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Plan 1: 

The United States federal government should fully fund the James Webb Space Telescope.

Plan 2: 

The United States federal government should fund the James Webb Space Telescope as per the recommendations of the Casani report.
Plan 3: 

The United States federal government should appropriate $500 million to the James Webb Space Telescope for FY2011 and FY2012.
Plan 4:
The National Aeronautics and Space Administration should fully fund the James Webb Space Telescope.

***This plan links to politics less but cannot be read with the Trade off advantage – if a team reads this plan text read the trade off advantage as a DA.  The Trade off advantage can be made compatible with this plan text by only reading the space col scenario with the Harrold and Pachal evidence as internal link cards.  You could possibly be able to pull off solving dark matter but that would be a tenuous internal link which would be better as a 2ac add on.
Plan 5:
The National Aeronautics and Space Administration should fully fund and launch the James Webb Space Telescope.


***This plan would be more explicit about the mandate of the plan.  Susceptible to the PIC out of launching – but that probably doesn’t solve any of the advantages.  The only magnifier to the spending or politics DA is that this plan text mandates the launch costs.
1AC Space Leadership Advantage 
Contention __ is Science Leadership

The James Webb Space Telescope is on the chopping block in Congress – only reviving it can preserve US science leadership

Overbye, 7/6/11 – the Deputy Science Editor of The New York Times, and the author of Einstein in Love [July 6, 2011, Dennis Overbye, “Panel Proposes Killing Webb Space Telescope,” http://www.nytimes.com/2011/07/07/science/07webb.html?_r=1, SM]

The House Appropriations Committee proposed Wednesday to kill the James Webb Space Telescope, the crown jewel of NASA’s astronomy plans for the next two decades. The telescope, named after a former administrator of NASA, is the successor to the Hubble Space Telescope, and it was designed to study the first stars and galaxies that emerged in the first hundred million years or so after the Big Bang. It was supposed to be launched in 2014, but NASA said last year that the project would require at least an additional $1.6 billion and several more years to finish, because of mismanagement. The announcement of the telescope’s potential demise came as part of a draft budget for NASA and other agencies, including the Commerce and Justice Departments. In all, the committee proposed lopping $1.6 billion off NASA’s current budget, which is $18.4 billion for 2011. The Obama administration had originally requested $18.7 billion for NASA. Astronomers reacted with immediate dismay, fearing that the death of the Webb telescope could have the same dire impact on American astronomy that killing the Superconducting Supercollider, a giant particle accelerator in Texas, did in 1993 for American physics, sending leadership abroad. Canceling the Webb telescope would “have a profound impact on astrophysics far into the future, threatening U.S. leadership in space science,” said Matt Mountain, director of theSpace Telescope Science Institute in Baltimore, which would run the new telescope. “This is particularly disappointing at a time when the nation is struggling to inspire students to take up science and engineering,” he added. Tod R. Lauer, an astronomer at the National Optical Astronomy Observatory in Tucson, echoed his view. “This would be an unmitigated disaster for cosmology,” he said. “After two decades of pushing the Hubble to its limits, which has revolutionized astronomy, the next step would be to pack up and give up. The Hubble is just good enough to see what we’re missing at the start of time.” The Webb telescope, he said, “would bring it home in full living color.”

Abandoning the James Webb will crush U.S. science leadership – the plan is key to revive our international leadership

Illingworth, 11 – Ph.D., Australian National University, chairs a relatively new committee, the Astronomy and Astrophysics Advisory Committee, that offers advice to Congress and NSF, NASA and DOE on the implementation of the science program developed by the astronomy science community through studies carried out by the National Academy of Sciences [January 21, 2011, Garth Illingworth, letter to Dr. John P. Holdren, http://www.stsci.edu/jwst/community-advice/JSTAC_Holdren_JWST.pdf]
The James Webb Space Telescope is a project of astonishing scientific capability that is the natural successor to the iconic Hubble Space Telescope. With 100X the power of Hubble, yet a comparable cost to launch, it reflects the huge technological steps that the US, and our international partners (Europe and Canada), have made in the last twothree decades since Hubble was designed and built. JWST will maintain US leadership in space science and technology. The partnership for JWST with the European Space Agency (ESA), its member states and the Canadian Space Agency (CSA) reflects the success of such past partnerships (e.g., Hubble) between NASA and these international agencies. JWST was the topranked project of all projects, ground and space, in the 2000 US Decadal Survey, and is extensively acknowledged as a cornerstone of the next decade’s astronomical research in the 2010 US Decadal Survey (where it was understood for the report that JWST would become operational this decade). Furthermore, JWST is now the single largest investment by Canada in astronomy and a major investment by Europe, consistent with its very high scientific importance to each of their scientific and political communities. It is crucial for our international partners that JWST progresses expeditiously. Hubble, and the other ongoing Great Observatories (Chandra and Spitzer) have demonstrated the value and cost-effectiveness of broadly-capable space observatories through their wide-ranging and continuing scientific discoveries. Such Great Observatories have been shown to return discoveries very cost-effectively. The Great Observatories have also made a disproportionately large contribution to advancing public science interest and literacy (Hubble again is the pre-eminent example). Furthermore, the breadth of the science programs that such flagship missions can undertake, along with their ability to respond quickly to discoveries from other missions and observatories, makes them a truly unique scientific resource that benefits large numbers of scientists, their students and their postdoctoral researchers. Hubble’s role in the discovery of planets beyond our solar system, of dark energy, and of young galaxies looking back through 96% of time to just 500 Myr after the Big Bang are some of the many examples of forefront science areas that have touched the popular imagination. 2 JWST will play a similar role to Hubble, except that its dramatically higher performance will lead to an even broader range of studies and discoveries even closer to the cuttingedge of astrophysical frontiers. The James Webb Space Telescope Advisory Committee (JSTAC) is an international committee of senior members of the scientific community who are experienced with large space projects and their optimal operation. Given the importance and cost of JWST, the Space Telescope Science Institute (STScI) Director set up JSTAC with the support and concurrence of NASA, ESA and CSA. The core focus of the JSTAC is to offer advice on maximizing the scientific return from JWST within its 5-year required life (10-yr goal). The JSTAC’s recommendations to the STScI Director are made available to the space agencies and are also made public to the science community (and all interested parties) through the STScI website. The space agencies are also cognizant of the JSTAC’s deliberations and recommendations through their ex-officio agency members. The JSTAC fully endorses the completion of the construction and the launch of JWST not only because it will dramatically increase humanity’s understanding of the cosmos, but also because it will continue Hubble's legacy of inspiring the next generation of scientists. JWST will also demonstrate technologies crucial for future NASA science missions of all sizes. The JSTAC is very concerned that recent funding and management issues during the development process for JWST may place the future of the mission at risk. The JWST Independent Comprehensive Review Panel (ICRP) report provided a critical assessment of the recent management problems and budget issues in response to a letter from Senator Mikulski to the NASA Administrator. As the ICRP report noted, technical progress on the mission had been excellent but a number of issues have arisen that require additional funding to resolve. The JSTAC recognizes the fiscal challenges facing the US as well as the international partners, but asks for your support and that of OSTP to work with OMB and NASA, and ultimately Congress, to find a costeffective approach to bring this remarkable mission to fruition. The impact of not moving forward expeditiously towards launching JWST as soon as practical would reverberate far beyond the astronomical science community. The cancellation of the Superconducting Super Collider (SSC) had ramifications for US leadership in the physical sciences that is still being felt. The center of gravity of highenergy physics moved to Europe. As a project of comparable scale and scientific importance, JWST is crucial to US scientific leadership both in science and through the visibility of its space program. US leadership in space has arisen through NASA’s human spaceflight program and through its stunningly successful and popular science missions. To abandon JWST at this time would not only have a dramatic impact on NASA’s science programs, but would also have a dramatic impact on US leadership in space. JWST, like Hubble, is a flagship program that has public visibility and scientific capabilities far beyond smaller missions. The cost and the risks of flagships are more than compensated for by the scientific and public interest returns. Our international partners are making very substantial investments in JWST, and are key partners for the US effort. The contributions of the European Space Agency (ESA), its member states and the Canadian Space Agency (CSA) are central to the success of 3 the project. Europe is providing two scientific instruments, the launch vehicle and operations staff for the project at the STScI. In value, this contribution is equivalent to the total cost of a medium-sized space mission within ESA. The Canadian contribution of the critical fine guidance sensor and a further science instrument is the largest space science project supported to date by the Canadian Space Agency. The CSA also provides operations staff at the STScI. The international contributions have been essential for the development and implementation of the project and their contributions represent a major commitment of their resources towards a project that will do much to raise the visibility of the US and its technological capabilities. JWST is challenging but doable. No other nation could currently undertake a mission of the scale of JWST. JWST distinguishes the US technologically and scientifically, and is a striking example of US leadership in the field of space science. The JSTAC asks for your support in moving JWST forward expeditiously to launch. I would be happy to provide further information or a briefing on the importance of the JWST science mission from the perspective of the JSTAC.

And science leadership is key to hegemony and soft power
Coletta, 09 – Duke University , Ph.D. in Political Science, December 1999 Harvard University , Master in Public Policy, 1993 Stanford University , Master in Electrical Engineering, 1989 Stanford University , B.S.E.E., 1988 [September 2009, Damon Coletta, “Science, Technology, and the Quest for International Influence,” http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA536133&Location=U2&doc=GetTRDoc.pdf]

