be shunted off to the engines. Combined, these factors would translate into huge savings over a more "traditional" spacecraft mission to Mars using chemical rockets, according to the study."Altogether, this reduces costs by a factor of 30 times or better," McConnell told SPACE.com. He estimates a roundtrip mission to the Martian moon Phobos, for example, could be made for less than $1 billion. A space coach journey would also be more comfortable, McConnell added. The ship would carry large quantities of water, so astronauts could conceivably grow some food crops and — luxury of luxuries — even take hot baths now and again. McConnell and co-author Alexander Tolley published their study last March in the Journal of the British Interplanetary Society. 
Detection Key to Deflection 

Detection is needed NOW- our current capabilities are severely limited and allow for multiple extinction scenarios

Roberts 09 [Karlene H. Roberts, PhD, Has School of Business, University of California, Berkeley, Chair for Center for Catastrophic Risk Management, University of California, Prepared for Natural Hazards Observer, A publication of the Natural Hazards Center, http://ccrm.berkeley.edu/pdfs_papers/9.09/Roberts_Near_Earth_Object_Problem3.pdf]
A near earth object (NEO) is a solar system object whose orbit brings it within close proximity of Earth. It is widely accepted that past collisions have had a significant roles in shaping the geological and biological history of Earth. Asteroids and comets comprise the NEO population. Two of the most often discussed asteroid events are the K‐T extinction event that occurred 65 million years ago in the Yucatan Peninsula killing between 70 and 80% of all species including all the dinosaurs, 2 and the Tunguska impact of 1908, in which an asteroid fragment, just thirty or forty meters wide, flattened 2100 square kilometers of forest in Siberia. 3  It is predicted that Tunguska like events might occur every three hundred years or so. 4 The NEO population includes some “potentially hazardous asteroids” (PHAs) which closely approach Earth and may pose a future collision hazard. One well known PHA is Apophis which is the size of a sports arena: For a few days around Christmas 2004, this 250 ‐ 300 m NEA was given an official probability… of about 3% of impacting Earth on 13 April 2029. The places on Earth that were at risk of being struck were central Europe, the Middle East, and populous regions in Asia such as the Ganges river valley. About a month later, radar echoes received by the Arecibo radar refined knowledge of Apophis' position and removed any chance of collision in 2029, although Apophis will still 1pass below the geosynchronous artificial satellites and will be visible to the unaided eye…. (There remains a 1‐in‐45,000 chance that Apophis will pass through a resonant‐return "keyhole" in 2029, so that it impacts Earth on 13 April 2036.) 5   Such impacts will certainly happen in the future unless we prevent them. A cosmic impact will cause tsunamis, volcanic eruptions, and earthquakes, dramatically and quickly change the weather, etc. The issue is not if, it’s when. At the moment our detection capabilities are limited. Thus, a NEO that we aren’t aware of could blindside us. As Apollo 9 astronaut, Rusty Schweickart says, “we’re driving around the solar system uninsured (personal communication).” If we are to do anything about this problem detection must improve. 

Deflection IS POSSIBLE now, but it’s not feasible without improved detection
Campbell et al 04 [ Jonathan W. Campbell, Claude Phipps and Larry Smalley, et al, NASA astrophysicists and research scientists,  2004 Planetary Defense Conference: Protecting Earth from Asteroids; Orange County, CA; Feb. 23-26, 2004, http://www.csa.com/discoveryguides/planetary/abstracts-f.php] 
 Impacting at hypervelocity, an asteroid struck the Earth approximately 65 million years ago in the Yucatan Peninsula area. This triggered the eventual extinction of almost 70 percent of the species of life on Earth including the dinosaurs. Other impacts prior to this one have caused even greater losses. Preventing collisions with the Earth by hypervelocity asteroids, meteoroids, and comets is the most critical space challenge facing human civilization. This is the Impact Imperative. We now believe that while there are about 2000 Earth orbit crossing rocks greater than 1 km in diameter, there may be as many as 200,000 or more objects in the 100-m size range. Can anything be done about this fundamental existence question facing our civilization? The answer is a resounding yes. By using an intelligent synthesis of sensors, high-energy laser arrays, other secondary mitigation options, and near term space transportation technologies in an Earth/moon/space systems infrastructure, inbound asteroids, meteoroids, and comets can be deflected and prevented from striking the Earth. With lasers, this can be accomplished by irradiating the surface of an inbound rock with sufficiently intense pulses so that ablation occurs. This ablation acts as a small rocket incrementally changing the shape of the rocks orbit around the sun. One-kilometer size rocks can be moved sufficiently in about a month while smaller rocks may be moved in a shorter time span. We recommend that world space objectives be reprioritized to start moving immediately towards a systems infrastructure that will support a multiple option defense capability centered around a lunar base. Planning and development for lunar facilities should be initiated immediately in parallel with other options. Infrastructure options should include ground, LEO, GEO, Lunar, and libration point laser and sensor stations for providing early warning, tracking, and deflection. All mitigation options are greatly enhanced by robust early warning, detection, and tracking resources to find objects sufficiently prior to Earth orbit passage in time to allow significant intervention. 
NEG
Alt Caus to Space Heg