To discover sustainable hegemony in an increasingly multipolar world, American policy makers will need more than the Kaysen list of advantages from basic science. Dr. Carl Kaysen served President John Kennedy as deputy national security adviser and over his long career held distinguished professorships in Political Economy at Harvard and MIT. During the 1960s, Kaysen laid out a framework with four important reasons why a great power, the United States in particular, should take a strategic interest in the basic sciences. 1. Scientific discoveries provided the input for applied research, which in turn produced technologies crucial for wielding economic and military power. 2. Scientific activity educated a cadre of operators for leadership in industries relevant to government such as health care and defense. 3. Science proficiency generated the raw elements for mounting focused, applied efforts such as the Manhattan Project during World War II to build the first atomic bomb. 4. Scientific progress built a basic research reserve that when necessary could move quickly to shore up national needs.1 These arguments underscored science‘s contribution to new products and services that provided market or military advantages. The pursuit of physics, chemistry, and biology at the frontiers of knowledge could have direct effects on national excellence. The following sections of this article extend Kaysen‘s list for the present multi-polar world. The United States’ largest military and economic shares in such a world do not guarantee empire. Soft power from scientific achievement, however, may make up part of the deficit, enough to augment America‘s reputation and American leadership in the international order. The U.S. science establishment is then described and evaluated for its capacity to integrate and leverage the complete list of science benefits: Kaysen‘s nation-based items plus the civilization-based advantages exposited here. Case studies of the Office of Naval Research and U.S. scientific outreach to Brazil illustrate underlying strengths and weaknesses of the U.S. system for maintaining the lead in basic science. Among the weaknesses, democratic regimes tend to suffocate professions, particularly in the sciences, due to natural hostility between democracy and technocracy. The United States might yet find the right balance by inculcating a politically sophisticated professionalism. In other areas of heavy government responsibility—finance, health care, foreign intelligence, and defense—officials and the public have over time placed considerable trust in expert agents. With greater scientific literacy at the mass level and greater political literacy at the scientific level, America‘s state and society may forge a somewhat freer, healthier relationship with American science, accruing benefits for U.S. material power in the long run and, in the short run, for persuasive influence in the international system. Science and International Leadership In their book on Leading Sectors and World Powers (1996), George Modelski and William Thompson extended their analysis of innovation back, beyond the birth of industrial capitalism, to the Sung Dynasty in China at the turn of the First Millennium. 2 Modelski and Thompson mentioned inventions like the compass that helped leaders extract wealth from maritime East-West trade routes, but they also noted the Sung rulers’ cultivation of knowledge and the influence of Chinese intellectuals on administrative reform. A scientific society has the opportunity to apply methods and models toward political and economic questions. Just before the November 2008 elections, the New York Times’ David Ignatius sat down with two former national security advisers, Zbigniew Brzezinski and Brent Scowcroft, for a series of interviews on foreign policy. 3 In their discussion of complementary strengths that could lay the groundwork for greater transatlantic cooperation, the advisers noted how impressive it was that the European Union could knit together so many independent states with sophisticated, comprehensive rules and regulations without inadvertently strangling economic growth. It seems improbable that Europe could build the administrative structures for a successful common currency or a single labor market without an ethos that came from scientific competence. Progress in the physical sciences can spill over in a way that supports modern institutions and efficient public policy. Spillover to social sciences reinforces the notion that scientific progress and scientific literacy are civilizing influences. As such they can fortify what Joseph Nye termed a country‘s soft power, its capacity to establish appealing precedents for the rest of the world. 4 Science shares properties with Olympic sport in that it can open avenues for non-coercive cultural hegemony. Foreign emulation in science, though, counts for more than soccer or gymnastics. The demonstration effect in physics may initially appear as man-overcoming-Nature rather than man-versus man, but great scientific advance is more cumulative than victory in the Games. Anyone seeking to take the next step must accommodate the vernacular of the pioneer and accept his tutelage in the universal logic governing scientific concepts. Moreover, the ingenuity and skills on display as a citizen in a specific nation-state, albeit working at university, unlocks another secret of nature register around the world as excellence that could someday be harnessed by government and adapted to the state-versus-state context. That fungibility garners international respect and piques interest in greater collaboration. In his study of American science overtures to Europe during the first decades of the Cold War, John Krige related how overlapping interests and in some instances the overlapping community of scientists and government officials infused pure science aid with foreign policy purpose. The construction of CERN (Conseil Européen pour la Recherche Nucléaire) for all-European particle research in Geneva. European conferences of the well-connected Ford Foundation and the development of the NATO Science Committee did not simply advance basic knowledge; they also nurtured a special dialogue, unencumbered by normal diplomatic preoccupations. This privileged communication nevertheless facilitated American hegemony and buttressed Western solidarity against intimidation, or alternate offers, from the Soviet Union. In material balance of power terms, the larger economy and more capable nuclear forces of the United States were seen as less threatening to Western Europe than the Red Army, deployed just over the makeshift border with East Germany. 5 Cultural appeal, including scientific prowess as well as liberal democratic ideals, afforded the United States extra diplomatic margin as it simultaneously expanded its own arsenal and its alliances against a technically inferior opponent. Finally, during the late-Cold War, after 1970, the economic rise of Germany and Japan, the larger diplomatic role of China, and the greater international participation from post-colonial governments in the developing world reshaped the global agenda. Problems traditionally managed by the great powers— arms control, arms proliferation, international development, environmental consequences of industrialization and urbanization—were picked up by non-governmental entities who sought to influence state behavior. Given their small budgets and their status as outside observers rather than diplomats or official negotiators, specialized knowledge was their instrument of choice. As transportation and communication technologies improved through the 1980s and 1990s, issue-based groups and public policy institutes proliferated, combining with academic researchers to build epistemic communities.

Soft power solves extinction

Nye, 08 – created the theory of “soft power,” distinguished service professor and former dean of Harvard’s Kennedy School of Government, PhD in Political Science from Harvard [March 7, 2008, Joseph S. Nye Jr., “Security and Smart Power,” http://abs.sagepub.com/cgi/content/abstract/51/9/1351]
Etzioni is correct that a successful policy of security first will require the combi- nation of hard and soft power. Combining the two instruments so that they reinforce rather than undercut each other is crucial to success. Power is the ability to get the outcomes one wants. In the past,it was assumed that military power dominated most issues, but in today’s world, the contexts of power differ greatly on military, economic, and transnational issues. These latter problems, including everything from climate change to pandemics to transnational terrorism, pose some of the greatest challenges we face today, and yet few are susceptible to purely military solutions. The only way to grapple with these problems is through cooperation with others, and that requires smart power—a strategy that combines the soft power of attraction with the hard power of coercion. For example ,American and British intelligence agen- cies report that our use of hard power in Iraq without sufficient attention to soft power has increased rather than reduced the number of Islamist terrorists throughout the past 5 years. The soft power of attraction will not win over the hard core terrorists but it is essential in winning the hearts and minds of mainstream Muslims,without whose sup- port success will be impossible in the long term. Yet all the polling evidence suggests that American soft power has declined dramatically in the Muslim world. There is no simple military solution that will produce the outcomes we want. Etzioni is clear on this and highly critical of the failure to develop a smart power strategy in Iraq. One wishes, however, that he had spent a few more pages developing one for Iran.

U.S. hegemony solves every impact
Thayer, 06 – Professor Defense & Strategic Studies, Missouri State University, [2006, Bradley A. Thayer, The National Interest, November/December, Lexis]
 
THROUGHOUT HISTORY, peace and stability have been great benefits of an era where there was a dominant power--Rome, Britain or the United States today. Scholars and statesmen have long recognized the irenic effect of power on the anarchic world of international politics.     Everything we think of when we consider the current international order--free trade, a robust monetary regime, increasing respect for human rights, growing democratization--is directly linked to U.S. power. Retrenchment proponents seem to think that the current system can be maintained without the current amount of U.S. power behind it. In that they are dead wrong and need to be reminded of one of history's most significant lessons: Appalling things happen when international orders collapse. The Dark Ages followed Rome's collapse. Hitler succeeded the order established at Versailles. Without U.S. power, the liberal order created by the United States will end just as assuredly. As country and western great Ral Donner sang: "You don't know what you've got (until you lose it)."    Consequently, it is important to note what those good things are. In addition to ensuring the security of the United States and its allies, American primacy within the international system causes many positive outcomes for Washington and the world. The first has been a more peaceful world. During the Cold War, U.S. leadership reduced friction among many states that were historical antagonists, most notably France and West Germany. Today, American primacy helps keep a number of complicated relationships aligned--between Greece and Turkey, Israel and Egypt, South Korea and Japan, India and Pakistan, Indonesia and Australia. This is not to say it fulfills Woodrow Wilson's vision of ending all war. Wars still occur where Washington's interests are not seriously threatened, such as in Darfur, but a Pax Americana does reduce war's likelihood, particularly war's worst form: great power wars.    Second, American power gives the United States the ability to spread democracy and other elements of its ideology of liberalism. Doing so is a source of much good for the countries concerned as well as the United States because, as John Owen noted on these pages in the Spring 2006 issue, liberal democracies are more likely to align with the United States and be sympathetic to the American worldview.3 So, spreading democracy helps maintain U.S. primacy. In addition, once states are governed democratically, the likelihood of any type of conflict is significantly reduced. This is not because democracies do not have clashing interests. Indeed they do. Rather, it is because they are more open, more transparent and more likely to want to resolve things amicably in concurrence with U.S. leadership. And so, in general, democratic states are good for their citizens as well as for advancing the interests of the United States CONTINUES Third, along with the growth in the number of democratic states around the world has been the growth of the global economy. With its allies, the United States has labored to create an economically liberal worldwide network characterized by free trade and commerce, respect for international property rights, and mobility of capital and labor markets. The economic stability and prosperity that stems from this economic order is a global public good from which all states benefit, particularly the poorest states in the Third World. The United States created this network not out of altruism but for the benefit and the economic well-being of America. This economic order forces American industries to be competitive, maximizes efficiencies and growth, and benefits defense as well because the size of the economy makes the defense burden manageable. Economic spin-offs foster the development of military technology, helping to ensure military prowess.    Perhaps the greatest testament to the benefits of the economic network comes from Deepak Lal, a former Indian foreign service diplomat and researcher at the World Bank, who started his career confident in the socialist ideology of post-independence India. Abandoning the positions of his youth, Lal now recognizes that the only way to bring relief to desperately poor countries of the Third World is through the adoption of free market economic policies and globalization, which are facilitated through American primacy.4 As a witness to the failed alternative economic systems, Lal is one of the strongest academic proponents of American primacy due to the economic prosperity it provides.  Fourth and finally, the United States, in seeking primacy,has been willing to use its power not only to advance its interests but to promote the welfare of people all over the globe. The United States is the earth's leading source of positive externalities for the world.The U.S. military has participated in over fifty operations since the end of the Cold War--and most of those missions have been humanitarian in nature. Indeed, the U.S. military is the earth's "911 force"--it serves, de facto, as the world's police, the global paramedic and the planet's fire department. Whenever there is a natural disaster, earthquake, flood, drought, volcanic eruption, typhoon or tsunami, the United States assists the countries in need. 
1AC NASA Tradeoff Advantage

Contention __ is the NASA Tradeoff Advantage:

First – JWST is stuck in logjam – funding is key
Svitak, 11 – staff writer for Space News [Feb 18, 2011, Amy Svitak, Space News, “Budget Request Offers No Immediate Relief for JWST,” http://www.spacenews.com/civil/budget-request-jwst.html]
WASHINGTON — NASA’s James Webb Space Telescope (JWST) would not launch before 2016 at the earliest if funding for the flagship-class astronomy mission remains flat at the $375 million level President Barack Obama requested for 2012, according to agency officials. Funding for the infrared observatory, which is over budget and well behind schedule, will remain at $375 million through 2016 under the administration’s budget plan, delivered to U.S. lawmakers Feb. 14. In November, an independent review concluded NASA would need an additional $500 million beyond what was projected for JWST over the next two years just to keep a June 2014 target launch date from slipping more than 15 months, to September 2015. NASA had budgeted $444.8 million and $379.2 million for JWST in 2011 and 2012, respectively, in the 2011 spending plan submitted to Congress last February. NASA recently restructured JWST’s management team and is revising cost and schedule estimates for the program. But with Congress yet to approve last year’s funding request, spending on NASA programs is constrained to 2010 ceilings this year, leaving JWST well short of the funding the review panel said was needed to preserve a late 2015 launch date. Moreover, NASA could be in store for a reduction from 2010 spending levels this year if a bill introduced in February by House Republicans gets adopted in its current form.

And cost overruns for the James Webb decks NASA’s budget
Klamper, 10 – staff writer for Space News [November 12, 2010, Amy Klamper, “JWST's Latest $1.5B Cost Overrun Imperils Other High-priority Projects,” http://www.spacenews.com/civil/101112-jwst-cost-imperils-priority-projects.html
WASHINGTON — Massive cost growth on NASA’s James Webb Space Telescope (JWST) will imperil funding for the agency’s on-orbit astronomy missions while potentially wiping out big-ticket space observatories and a host of less-expensive development projects deemed high priorities by the science community, according to experts. During a Nov. 10 news conference, NASA released the findings of an independent review that found the JWST will cost some $1.5 billion more than its current $5 billion life-cycle cost estimate, and that the observatory’s launch, previously slated for June 2014, will not occur before September 2015. Led by John Casani of NASA’s Jet Propulsion Laboratory in Pasadena, Calif., the Independent Comprehensive Review Panel attributed JWST cost growth to poor management and inadequate funding reserves needed to develop, launch and operate the next-generation flagship astronomy mission. Alan Stern, a former associate administrator for NASA’s Science Mission Directorate, said the cost growth could ravage the agency’s $1.1 billion annual astrophysics budget, 40 percent of which is already consumed by JWST development. “Are we going to turn off all the many existing astrophysics satellites and kill the support to analyze the data from them and stop building anything else, just so JWST can continue to overrun?” Stern said. “That’s the question that the astrophysics community has to ask of itself, and that NASA should be asking.” According to the independent review panel, Congress will need to add about $250 million to NASA’s $444 million request for the JWST in 2011 alone just to maintain the newly projected 2015 launch date. Another $250 million will be needed in 2012, in addition to the agency’s current projection of $380 million for the program in that year. “Even at the best case, the $1.5 billion upper will virtually wipe out the inspirations of the newly released decadal survey in astrophysics for 2010-2020,” said Stern, who currently is associate vice president of the Southwest Research Institute’s Space Science and Engineering Division in Boulder, Colo. Stern was referring to the National Research Council report, released Aug. 13, that laid out the science community’s top priorities in astrophysics research for the next decade. Formally titled “New Worlds, New Horizons in Astronomy and Astrophysics,” the survey designated the $1.6 billion Wide-Field Infrared Survey Telescope as the top priority for large missions and also recommended that NASA continue to spend about $100 million per year on more modestly priced missions.
Specifically it’s blocking WFIRST
Smith, 10 – President of the Space and Technology Policy Group, LLC, which specializes in news, information and analysis of civil, military and commercial space programs and other technology areas [Sept 16, 2010, Marcia Smith, “Dark Energy Top Priority, But Astronomers Ask if Both US and European Space Missions Are Needed,” http://spacepolicyonline.com/pages/index.php?option=com_content&view=article&id=1109:dark-energy-top-priority-but-astronomers-ask-if-both-us-and-european-space-missions-are-needed-&catid=67:news&Itemid=27]

Discovering the nature of dark energy is the top scientific priority for astronomy and astrophysics as indicated in the National Research Council's Astro2010 Decadal Survey released last month. It set both a space mission, the Wide Field InfraRed Survey Telescope (WFIRST), and a ground-based telescope, Large Synoptic Survey Telescope (LSST), as the top priorities for space- and ground-based astronomy respectively. Both would search for answers about dark energy, a mysterious force that is causing the universe to expand at an accelerated rate. At the same time, the European Space Agency (ESA) is set to decide next summer on whether its dark energy probe, Euclid, will get the nod for one of its upcoming space missions. Today, members of the NASA Advisory Council's Astrophysics Subcommittee heard from Astro2010 chairman Roger Blandford, as well as from NASA Astrophysics Division Director Jon Morse and Jet Propulsion Laboratory's Jason Rhodes about the space-based dark energy missions and raised questions about potential overlap between them. The Astrophysics Subcommittee reports to NAC's Science Committee, which in turn makes recommendations to NAC and the NASA Administrator. Subcommittee members asked penetrating questions about why WFIRST and Euclid could not be combined, with 50-50 participation by each side. Dr. Morse told the subcommittee that current ESA-NASA discussions envision NASA as a one-third contributor to the Euclid mission if ESA proceeds with it. However, he stressed that while top level descriptions of WFIRST and Euclid indicate the two have similar goals in dark energy studies, a more detailed understanding of the instruments might show significant differences in the approaches being taken. Dr. Blandford also emphasized that dark energy is only one of three scientific objectives for WFIRST. The other two are looking for Earth-like planets (exoplanets) and an infrared sky survey, neither of which would be addressed by Euclid. In a cost constrained environment made all that more difficult due to cost overruns on the James Webb Space Telescope (JWST), subcommittee members clearly were looking for ways to address the highest priority scientific questions in the most cost-effective manner. JWST and WFIRST are both "flagship" missions within the purview of the NASA Astrophysics Division. Dr. Morse emphasized repeatedly that flagship missions must wait their turn and WFIRST cannot proceed until JWST is launched. The current launch date for JWST is 2014, but Dr. Eric Smith of NASA's Astrophysics Division briefed the subcommittee on JWST and intimated that the date is likely to slip. The program is currently scheduled to go before an agency Program Management Council (PMC) at the end of November where a decision on its schedule is expected. Repeated cost overruns and schedule slips have led to a number of JWST program reviews, including one demanded by Senator Barbara Mikulski (D-MD), who chairs the Senate appropriations subcommittee that funds NASA.
2 Impacts – first is Dark Energy:
WFIRST would massively contribute to our understanding of dark energy

Blandford, et. al, 10 – a Pehong and Adele Chen Professor of Physics and director of the Kavli Institute for Astrophysics and Cosmology at Stanford University [Roger D. Blandford, Chair, Committee for a Decadal Survey of Astronomy and Astrophysics National Research Council, New Worlds, New Horizons in Astronomy and Astrophysics, 2010, ISBN: 9780309158008, pg. 195-7]

Astronomy has made many contributions to our understanding of basic physics and chemistry, ranging from Newton’s laws of gravitation to the discovery of ­helium, from providing much of the impetus for understanding nuclear physics to discovering new types of molecules unique to interstellar environments. Perhaps the best-developed recent example has come from high-precision tests of the theory of gravity encompassed by Einstein’s theory of general relativity. However, these tests have been restricted to the situations where gravity is weak, and the strong field expression of the theory still remains to be tested. The discovery of dark ­energy and dark matter and the amassed evidence that is at least consistent with the predictions of the theory of inflation present two more examples where carefully controlled astronomical measurements contribute to current understanding of fundamental physics. Here the committee highlights these three topics, mindful of a range of other such opportunities, mentioned below. The standard model of cosmology developed in the 1980s and 1990s has been amply confirmed over the past decade by observations of the cosmic microwave background (CMB) using ultrasensitive radio telescopes on the ground, balloons, and spacecraft. With a combination of these and other observations, astrophysicists have shown that the geometry of space is approximately flat, that the age of the universe is 13.7 billion years, and that there is nearly five times as much matter in a dark, invisible form as in normal matter that can turn into visible stars. The past decade also saw strong affirmation of the remarkable discovery that the expansion of the universe is accelerating. We can now say that there is a ubiquitous and ethereal substance called dark energy that is expanding the fabric of space between the galaxies at ever faster speeds and that accounts for 75 percent of the mass-energy of the universe today. The effects are so tiny on the scale of an experiment on Earth that the only way forward is to use the universe at large as a giant laboratory. Two complementary approaches to understanding dark energy have been considered by this survey: one on the ground and the other in space. On the ground, the proposed LSST would provide optical imaging of brighter galaxies over half the sky every few days. It would build up measurements of galaxy images that are distorted by (weak) gravitational lensing and detect many relatively nearby supernovae. From space, the proposed WFIRST would produce near-infrared images of fainter galaxies over smaller areas and observe distant supernovae. It would also provide near-infrared spectroscopy for sensitive baryon acoustic oscillation measurements. What has become clear over the past few years is that instead of just considering dark energy in different regimes, LSST and WFIRST will actually be quite synergistic, and observations from one are essential to interpreting the results of the other. In particular, by working together, they would provide the powerful color information needed for redshift 11 estimation. The properties of dark energy would be inferred from the measurement of both its effects on the expansion rate and its effects on the growth of structure (the pattern of galaxies and galaxy clusters in the universe). In doing so it should be possible to measure deviations from a cosmological constant 12 larger than about a percent. Massively multiplexed spectrographs in intermediate-class and large-aperture ground-based telescopes would also play an important role. 

Dark energy research key to depleted Argon neutrino detectors – solves port security and non-proliferation efforts.

Acosta-Kane et. al. 07 – Department of Physics, Princeton University [12/3/07, D., “Discovery of underground argon with low level of radioactive 39Ar and possible applications to WIMP dark matter detectors,” http://arxiv.org/PS_cache/arxiv/pdf/0712/0712.0381v1.pdf DH]
The existence of dark matter is well established, but its nature is unknown. One possible candidate is a gas of Weakly Interacting Massive Particles (WIMPs) formed in the early history of the Universe. The WIMP particle is also motivated theoretically in extensions of the standard model based on supersymmetry and will be the subject of searches in upcoming experiments at the LHC at CERN. WIMP dark matter particles, if they exist, could be detected by observing their collisions with ordinary nuclei as the earth moves through the gas. Because of the low relative velocity between the target and the WIMPs, the nuclear recoils will have a small energy. For WIMPs with a mass of 
100 GeV and medium mass target nuclei, the recoil spectrum is continuous with a maximum kinetic energy of 
100 keV. The WIMP-nuclear cross section is expected to be at the weak interaction scale, and thus expected rates are small, possibly as low as a few events per ton of target per year. Detecting WIMP dark matter could require a large detector with low background and a low threshold [1]. The noble elements|neon, argon, and xrecenon|are ideal targets for WIMPs searches as they allow detection of rare WIMP-induced nuclear recoils down to a few keV by scintillation and/or ionization. Liquid argon, in particular, is an excellent material for use as a detector of ionizing particles. It produces copious scintillation light, allows the drift of the ionization charge over long distances, and it has been used for large detectors [2]. Moreover, the di erence in the stopping power between nuclear recoils and = events leads to a signi cant di erence in the ratio of ionization charge to scintillation light detected and produces signi cant di erences in scintillator pulse shapes, providing powerful tools to separate WIMP-induced events from natural radioactivity [3,4]. Studies of the beta/recoil discrimination with the WARP 3.2-kg liquid argon detector demonstrate that the discrimination by pulse shape alone permits a separation of 1 recoil in 108 betas, and the beta/recoil separation by the ratio of scintillation to ionization is 1 in 102 [3]. For a liquid argon detector, the separation of recoil events from events is particularly important because of the intrinsic background from decays of 39Ar , present in atmospheric argon. The speci c activity of 39Ar (Q = 565 keV, t1=2 = 269 y) is 
1 Bq/kg of atmospheric argon [5,6]. 39Ar is produced by cosmic ray interactions in the atmosphere, principally via the 40Ar(n, 2n)39Ar reaction [7,8]. The WARP 3.2-kg detector [3] published results from a first search for WIMPs obtaining a sensitivity comparable to the best current limits [9]. The high selectivity for argon recoils should permit a sensitive WIMP search with a 140 kg liquid argon detector employing atmospheric argon, currently under construction at Laboratori Nazionali del Gran Sasso [10]. However, in spite of its favorable /recoil discriminating power, it is highly desirable to use argon with a much lower 39Ar contamination for future, larger detectors. Based on the proven /recoil discrimination, a 10-fold or more reduction of 39Ar with respect to the atmospheric level would enhance the prospects of future multiton argon WIMP detectors. The availability of large quantities of argon depleted in 39Ar may also enable proposed experiments to study neutrinos from reactors and from high-intensity stopped-pion neutrino sources through neutrino-nucleus elastic scattering [11,12], with the potential of constraining parameters for non-standard interaction between neutrinos and matter, and of realizing precision measurements of the weak mixing angle and of the neutrino magnetic moment [12]. Thanks to the excellent properties of identi cation of nuclear recoils from = events, depleted argon could be used for the development of small portable neutrino detectors to monitor reactor sites for non-proliferation efforts [11]. Depleted argon could also be used to develop neutron detectors for port security. 