Only human spaceflight will reestablish the United States’ space leadership

Cunningham, 10 (Walter Cunningham is a retired astronaut, The Houston Chronicle, 2/6/10, “Taking A Bite Out of NASA”, http://www.chron.com/disp/story.mpl/editorial/outlook/6854790.html
The annual investment in NASA is not simply an expenditure; it is an investment — with a payback. The payback is generated because NASA operates at the frontiers of space, exploring the frontiers of our civilization. At the frontiers of space, be it going to Mars or constructing the most amazing engineering project in history — the International Space Station — huge obstacles, sometimes considered insurmountable, are encountered. NASA takes these obstacles as challenges that must be overcome to reach its goals. The solution may lie in new technology or a new application of existing technology. These solutions eventually make their way into the marketplace with applications we never even dreamed of. NASA has tens of thousands of examples of these spinoffs. Now, after spending $11 billion on the development and closeout of the Ares 1 launch vehicle and the Orion space capsule, we are eliminating them. Gone! And with them, most of NASA's human spaceflight program. In the ongoing struggle for leadership in science, technology and exploration, which was represented by America's pre-eminence in space, we have raised the white flag of surrender. Who will this proposed budget please? It will please those who have opposed the Constellation program and have a vested interest in an alternative plan; those who are against human space exploration and for unmanned exploration; and those who will benefit from the COTS program. None of this new vision sits very well with those of us who have known NASA at its best. From its inception, one of NASA's motivating forces was pride in being the very best, in displaying American leadership in human spaceflight, and maintaining the pre-eminence in space that derived from this attitude. It appears this attitude is foreign to a president who believes American pre-eminence should be avoided at all costs. President Obama, we do not want a space program that turns us into “just another country” among countries.
Space Heg D: No Challengers
Its not even close- the U.S. is light years ahead in space leadership

The Economist 08 (“Space competitiveness”, April 10th, 2008, http://www.economist.com/node/11019607?story_id=E1_TTDTJGDS//sb)
Russia may have won the initial race into space with Sputnik but half a century on, America has forged a big lead. A report by Futron, a technology consultancy, confirms America's dominance of space. On its space-competitiveness index—which comprises 40 measures, including government spending, numbers of spacecraft built, numbers of spaceports and corporate revenue from space ventures—America is light years ahead of its closest rivals in Europe. Russia, which still dominates the orbital-launch industry, is ranked third. China is an emerging space power with ambitious goals backed by heavy government investment. Its launch industry is now challenging America's. India is ranked just behind China. 

Us is vastly ahead of the EU and other space organization – all efforts in the past by others have empirically failed 

NEOMAP, The Near-Earth Object Mission Advisory Panel  , Dr. A. W. Harris, German Aerospace Center (DLR) Institute of Planetary Research, Berlin, D (Chair) Dr. W. Benz, Physikaliches Institut, Universität Bern, CH Dr. A. Fitzsimmons, Astrophysics & Planetary Science Division,The Queen's University Belfast, UK  Dr. S. F. Green, Planetary and Space Sciences Research Institute,      The Open University, UK Dr. P. Michel, Observatoire de la Côte d’Azur/CNRS, F Dr. G. B. Valsecchi, INAF-IASF, Roma, I , July 2004, “Space Mission Priorities for Near-Earth Object Risk Assessment and Reduction”, www.esa.int/gsp/NEO/doc/NEOMAP_report_June23_wCover.pdf -, PDF
At present, the only country in the world with any significant national activity in the field of impact risk assessment is the USA: NASA currently spends some $4.0 million per year, mainly on NEO search programmes to fulfill the Spaceguard goal of cataloguing 90% of the NEOs with diameters of 1 km or more by 2008. The extension of dedicated NEO search programmes to cover objects as small as 200 m, as suggested at the NASA-supported 2002 Arlington Workshop on the Scientific Requirements for Mitigation of Hazardous Comets and Asteroids (Belton, 2004), would require a substantial increase in funding. Furthermore, the present funding provided by NASA does not address the physical characterisation of NEOs. While a number of groups in several countries are active in researching the physical properties of NEOs, the rate of discovery is far outstripping efforts to understand their physical 

nature, with the result that we are very ill equipped to begin considering feasible NEO mitigation techniques. In comparison with efforts underway in the USA, the current level of activity in Europe in the area of NEO impact-risk assessment and hazardous-object mitigation is very limited. This is still the case, despite the recommendations of the Council of Europe Resolution 1080 of 26 March 1996 on the detection of asteroids and comets potentially dangerous to humankind. Since this Resolution is aimed specifically at European countries and ESA, we reproduce the main body of it here: “…Although, statistically speaking, the risk of major impacts in the near future is low, the possible consequences are so vast that every reasonable effort should be encouraged in order to minimise them.  The Assembly therefore welcomes various initiatives - i.e. the Spaceguard Survey report published by NASA, the creation of the Working Group on Near-Earth Objects by the International Astronomical Union, and the recent decision of the NEO community to set up a Spaceguard Foundation to coordinate the efforts at an international level - as important steps paving the way towards the development of a world-wide surveillance programme aimed at discovering all potentially-hazardous NEOs and tracking their orbits forward by computer so that any impact could be foreseen some years in advance, allowing preventive actions to be taken as necessary.  The Assembly invites governments of member states and the European Space Agency (ESA) to urge the setting-up and development of the above-mentioned Spaceguard Foundation and to give the necessary support to an international programme which would:  

- establish an inventory of NEOs as complete as possible with an emphasis on objects larger than 0.5 

km in size; - further our understanding of the physical nature of NEOs, as well as the assessment of the 

phenomena associated with a possible impact, at various levels of impactor kinetic energy and 

composition;  - regularly monitor detected objects over a period of time long enough to enable a sufficiently- accurate computation of their orbits, so that any collision could be predicted well in advance;  

- assure the coordination of national initiatives, data collection and dissemination, and the equitable 

distribution of observatories between northern and southern hemispheres;  - participate in designing small, low-cost satellites for observing NEOs which cannot be detected from the ground, and for investigations which can most effectively be conducted from space;  - contribute to a long-term global strategy for remedies against possible impacts.”  Strasbourg, March 20, 1996 A number of other prominent international organisations and workshops have appealed for increased efforts in the study of the impact hazard and possible mitigation techniques: 
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