And neutrino detectors solves the political causes of rogue proliferation, enables enforcement of the NPT and prevents nuclear war

Guillain, 06 – PhD, Department of Physics, University of Hawaii, [9/27/06, Eugene, “Far Field Monitoring of Rogue Nuclear Activity with an Array of Large anti-neutrino Detectors,” http://arxiv.org/PS_cache/hep-ph/pdf/0607/0607095v2.pdf DH] ***note: neutrino detectors monitor anti-neutrinos

The human race ﬁrst tapped into nuclear energy with the success of the Manhattan project. Ever since, the practical know-how regarding the use of this source of energy has expanded and spread, and, so far as civilization as we know it continues to exist, this, no doubt, will continue to be the case. The spread of practical knowhow in this area, however, presents a threat to peace, since there will always be desperate characters among the world’s political leaders, and it is a matter of time before one such leader gets access to this know-how and decides to use it indiscriminately against his enemies. Monitoring regimes exist to guard against the uncontrolled spread of nuclear technology and the detonation of nuclear bombs. The International Atomic Energy Agency (IAEA) works under the auspices of the United Nations to make sure that nations that use nuclear energy do so only for peaceful purposes [1]. Another monitoring regime is the Comprehensive Test Ban Treaty (CTBT), which is an agreement among nations to ban all nuclear explosions [2]. As recent world events (the detonation of a ﬁssion bomb by Pakistan in 1998, and the current political crisis involving nuclear activities in North Korea and Iran) have shown, however, neither regime has proved suﬃcient to curb the spread of nuclear technology nor the detonation of bombs. Clearly, the ﬂaws in the regimes are mostly political. For instance, the detonation of nuclear bombs by Pakistan in 1998 was not against the CTBT because Pakistan is not a signatory. Also, the recent events in North Korea and Iran have little to do with monitoring techniques, but, rather, with ﬂaws in the political process that allows headstrong political leaders to use nuclear threats as political bargaining chips. Although much of the problems with today’s monitoring regime is political, some of the political problems are abetted by insuﬃciencies in the monitoring techniques. For instance, in 2002, after mounting tensions with the United States and her allies, North Korea expelled United Nations inspectors and threatened to restart its nuclear facilities in Yongbyon [3]. Once the inspectors were ousted, it was impossible to tell whether or not the North Koreans had actually carried through with their threat to reprocess nuclear fuel. This scenario is made possible by the fact that the IAEA monitoring technique requires the cooperation of participants. Clearly, a more robust monitoring regime requires farﬁeld monitoring techniques that do not depend on participant cooperation. Such techniques are already in use to monitor nuclear explosions by the CTBT (seismology, hydroacoustics, infrasound, and radionuclide monitoring) [2], but they are useless for detecting nuclear reactor operation because a reactor burns nuclear fuel at a steady rate, and it does not release redionuclides into the environment. Far-ﬁeld monitoring, however, is possible in principle using antineutrinos produced in nuclear ﬁssion. Indeed, the KamLAND experiment [4] detects anti-neutrinos from nuclear reactors at an average distance of about 180 km. antineutrinos are electrically neutral particles produced in nuclear ﬁssion; they interact with matter only via the weak nuclear force. Because of this, anti-neutrinos can easily travel through hundreds of kilometer of matter with almost no probability of interaction with the intervening material. This feature of the anti-neutrino makes its detection very diﬃcult; however, given a big enough target, a suﬃciently long exposure time, and a suﬃciently low background level, they can be reliably detected
The impact is nuclear war
Utgoff, 02 – Deputy Director of Strategy, Forces, and Resources at the Institute for Defense Analyses [summer 2002, Victor, Survival, “Proliferation, Missile Defense and American Ambitions”, 44:2, p. 87-90]
Many readers are probably willing to accept that nuclear proliferation is such a grave threat to world peace that every effort should be made to avoid it. However, every effort has not been made in the past, and we are talking about much more substantial efforts now. For new and substantially more burdensome efforts to be made to slow or stop nuclear proliferation, it needs to be established that the highly proliferated nuclear world that would sooner or later evolve without such efforts is not going to be acceptable. And, for many reasons, it is not. First, the dynamics of getting to a highly proliferated world could be very dangerous. Proliferating states will feel great pressures to obtain nuclear weapons and delivery systems before any potential opponent does. Those who succeed in outracing an opponent may consider preemptive nuclear war before the opponent becomes capable of nuclear retaliation. Those who lag behind might try to preempt their opponent’s nuclear programme or defeat the opponent using conventional forces. And those who feel threatened but are incapable of building nuclear weapons may still be able to join in this arms race by building other types of weapons of mass destruction, such as biological weapons. Second, as the world approaches complete proliferation, the hazards posed by nuclear weapons today will be magnified many times over. Fifty or more nations capable of launching nuclear weapons means that the risk of nuclear accidents that could cause serious damage not only to their own populations and environments, but those of others, is hugely increased. The chances of such weapons falling into the hands of renegade military units or terrorists is far greater, as is the number of nations carrying out hazardous manufacturing and storage activities. Increased prospects for the occasional nuclear shootout Worse still, in a highly proliferated world there would be more frequent opportunities for the use of nuclear weapons. And more frequent opportunities means shorter expected times between conflicts in which nuclear weapons get used, unless the probability of use at any opportunity is actually zero. To be sure, some theorists on nuclear deterrence appear to think that in any confrontation between two states known to have reliable nuclear capabilities, the probability of nuclear weapons being used is zero.3 These theorists think that such states will be so fearful of escalation to nuclear war that they would always avoid or terminate confrontations between them, short of even conventional war. They believe this to be true even if the two states have different cultures or leaders with very eccentric personalities. History and human nature, however, suggest that they are almost surely wrong. History includes instances in which states known to possess nuclear weapons did engage in direct conventional conflict. China and Russia fought battles along their common border even after both had nuclear weapons. Moreover, logic suggests that if states with nuclear weapons always avoided conflict with one another, surely states without nuclear weapons would avoid conflict with states that had them. Again, history provides counter-examples. Egypt attacked Israel in 1973 even though it saw Israel as a nuclear power at the time. Argentina invaded the Falkland Islands and fought Britain’s efforts to take them back, even though Britain had nuclear weapons. Those who claim that two states with reliable nuclear capabilities to devastate each other will not engage in conventional conflict risking nuclear war also assume that any leader from any culture would not choose suicide for his nation. But history provides unhappy examples of states whose leaders were ready to choose suicide for themselves and their fellow citizens. Hitler tried to impose a ‘victory or destruction’ policy on his people as Nazi Germany was going down to defeat.4 And Japan’s war minister, during debates on how to respond to the American atomic bombing, suggested ‘Would it not be wondrous for the whole nation to be destroyed like a beautiful flower?’5 If leaders are willing to engage in conflict with nuclear-armed nations, use of nuclear weapons in any particular instance may not be likely, but its probability would still be dangerously significant. In particular, human nature suggests that the threat of retaliation with nuclear weapons is not a reliable guarantee against a disastrous first use of these weapons. While national leaders and their advisors everywhere are usually talented and experienced people, even their most important decisions cannot be counted on to be the product of well-informed and thorough assessments of all options from all relevant points of view. This is especially so when the stakes are so large as to defy assessment and there are substantial pressures to act quickly, as could be expected in intense and fast-moving crises between nuclear-armed states.6 Instead, like other human beings, national leaders can be seduced by wishful thinking. They can misinterpret the words or actions of opposing leaders. Their advisors may produce answers that they think the leader wants to hear, or coalesce around what they know is an inferior decision because the group urgently needs the confidence or the sharing of responsibility that results from settling on something. Moreover, leaders may not recognise clearly where their personal or party interests diverge from those of their citizens. Under great stress, human beings can lose their ability to think carefully. They can refuse to believe that the worst could really happen, oversimplify the problem at hand, think in terms of simplistic analogies and play hunches. The intuitive rules for how individuals should respond to insults or signs of weakness in an opponent may too readily suggest a rash course of action. Anger, fear, greed, ambition and pride can all lead to bad decisions. The desire for a decisive solution to the problem at hand may lead to an unnecessarily extreme course of action. We can almost hear the kinds of words that could flow from discussions in nuclear crises or war. ‘These people are not willing to die for this interest’. ‘No sane person would actually use such weapons’. ‘Perhaps the opponent will back down if we show him we mean business by demonstrating a willingness to use nuclear weapons’. ‘If I don’t hit them back really hard, I am going to be driven from office, if not killed’. Whether right or wrong, in the stressful atmosphere of a nuclear crisis or war, such words from others, or silently from within, might resonate too readily with a harried leader. Thus, both history and human nature suggest that nuclear deterrence can be expected to fail from time to time, and we are fortunate it has not happened yet. But the threat of nuclear war is not just a matter of a few weapons being used. It could get much worse. Once a conflict reaches the point where nuclear weapons are employed, the stresses felt by the leaderships would rise enormously. These stresses can be expected to further degrade their decision-making. The pressures to force the enemy to stop fighting or to surrender could argue for more forceful and decisive military action, which might be the right thing to do in the circumstances, but maybe not. And the horrors of the carnage already suffered may be seen as justification for visiting the most devastating punishment possible on the enemy.7 Again, history demonstrates how intense conflict can lead the combatants to escalate violence to the maximum possible levels. In the Second World War, early promises not to bomb cities soon gave way to essentially indiscriminate bombing of civilians. The war between Iran and Iraq during the 1980s led to the use of chemical weapons on both sides and exchanges of missiles against each other’s cities. And more recently, violence in the Middle East escalated in a few months from rocks and small arms to heavy weapons on one side, and from police actions to air strikes and armoured attacks on the other. Escalation of violence is also basic human nature. Once the violence starts, retaliatory exchanges of violent acts can escalate to levels unimagined by the participants beforehand.8 Intense and blinding anger is a common response to fear or humiliation or abuse. And such anger can lead us to impose on our opponents whatever levels of violence are readily accessible.In sum, widespread proliferation is likely to lead to an occasional shoot-out with nuclear weapons, and that such shoot-outs will have a substantial probability of escalating to the maximum destruction possible with the weapons at hand. Unless nuclear proliferation is stopped, we are headed toward a world that will mirror the American Wild West of the late 1800s. With most, if not all, nations wearing nuclear ‘six-shooters’ on their hips, the world may even be a more polite place than it is today, but every once in a while we will all gather on a hill to bury the bodies of dead cities or even whole nations.  
Second is Space Colonization:

WFIRST is key to finding exoplanets

NASA, 11 [“Exoplanets – Microlensing”, April 1st, 2011, http://wfirst.gsfc.nasa.gov/science/exoplanets/, Chetan] 

The discovery of >500 extrasolar planets has taken humankind one step closer to answering the fundamental question "are we alone?" Now that extrasolar planets are known to be abundant, the next step is to determine if planetary systems like our own are common and if they contain Earth-like planets that could support life. Rapid advancement in exoplanet research is driven by both extensive observational searches around mature stars as well as the construction of planet formation models. Perhaps the most surprising discovery so far is the great diversity in the planets' dynamical properties, but these results are largely confined to planets that are unusually massive or reside in very close orbits. The core accretion theory suggests most planets are much less massive than gas giants and that the critical region for understanding planet formation is just beyond the "snow-line", which is the region (1.5-4 AU) of greatest microlensing sensitivity (Ida & Lin 2005; Kennedy et al. 2006). Early results from ground-based microlensin  g searches (Beaulieu et al. 2006; Gould et al. 2006; Bennett et al. 2008) appear to confirm these expectations. WFIRST will extend the current sensitivity of the microlensing method down to masses of about a tenth of the Earth's mass at orbital separations ranging from 0.5AU to ∞. This includes analogs to all of the Solar System's planets except for Mercury, as well as most types of planets predicted by planet formation theories. WFIRST measures the frequency of planets orbiting all types of stars with spectral type G or later. WFIRST and Kepler complement each other, and together they cover essentially the entire planet discovery space. Kepler is sensitive to close-in planets but is unable to sense the more distant ones; WFIRST is less sensitive to close-in planets, but surveys beyond 0.5 AU better than Kepler. WFIRST's sensitivity extends out even to unbound planets, offering the possibility to constrain their numbers and masses. Other methods, including ground based microlensing, cannot approach the sensitivity and comprehensive statistics on the mass and semi-major-axis distribution of extrasolar planets that a space-based microlensing mission provides. Thus, WFIRST provides the only way to complete the exoplanet census begun by Kepler and gain a comprehensive understanding of the architecture of planetary systems, needed to understand planet formation and habitability.

And that sparks a new era of space colonization.
Harrold, 08 – staff writer for the Gazette [July 18, 2008, Max Harrold, The Gazette, “Earth's twin coming into view; Scientists believe habitable planet will be spotted soon,” Lexis]

With less fanfare than H.G. Wells's science fiction, but no less of the sweep, scientists in Montreal this week are conjuring new Earths. This time, it's for real. Spotting Earth's twin is tantalizingly close - perhaps a year or two away - a conference of the world's top space scientists was told yesterday. "Everywhere we can look for planets we are finding them," said Sara Seager, a Torontonian who teaches physics at the Massachusetts Institute of Technology. "Everyone wants to meet an alien," Seager said, "but (extraterrestrial) life might just be bacteria." Of the 300 or so known exoplanets, as planets in other star systems are called, most are too close to their suns and too hot to sustain life. Some astronomers have claimed there are about 45 Earth-like planets. They might have water vapour in their atmospheres, Seager added. But until better optical techniques are devised, the Earth-like worlds can't be hailed as certainties, she said. "It certainly will happen in my lifetime," said Seager, who is about 40. "I intend to live a very long life." Finding an Earth twin, or several, would revolutionize how humans see themselves, she said. It might also begin a new era of space colonization. People "would probably want to send a probe there," she said. The hitch? "The closest one is probably 200 years away" using existing means of space travel. The distance isn't stopping scientists around the globe from engaging in a race to nail an Earth-like sighting, however. The biggest challenge is separating the intense light of a star to isolate a planet orbiting the star. Some planets have been sighted next to stars, but they are often so large and dense they would not support life. Seager is excited about other scenarios. If not Earth's twin, how about a cousin? she asked. Some planets spotted close to their suns might be habitable since the suns are much smaller and cooler. Some are several times larger than Earth, but with what might be a rocky composition, like Earth, and the chemicals in their atmospheres to sustain life. Seager said existing space telescopes like the Hubble, and the James Webb Space Telescope, to be launched in 2013, could be the ones to spot another oasis in space. Canada's $130-million contribution to the Webb includes providing its guidance system. A full-scale, 5.4-tonne model of the telescope is on view until tomorrow at the Old Port. The 37th International Scientific Assembly, for 2,000 leading space scientists, wraps up Sunday. Seager said looking for life on other planets is no longer considered futile, or blasphemous. "Even the Vatican's astronomer has said it's okay to look."
Every delay in space colonization risks a hundred trillion lives per second

Bostrum, 02 – Department of Philosophy, Yale University, Director of the Future of Humanity Institute at Oxford University [Nick, “Astronomical Waste: The Opportunity Cost of Delayed Technological Development,” Preprint, Utilitas Vol. 15, No. 3, pp. 308-314, http://www.nickbostrom.com/astronomical/waste.html]

As I write these words, suns are illuminating and heating empty rooms, unused energy is being flushed down black holes, and our great common endowment of negentropy is being irreversibly degraded into entropy on a cosmic scale. These are resources that an advanced civilization could have used to create value-structures, such as sentient beings living worthwhile lives. The rate of this loss boggles the mind. One recent paper speculates, using loose theoretical considerations based on the rate of increase of entropy, that the loss of potential human lives in our own galactic supercluster is at least ~10^46 per century of delayed colonization.[1] This estimate assumes that all the lost entropy could have been used for productive purposes, although no currently known technological mechanisms are even remotely capable of doing that. Since the estimate is meant to be a lower bound, this radically unconservative assumption is undesirable. We can, however, get a lower bound more straightforwardly by simply counting the number or stars in our galactic supercluster and multiplying this number with the amount of computing power that the resources of each star could be used to generate using technologies for whose feasibility a strong case has already been made. We can then divide this total with the estimated amount of computing power needed to simulate one human life. As a rough approximation, let us say the Virgo Supercluster contains 10^13 stars. One estimate of the computing power extractable from a star and with an associated planet-sized computational structure, using advanced molecular nanotechnology[2], is 10^42 operations per second.[3] A typical estimate of the human brain’s processing power is roughly 10^17 operations per second or less.[4] Not much more seems to be needed to simulate the relevant parts of the environment in sufficient detail to enable the simulated minds to have experiences indistinguishable from typical current human experiences.[5] Given these estimates, it follows that the potential for approximately 10^38 human lives is lost every century that colonization of our local supercluster is delayed; or equivalently, about 10^31 potential human lives per second. While this estimate is conservative in that it assumes only computational mechanisms whose implementation has been at least outlined in the literature, it is useful to have an even more conservative estimate that does not assume a non-biological instantiation of the potential persons. Suppose that about 10^10 biological humans could be sustained around an average star. Then the Virgo Supercluster could contain 10^23 biological humans. This corresponds to a loss of potential equal to about 10^14 potential human lives per second of delayed colonization. What matters for present purposes is not the exact numbers but the fact that they are huge. Even with the most conservative estimate, assuming a biological implementation of all persons, the potential for one hundred trillion potential human beings is lost for every second of postponement of colonization of our supercluster.[6]

And the Webb is key to future discoveries and unlocking the secrets of exoplanets and dark matter
Pachal, 7/8/11 – PCMag's News Director and has been covering consumer technology in print and online for more than a decade, holds degrees in journalism and engineering [July 8, 2011, Peter Pachal, PCMag, “What We Could Lose if the James Webb Telescope Is Killed,” http://www.pcmag.com/article2/0,2817,2388293,00.asp]

NASA's James Webb telescope, the successor to the Hubble, is on the chopping block. With the U.S. Congress arguing over fiscal matters, one of the things that may get cut is NASA's budget, with the expensive James Webb telescope potentially getting the ax. If that happens, a generation of scientific discoveries about the nature of the universe may need to be put on hold. Right now the future of the Webb telescope, scheduled to launch in 2018, is uncertain. Congress is looking to cut costs, and NASA's budget could be cut by as much as $1.6 billion (or about nine percent of its overall budget). Such a big cut would certainly be the death knell for the Webb telescope, which has so far cost $3 billion but whose final price is expected to hit the $6.8-billion mark. "The cost overruns are driven by a couple things," says Rick Howard, the program director of the James Webb Space Telescope at NASA. "We've had ten or so technologies that needed to work in order to have this kind of telescope—mirrors actuators, the sunshade. We've made great progress, but it's taken longer and it's been harder than we thought. We've hand to invent new adhesives for carbon fiber because what we thought was the right chemical equation didn't work at all. Another source was inadequate early funding of reserves." Seeing in Infrared With the Webb in jeopardy, its mission to find out more about the nature of the universe may be postponed. The telescope is fundamentally different from Hubble, scanning the infrared spectrum rather than visual light. Being able to see in infrared is the key to the Webb making new discoveries. For example, it will be able to penetrate dust clouds that are opaque to normal telescopes. But seeing in infrared is also one of the reasons the Webb is so expensive. Since all objects emit some infrared light, the telescope needs to be positioned much farther from the earth than normal satellites to shield it from potential interference. In fact, the Webb will ultimately be four times further from the earth than the moon. At such a long distance, servicing the telescope will be impossible, says NASA, so it cannot afford any screw-ups or design flaws. As such, testing the Webb's components is extremely detailed. "We are very concerned about that," says Howard. "There's a huge amount of testing that goes on. We've gone to great lengths to build both sub-scale and full-scale prototypes in order to be able to make sure we fully understand this design. In addition to that we have a lot of testing going on of the flight unit." What We'll Lose With the Webb Once it's in place, though, the Webb is quite literally expected to unlock a universe of discoveries. Positioned so far from the Earth and shielded from outside infrared interference, the telescope will be able to see things the Hubble never could. Chief among them: seeing back in time. Since light only travels so fast, the further you look out, the further you look back. The Webb is expected to be able to peer into some of the universe's earliest moments, before even stars existed. This could give insight into how the cosmos came into being. On top of that, the Webb is going to be looking at how the first galaxies were formed. From observations from Hubble and other telescopes, we know know most galaxies have huge black holes at their centers, but questions remain about how this symbiotic pairing of black holes and stars emerges. The answer likely has to do with "dark matter," the term for the missing matter in the universe that scientists can observe the gravitational effects of, but can't see directly. By looking into the formation of galaxies, the Webb may unlock the secrets of this mysterious substance. "We'll be looking at the very first stars and galaxies in the universe, which right now are very fuzzy little blobs on the deepest images with Hubble," says Howard. "Not just seeing them, but getting [good] resolution on them. Because it'll be able to look back at the earliest galaxies, it'll be able to see how dark matter has affected light as it travels to us." Finally, the Webb may help answer the question of whether life exists elsewhere in the universe. The telescope will be able to see better than ever before planets in other star systems and more importantly—which ones have water. A planet with large amounts of water is a prime candidate for life, and the Webb could point us right to them. "[We'll] be able to look at those planets and look at the spectra, the composition of the atmosphere, the composition of water— it's something only the [James Webb telescope] will be able to do," Howard says. "It'll be able to tell water in the atmosphere, maybe even on the surface." Looking Back at Hubble All of its potential discoveries come at a price, however, and it may be one Congress isn't willing to pay. The risk factor is high, too, since the telescope must set itself up perfectly at a vast distance from the earth. If anything goes wrong, it's billions in wasted taxpayer dollars. In considering the fate of the Webb, it's informative to look back at Hubble, which led to almost two decades of cosmological discovery. Besides finding those galactic black-hole nuclei, Hubble's observations revealed the age of the universe, the repulsive force known as "dark energy," and that planets are common. "When we launched Hubble, no one thought that it would be able to make the observations and discoveries that it has," Howard says. "Hubble's the only telescope that has ever made an actual observation of a planet orbiting another star. Nobody else has done that. When we launched Hubble, no one had even thought dark energy existed. "The discovery space is huge for this observatory."

1AC STEM Advantage

Advantage __ is STEM

There’s a lack of interest in STEM education now

White House, 10 [President’s Council of Advisors on Science and Technology, “Report to The President Prepare And Inspire: K-12 Education In Science, Technology, Engineering, And Math (STEM) for America’s Future”, September 2010, http://www.whitehouse.gov/sites/default/files/microsites/ostp/pcast-stemed-report.pdf]
It is important to note that the problem is not just a lack of proficiency among American students; there is also a lack of interest in STEM fields among many students. Recent evidence suggests that many of the most proficient students, including minority students and women, have been gravitating away from science and engineering toward other professions. Even as the United States focuses on low-performing students, we must devote considerable attention and resources to all of our most high-achieving students from across all groups. 

JWST is key to revolutionize our understanding of science – ground based telescopes are insufficient.

Mountain, 11 – the current Director of the Space Telescope Science Institute, Ph.D in astronomy [Winter 2011, Matt Mountain, “The James Webb Space Telescope—It’s Complicated, but so Is Leadership,” vol 28, issue 1, https://blogs.stsci.edu/newsletter/files/2011/03/STScIWINTER2011NL.pdf#page=49]

The recent release of NASA’s Independent Comprehensive Review Panel report (the Casani report) on the James Webb Space Telescope (JWST) has understandably caused consternation within the community, and some of our colleagues’ sound-bite quotes decrying the state of space astrophysics were quickly circulated in the press and on the Internet. As the dust has settled, it’s important to step back for a moment to reflect on why we want to build such an audacious telescope. The words of the President of the AAS, Debra Elmegreen, in a recent article in Space News bear repeating, “We all need to recognize that JWST and the initial $5 billion investment cannot be allowed to fail, since so much of future astrophysics research was built upon the foundation it was to provide—as the Casani report concludes, ‘JWST will play a key role in understanding how and when the first galaxies were born, characterizing the planets that are now being discovered around nearby stars, in providing further insights into the nature of the dark energy and dark matter, and into how stars and planetary systems are born. There is no easy path to understanding such complex scientific questions. To do these things at the level needed to advance scientific understanding requires a complex telescope with truly unique capabilities. JWST is that telescope.” (Space News, “American Leadership in Astrophysics at Risk,” 22 November 2010.) I came to the Space Telescope Science Institute because of JWST. Even though I helped to build two large ground-based telescopes, I recognized that there are astronomical observations we struggle to do from the ground. For example, even with 8-m or 10-m telescopes it is next to impossible to take the spectra of highredshift galaxies to understand the star-formation processes a billion years after the Big Bang. The same is true when trying to measure distant (z > 1) supernovae to try and unravel Dark Energy—it’s a really tough measurement from the ground. As is mapping dust emission to uncover telltale trails of young planetary systems; this is proving to be difficult even in the closest systems. My colleagues who built the Hubble and Spitzer space telescopes similarly realized that to take the next steps in exploring the Universe would require a bigger space telescope. There is no mystery why: observational astrophysics is a photon-limited field, and once you have near perfect detectors (as we do), our only free parameters are either to spend millions of seconds on every observation or to increase the aperture of the telescope. A large-aperture space telescope combined with the low backgrounds found at L2 was the basic design rationale for JWST, and the broad science this telescope enables was compelling enough to make it the highest-priority large space mission of the 2000 Decadal Survey on Astronomy and Astrophysics. A decade later, even as our scientific expectations have evolved since the original science case was written—as the Casani report itself notes—JWST remains the most scientifically powerful telescope NASA, ESA and CSA will ever have built: “the next Great Observatory to replace the Hubble Space Telescope.” A decade ago, we were just coming to terms with the possibility of Dark Energy. With JWST, we will reach back to the beginning of time to detect very early supernovae and break the possible degeneracy between supernova evolution and Dark Energy. A decade ago, we had not yet begun to measure the constituents of exoplanetary atmospheres with transit spectroscopy using Hubble and Spitzer. With JWST, we will use the same technique; as the recent 2010 Decadal Survey (New Worlds, New Horizons in Astronomy and Astrophysics; NWNH) recognized, JWST will be “a premier tool for studying planets orbiting stars that are smaller and cooler than the Sun.” The goal of detecting liquid water on a planet close to the size of Earth, in the habitable zone around another star, may be within the reach of JWST. As NWNH notes, with JWST “the era of study of … cousins of the Earth … is underway.” And this does not include the great unknown territory that will be uncovered when we fly a telescope 100 times more sensitive than Hubble, almost 1000 times more sensitive than Spitzer. Imagine the creative energy unleashed by the roughly 8,000 astronomers who currently use Hubble and Spitzer. According to a White Paper submitted to NWNH (Sembach et al. 2009), over the period 2005–2007, the Spitzer and Hubble programs alone generated over $130M in General Observer grants, and this community published over 3,000 papers based on Hubble and Spitzer data. JWST is the next Hubble, the next Spitzer—that’s why we are building this ambitious telescope. It is true JWST has confronted us with some seriously tough technological challenges: how to build a telescope 65% the size of the W. M. Keck telescope, but reduce its mass by almost two orders of magnitude compared to a ground-based telescope; how to find a way to package it so it could be launched on an Ariane 5 rocket and deployed a million miles from Earth; and how to operate it at 40K. It’s been very hard to manufacture 18 beryllium mirrors that can hold their figures to better than 20 nanometers at cryogenic temperatures, or build a deployable gossamer-like sunshield the size of a tennis court. But we have. The Casani report recognized these technological achievements: “a substantial amount of cutting-edge hardware has been delivered and is now being tested as part of the first steps toward the overall integration and test of the Observatory.” We are not looking at a trail of technological failures or wasted resources. In fact, what we see is a series of “solved problems” on the complex and difficult journey to build the most powerful space telescope launched by any space-faring nation. A few weeks ago, The New York Times ran an obituary of Joseph Gavin, who designed and built the lunar lander. It drew me back to an earlier era, where doing difficult things in space defined a nation and a generation. The Times quoted Gavin as saying, “If a project is truly innovative, you cannot possibly know its exact cost and exact schedule at the beginning…and if you do know the exact cost and the exact schedule, chances are that the technology is obsolete.” The Casani report echoed these words: “from 2002 to 2008, JWST struggled with several cutting-edge developments. These developments took longer and consequently cost more than forecast.” Let us remind ourselves it was very hard to build the Hubble Space Telescope. But we did. Today Hubble supports thousands of astronomers worldwide, and continues to inspire the public and a new generation of school children with its images of breathtaking beauty. Now we are again struggling with the consequences of doing something no one has done before. Those of us who have built machines like large telescopes have experienced the myriad ways that unpredictable problems emerge from new technologies, challenging engineering, and the complicated logistics of putting complex things together. The JWST project needs to do better, and the Casani report articulates what needs to be changed. NASA and the Project Team have committed to learning these lessons and regaining the trust of both those who have advocated for JWST and the tax-payers who have funded JWST. But I don’t see an astronomers’ hurricane, leaving devastation in its wake. I see committed engineers and scientists struggling to work at the edge of the impossible. I see a community willing to take risks on behalf of science, so we can extend the scientific frontiers and do things no one has done before. I see that building a state-of-the-art machine for science is in the end an inherently complex and tremendously imperfect human endeavor. The cover letter to the Casani report on why JWST should go forward finished on a famous quote from the dawn of the Space Age, “…we do these things and others, not because they easy, but because they are hard.” To finish President John F. Kennedy’s quote: “…because that goal will serve to organize and measure the best of our energies and skills; because that challenge is one that we are willing to accept, one we are unwilling to postpone.” In the end, someone has to provide “the next Hubble” to the next generation. If not us, then who?

Astronomical discoveries can spur national interest in STEM – that’s key to long term growth and competitiveness

Elmegreen 11 – President of the American Astronomical Society and is the Maria Mitchell Professor of Astronomy and Department Chair in the Department of Physics and Astronomy at Vassar [March 11, 2011, Dr. Debra Elmegreen, “Testimony of Dr. Debra M. Elmegreen President of the American Astronomical Society Before the House Appropriations Subcommittee on Commerce, Justice, Science, and Related Agencies On Astronomy and Astrophysics in the FY 2012 Budget,” http://blog.aas.org/wp-content/uploads/2011/03/AAS-Testimony-to-Congress.pdf]

The excitement of scientific discovery is a powerful force among our Nation’s youth, and leads directly to an improved standard of living in our Nation by attracting talented young people to pursue STEM careers. Astronomy has a role to play in this regard, not just in uncovering the mysteries of the Universe, but by drawing young people to the worlds of science, technology and engineering. Nearly everyone I have met involved in the pursuit of science, from student to professor, is amazed by discoveries about the Universe revealed by NSF-supported telescopes like the VLA and NASA missions like the Hubble Space Telescope and the Kepler mission. The “Rising Above the Gathering Storm” report warns that our younger generation is less educated than its parents, and that the nation is not adequately training the next generation of engineers and scientists; this failure directly impacts our economy. The public science literacy rate is less than 30%, and the US must improve to remain competitive. Astronomy offers one way to help because it is a mind-opening field that engages the public and schoolchildren in science; 60 million people go to museums and planetariums every year, 15% of all future K-12 teachers take astronomy as their only college science course, and 250,000 college students are enrolled in astronomy courses annually.

STEM education is the key internal link to the US economy 

The Hill, 11 [Rep. Eddie Bernice Johnson (D-Texas), “U.S. Economic Future Needs STEM Education”, April 1th, 2011, http://opportunityequation.org/news-press/us-economic-future-needs-stem] 

The United States has begun to lose its status as a scientific and technological leader, and the only way we can hope to compete in the 21st century global economy is if we invest in research and science, technology, engineering and math (STEM) education. It is vital that we not lose sight of that, even in these tough budget times. As we work to pass an FY 2011 appropriations bill and a budget resolution for FY 2012, I urge my colleagues to remember that our long term economic growth and competitiveness are dependent upon the investments in research and education that we make today. Many high-tech companies cite the availability of a skilled STEM workforce as the number one reason for determining where they locate their facilities. More and more U.S. companies are moving abroad because they can’t find the highly skilled workforce they need here at home. According to 2008 data from the Bureau of Labor Statistics, the professional IT workforce was projected to add a little under a million new jobs between 2008 and 2018. This represents more than twice the rate of the overall workforce growth between 2008 and 2018. If we want those jobs to stay in the U.S., and in Texas, we must continue to invest in STEM education for our future workforce. Our best STEM students have no trouble competing with their international peers, but we cannot rely on just the top five percent. On average, our K-12 students continue to lag far behind their international peers in math and science aptitude. Earlier this year, the National Assessment Governing Board released the 2009 National Assessment of Educational Progress (NAEP) science scores. The assessment found that less than half of our nation’s students are demonstrating solid academic performance and proficiency in science. Equally troubling are the significant achievement gaps at every level between White and minority students. The NAEP revealed that, on a zero to 300 scale, Black fourth-graders and eighth-graders scored an average of 36 points lower than their White counterparts and Black 12th-graders scored an average of 34 points lower than their White counterparts. 

Economic collapse risk global nuclear wars

Harris and Burrows, 09 PhD European History @ Cambridge, counselor in the National Intelligence Council (NIC) & member of the NIC’s Long Range Analysis Unit Mathew, and Jennifer “Revisiting the Future: Geopolitical Effects of the Financial Crisis” http://www.ciaonet.org/journals/twq/v32i2/f_0016178_13952.pdf  

Of course, the report encompasses more than economics and indeed believes the future is likely to be the result of a number of intersecting and interlocking forces. With so many possible permutations of outcomes, each with ample Revisiting the Future opportunity for unintended consequences, there is a growing sense of insecurity. Even so, history may be more instructive than ever. While we continue to believe that the Great Depression is not likely to be repeated, the lessons to be drawn from that period include the harmful effects on fledgling democracies and multiethnic societies (think Central Europe in 1920s and 1930s) and on the sustainability of multilateral institutions (think League of Nations in the same period). There is no reason to think that this would not be true in the twenty-first as much as in the twentieth century. For that reason, the ways in which the potential for greater conflict could grow would seem to be even more apt in a constantly volatile economic environment as they would be if change would be steadier. In surveying those risks, the report stressed the likelihood that terrorism and nonproliferation will remain priorities even as resource issues move up on the international agenda. Terrorism’s appeal will decline if economic growth continues in the Middle East and youth unemployment is reduced. For those terrorist groups that remain active in 2025, however, the diffusion of technologies and scientific knowledge will place some of the world’s most dangerous capabilities within their reach. Terrorist groups in 2025 will likely be a combination of descendants of long established groups inheriting organizational structures, command and control processes, and training procedures necessary to conduct sophisticated attacks and newly emergent collections of the angry and disenfranchised that become self-radicalized, particularly in the absence of economic outlets that would become narrower in an economic downturn. The most dangerous casualty of any economically-induced drawdown of U.S. military presence would almost certainly be the Middle East. Although Iran’s acquisition of nuclear weapons is not inevitable, worries about a nuclear-armed Iran could lead states in the region to develop new security arrangements with external powers, acquire additional weapons, and consider pursuing their own nuclear ambitions. It is not clear that the type of stable deterrent relationship that existed between the great powers for most of the Cold War would emerge naturally in the Middle East with a nuclear Iran. Episodes of low intensity conflict and terrorism taking place under a nuclear umbrella could lead to an unintended escalation and broader conflict if clear red lines between those states involved are not well established. The close proximity of potential nuclear rivals combined with underdeveloped surveillance capabilities and mobile dual-capable Iranian missile systems also will produce inherent difficulties in achieving reliable indications and warning of an impending nuclear attack. The lack of strategic depth in neighboring states like Israel, short warning and missile flight times, and uncertainty of Iranian intentions may place more focus on preemption rather than defense, potentially leading to escalating crises. 36 Types of conflict that the world continues to experience, such as over resources, could reemerge, particularly if protectionism grows and there is a resort to neo-mercantilist practices. Perceptions of renewed energy scarcity will drive countries to take actions to assure their future access to energy supplies. In the worst case, this could result in interstate conflicts if government leaders deem assured access to energy resources, for example, to be essential for maintaining domestic stability and the survival of their regime. Even actions short of war, however, will have important geopolitical implications. Maritime security concerns are providing a rationale for naval buildups and modernization efforts, such as China’s and India’s development of blue water naval capabilities. If the fiscal stimulus focus for thesecountries indeed turns inward, one of the most obvious funding targets may be military. Buildup of regional naval capabilities could lead to increased tensions, rivalries, and counterbalancing moves, but it also will create opportunities for multinational cooperation in protecting critical sea lanes. With water also becoming scarcer in Asia and the Middle East, cooperation to manage changing water resources is likely to be increasingly difficult both within and between states in a more dog-eat-dog world.
1AC Solvency Contention

Contention __ is Solvency:

We must act now – the James Webb is on the chopping block

Amos, 11 – BBC science correspondent, Kennedy Space Center [July 7, 2011, Jonathan Amos, “JWST backed by Nasa amid call to scrap telescope mission,” http://www.bbc.co.uk/news/science-environment-14073222]

The James Webb Space Telescope remains central to Nasa's mission, deputy administrator Lori Garver says. The agency chief was responding to moves in the House of Representatives to cull the troubled observatory, which is now $2bn over budget. A House appropriations panel has put forward a bill that would clip Nasa's 2012 budget and end JWST funding. But Garver told BBC News: "James Webb is obviously part of our future that we believe very strongly in." She said the White House administration and the Nasa management would be working with the House and the Senate to produce a budget that would enable the agency to fulfil its science and exploration objectives. "The process is not over," she added. Ms Garver was speaking here at the Kennedy Space Center in Florida where Nasa is preparing to launch its last ever shuttle mission. The JWST is supposed to be the next great undertaking in space astronomy. The telescope would have the biggest mirror ever sent into orbit and incorporate detectors capable of seeing the very first galaxies to form in the Universe. But getting it ready for flight has proved to be a major technological challenge. Uncertain timescale One recent assessment suggested JWST's total cost had ballooned from $3.5bn to $5bn, and that continued delays could inflate the final bill well beyond $6bn. In parallel with the price escalation, the probable launch date has slipped deeper and deeper into the decade with some commentators wondering whether JWST might not even be ready to fly this side of 2020. It is against this background that the House Appropriations Committee has drawn up it Fiscal Year 2012 Commerce, Justice, Science Appropriations bill. It calls for a $16.8bn budget for Nasa, which is $1.6bn below last year's level and $1.9bn below what US President Barack Obama would like the agency to receive. The panel would terminate funding for JWST if it had its way. But there is a long way to go in this story. The Senate will have its view, and then Congress as a whole will have to come to a determination. Nasa itself is conducting its own internal review of the JWST project. Ms Garver said she was hopeful that everyone could come to an agreement on the telescope's future. "We absolutely do believe that we are working towards a budget that will deliver a James Webb telescope this decade. We are just now completing the bottoms up review of the cost to be able to get a funding profile to do just that." JWST is not a US-only project; it has significant input from the Europeans and the Canadians. Europe's contribution includes the launcher, an Ariane 5, to get the telescope into orbit, and the provision of two of the observatory's four instruments - MIRI and NIRSPEC. European Space Agency Director General Jean-Jacques Dordain was asked at the recent Paris Air Show about delays to the overall programme. He said Europe would continue working to its timeline and would not be distracted by the arguments over James Webb taking place in the US. "We will be ready for a launch in 2016/17," he told BBC News. "If the launch has to be later because Nasa doesn't have the financial wherewithal or the technical ability to go ahead in 2016/17 then we can put our instrumentation in storage pending a launch date. But I stress, we are not going to delay the delivery of our contribution because that would actually cost more, so we are going to finish our work as quickly as possible. "Esa is not the bottleneck when it comes to the launch date," he added.

And even if the Webb won’t be cut in Congress maintaining a flat budget will kill the project
Smith, 11 [Marcia Smith is President of the Space and Technology Policy Group, LLC, which specializes in news, information and analysis of civil, military and commercial space programs and other technology areas. “James Webb Space Telescope Needs More Money to Meet New 2018 Launch Date,” April 27, 2011, http://spacepolicyonline.com/pages/index.php?option=com_content&view=article&id=1539:james-webb-space-telescope-needs-more-money-to-meet-new-2018-launch-date&catid=67:news&Itemid=27]

The James Webb Space Telescope (JWST) will launch in 2018 only if NASA receives more funding for the program than the flat budget assumed in the President's FY2012 budget request according to an agency official. JWST is usually described as the successor to the Hubble Space Telescope, although it will study the universe in a different part of the spectrum (infrared instead of visible) and from a very different location (the L2 Lagrange point instead of Earth orbit). NASA's Rick Howard told the NASA Advisory Council's Science Committee on April 21 that the agency is still looking at how best to "rebaseline" the program to move forward.   That effort will be completed in the coming weeks.   Howard was designated as JWST Program Director last fall after an independent review faulted the program's "budgeting and program management, not technical performance" as the cause of substantial cost increases.    That report said the earliest launch date was 2015 if certain financial resources -- $500 million for each of FY2011 and FY2012 -- were made available.   Howard is doing a more detailed assessment and looking more closely at what funds are likely to be provided. Howard stressed that he is still gathering data to feed into the agency's Joint Confidence Level (JCL) independent cost estimating process before any decisions are made.    The last three years of the program preparing for launch are "incompressible," he said.  If a launch date prior to 2018 is desired, the schedule could be moved forward only if more money is provided in the immediate future (FY2012 or FY2013).  Absent such increases the agency is looking at 2018 as the earliest launch date, which is five years later than the original plan. Achieving the 2018 date also requires more funds in the longer term than what is in NASA's FY2012 projection.   That "runout" shows the program flat funded at $375 million per year for the next five years.  Howard said if that really turned out to be the budget for the program, launch would be pushed out into the 2020s. Howard said funding adjustments would have to be discussed within the agency and with the White House Office of Management and Budget (OMB) and Office of Science and Technology Policy (OSTP).  Several committee members emphasized that programs like JWST cannot be accomplished with flat budgets and said they hoped OMB and OSTP realize that. NASA plans to spend $471 million on JWST in this fiscal year (FY2011) and Howard insisted the amount for FY2011 would not be lower than that.   As an agency, NASA received $561 million less than the $19 billion it requested for FY2011.  The agency is developing an operating plan to show how to plans to spend the approximately $18.5 billion that Congress provided.  Howard clearly believes that JWST will not be a place where cuts are made to accommodate the lower appropriation. Meanwhile, JWST hardware is being delivered to NASA.   One issue is how to store everything for this unexpectedly lengthy period of time and deal with obsolescence and workforce issues.   Howard asked rhetorically how many of the people working on the program would want to stay with it now that the launch date is so many years later than planned. Senator Barbara Mikulski (D-MD), chair of the Senate Appropriations Commerce-Justice-Science subcommittee that funds NASA, is a long time cheerleader for NASA and its space and earth science programs, many of which are managed at Goddard Space Flight Center in her State.   She has been an ardent advocate for JWST, but her displeasure at the new cost overruns that emerged last year was made clear when she demanded the independent review that led to the current replanning effort (the "Casani report," after its chair, John Casani). 
NASA needs an extra $500 million for a 2015 launch
Borenstein, 10 – a national science writer for AP, covering issues ranging from climate change to astronomy, the winner of numerous journalism awards, including the National Journalism Award for environment reporting in 2007 from the Scripps Foundation and the Outstanding Beat Reporting award from the Society of Environmental Journalists in 2008 and 2004, part of a team of finalists for the 2004 Pulitzer Prize for coverage of the Columbia space shuttle disaster. A science and environmental journalist for nearly 20 years, covering everything from hurricanes to space shuttle launches, Borenstein has also worked for Knight Ridder Newspapers' Washington Bureau, The Orlando Sentinel, and the Sun-Sentinel in Fort Lauderdale [Nov 10, 2010, Seth Borenstein, Huffington Post, “NASA: James Webb Space Telescope Costs Becoming Astronomical,” http://www.huffingtonpost.com/2010/11/11/nasa-hubble-telescope-replacement-over-budget_n_782061.html]

WASHINGTON — The cost of NASA's replacement for the Hubble Space Telescope is giving new meaning to the word astronomical, growing another $1.5 billion, according to a new internal NASA study released Wednesday.  NASA's explanation: We're better rocket scientists than accountants. Management and others didn't notice that key costs for the James Webb Space Telescope weren't included during a major program review in July 2008, officials said.  The study says in the best case scenario it will now cost about $6.5 billion to launch and run the powerful, new telescope. And that can happen only if NASA adds an extra $500 million in the next two years over current budget plans. If the agency can't get the extra money from Congress, it will ultimately cost even more and take longer to launch the telescope.  Before now, the cost of the telescope had already ballooned from $3.5 billion to $5 billion.  NASA officials said they had not done a good job of figuring out the confirmation cost for the massive telescope. The report said the budget in 2008 "understated the real requirements" and managers didn't realize how inadequate it was.  "We were missing a certain fraction of what was going on," NASA associate administrator Chris Scolese said in a late Wednesday afternoon teleconference.  The Webb telescope, "we hope is just an aberration," Scolese said, but suggested there may be other budget-busting projects. He said the agency is now reviewing all its projects, not just to find extra money for Webb but to see if there are similar cases of poor budgeting.  The costs aren't because of problems with the technology, design or construction of the instrument. NASA said, technically, it is in good shape. It is designed to look deeper in the universe to the first galaxies. A collaboration with the European Space Agency, the telescope is being built by Northrop Grumman and will be run out of Baltimore, Md., like Hubble.  The fault "lies with us, no question about it," Scolese said.

And postponing the funding will only escalate costs and erode the launch schedule
Lobbia et al, 10 – the Aerospace Corporation (Executive Secretary), holds a BS degree in Aerospace Engineering, and MS and PhD degrees in Aeronautics and Astronautics Engineering [October 29, 2010, Marcus Lobbia, “James Webb Space Telescope (JWST) Independent Comprehensive Review Panel (ICRP),” http://www.scribd.com/doc/42064436/Jim-Webb-Space-Telescope-report]

Managing costs on a year-to-year basis led to deferred work and life cycle cost increases. Inadequate reserves in the period immediately following Confirmation resulted in a nonexecutable Project. Without the reserves needed to fund the exigencies normally experienced in the course of development, the Project simply continued the practice of deferring some of the work planned in the current year to a future year. Due to the inefficiencies created when deferring already planned work, this led to escalating increases in the life cycle cost of JWST and continued erosion of the schedule. Experience shows that deferred work potentially doubles or triples costs, due to the impact of the deferrals on other work. This leads to a cascading effect wherein the cost of delayed activities further reduces the limited real reserves available to the project in later years, creating an escalating spiral for project life cycle cost. As the JWST Project was underfunded from Confirmation, the result has been a substantial impact to life cycle cost and schedule.

***Solvency
Inherency

The JWST is going to be cut now – this also non-uniques any politics link
Fox News, 11 [July 7, 2011, “NASA's Next-Gen Space Telescope on the Chopping Block,” http://www.foxnews.com/scitech/2011/07/06/house-subcommittees-budget-bill-puts-most-powerful-space-telescope-on-chopping/?test=faces]

Lawmakers working on next year's federal finances have taken the ax to the James Webb Space Telescope. That's right, NASA's next-generation space telescope, the successor to Hubble and the space agency's biggest post-shuttle project, may be killed. To be clear, there are many more steps in the budget process before this is final -- lawmakers are working on next year's budget despite a stalemate between the White House and Republican leadership, so a lot could change in the next couple weeks. And odds are decent that at least some lawmakers will fight to preserve this enormous technological marvel (and the jobs associated with its construction). But this is not good news for astronomy, to put it mildly. The House Appropriations Committee released its 2012 Commerce, Justice and Science funding bill today, ahead of a scheduled committee markup Thursday. The bill provides $50.2 billion overall for the nation's projects in those three areas, which is $7.4 billion less than President Obama's budget request. NASA's budget is slashed by $1.6 billion, which is $1.9 billion less than Obama wanted. About $1 billion of that comes from the end of the shuttle program, and NASA Science funding is cut by $431 million from last year. "The bill also terminates funding for the James Webb Space Telescope, which is billions of dollars over budget and plagued by poor management," an Appropriations Committee press release says flatly. While management problems are a little more subjective, the telescope is indeed massively over budget, as we've told you before. In November, a congressional panel described the telescope as "NASA's Hurricane Katrina," because of its destructive toll on other agency projects. That review found the telescope's price tag had mushroomed to $6.5 billion and that it would not be ready until at least 2015. Then, just last week, the watchdog site NASA Watch obtained a memo from Goddard Space Flight Center describing that it may not launch until after 2018 -- even that is "unfeasible," the report said. But that earlier report, last November, also pointed out a key fact: "The funds invested to date have not been wasted." The JWST has enabled several engineering feats, from brand-new metal compounds to a huge space umbrella that will shield it from the sun. The umbrella will unfurl in space along with an enormous 18-piece primary mirror made of material that is supposed to warp in frigid temperatures. Astronomers say the JWST will provide unprecedented imagery of the deepest corners of the cosmos. This bombshell is not the only piece of bad news for the scientific community. The National Science Foundation is also losing funding, set to receive $907 million less than Obama requested as part of his campaign to "Win the Future." The NSF will get a modest $43 million for core research, Politico reports. Aside from that, NOAA is down $1 billion. The Environmental Protection Agency is down $1.5 billion, about 18 percent. Pentagon spending would grow by $17 billion in 2012, on the other hand. Again, this is all far from over, and plenty of fiscal feuding remains before we can write the JWST's obituary. But with a budget debate raging in Washington -- and, many economists say, the specter of a new economic crisis looming -- future space telescopes could be a low priority.

The James Webb is getting the axe now
Podolak, 11 – senior at Lehigh University in Bethlehem, Pennsylvania, with majors in journalism/science writing and English [July 7, 2011, Erin Podolak “NASA Takes Huge Hit In Proposed Congressional Budget,” http://www.geekosystem.com/nasa-huge-budget-cut/]

In what feels like a completely endless debate about how the government should support its science agencies during economic hardship, it seems as though NASA is set to be the sacrificial lamb of budget balancing with almost $2 billion in cuts. Congress has just released its Appropriations bill that gives their views on how much federal money NASA, the National Science Foundation (NSF), the National Oceanic and Atmospheric Administration (NOAA), and the National Institute of Standards and Technology (NIST) should be given. Massive cuts are called for across the board, but no agency is set to lose as much as NASA. To determine the federal budget, the President comes up with a budget request that the House of Representatives and the Senate then consider and come up with their own independent counter offers. The House and Senate must agree on budget appropriations before the budget becomes final. In his request, President Obama was relatively kind to NASA but the House apparently doesn’t see the same value in the agency. The House’s budget includes a total cut of $1.64 billion from last year which is almost $2 billion short of the President’s request. The budget cut suggested by the house is 8.8% of NASA’s total budget. Now, because the Space Shuttle program is ending and the shuttles are being retired, cuts to NASA’s budget could certainly have been expected. According to Phil Plait of Bad Astronomy, the end of the shuttle program could have warranted as much as $1 billion in funding cuts. But the budget calls for $2 billion in cuts. So, what is on the chopping block? The House bill states that all funding, in its entirety, will be yanked from the James Webb Space Telescope (JWST). The telescope was set to be the successor of the Hubble Space Telescope. The JWST has been an ongoing project for years, and has experienced budget, schedule and management problems. But the project currently has all the pieces built, which are undergoing assembly, and NASA has shown dedication to the project and attempted to fix some of the problems that have plagued it. JWST is an ambitious project, and it stands to become one of the most spectacular observatories ever built (if it ever actually gets built). The telescope plans call for a six meter mirror in space tuned for infra-red observations, which will allow it to see farther into space and in more detail than any telescope ever built. This has many people wondering if canceling the project really is cost effective. Would an audit of the project and perhaps re-structuring be a better option? Many have argued that there are other government funded organizations that could be cut instead, but these each have their supporters and opponents as well. Questions also remain about how beneficial cutting NASA and the other science agencies budgets will really be toward fixing the defecit. In addition to the cuts to NASA, the House bill calls for the NSF budget to hold steady at 2011 funding (which is $900 million less than the Presidential request), for NOAA to be cut by $100 million (2.2%) which is $1billion less than requested, and for the NIST to be cut by $50 million (6.5%) which is $300 million less than the Presidential request. Before the bill becomes a reality, the Senate needs to come up with their version, and then the House and Senate bills must be reconciled. On the long road to establishing a budget, it will certainly be interesting to see which government agencies take the biggest hit, but it seems as though science is most certainly going to suffer some casualties.

The JWST is about to get cut
AFP, 11 [July 7, 2011, “US lawmakers vote to kill Hubble successor,” http://www.google.com/hostednews/afp/article/ALeqM5gLvaDP1TmYcCWXpml9ZEnLzE1K8w?docId=CNG.15e6fb7b6a41f06eb05223cc51ca0fe9.4d1]

WASHINGTON — In a fresh blow to NASA's post-shuttle aspirations, key US lawmakers voted Thursday to kill off funding for the successor to the vastly successful space-gazing Hubble telescope. The US House of Representatives Appropriations Subcommittee on Commerce, Justice, and Science approved by voice vote a yearly spending bill that includes no money for the James Webb Space Telescope (JWST). The move -- spurred on by belt-tightening in cash-strapped Washington -- still requires the full committee's approval, the full House's approval, the Senate's approval, and ultimately President Barack Obama's signature. But the relatively mild dissents in the committee, which said in a terse statement this week that the project "is billions of dollars over budget and plagued by poor management," suggests the JWST faces an uphill fight to survive. The vote struck a blow at the National Aeronautics and Space Administration's goals with the space shuttle program about to end after 30 years, and Obama's decision to axe a new plan to return astronauts to the moon. NASA plans to lay out a budget that "will allow us to launch the Webb telescope in this decade," deputy administrator Lori Garver told reporters at the Kennedy Space Center in Florida. "We will be working with Congress to assure them we can manage this program and develop the most amazing space telescope," she said, calling the JWST "a perfect example of reviewing the unknown and reaching for new heights." In February, NASA Inspector General Paul Martin told lawmakers the JWST had careened billions of dollars over budget. Initial estimates put the cost of the telescope, designed to help the hunt for knowledge about early galaxies in the universe, at $1.6 billion, but now the total price tag has ballooned to $6.5 billion, he said. NASA has repeatedly pushed back the telescope's launch date, now set for 2018 at the earliest. The project, initially named the Next Generation Space Telescope, is designed to look deeper into space than the Hubble Telescope, and would also venture farther than the Earth-orbiting Hubble, launched in 1990. Some Democrats on the panel voted against the bill, and lawmakers often wait until the full committee takes up legislation to offer amendments to protect cherished projects. The vote came one day after Obama, in an unprecedented question and answer session with Twitter users, said NASA needs new technology breakthroughs to revitalize its mission to explore the universe. "We are still a leader in space exploration, but, fran]kly, I have been pushing NASA to revamp its vision," Obama said, as the shuttle Atlantis geared up for its final mission. Obama, who axed NASA's Constellation program that would have sent astronauts back to the moon, said the United States should move beyond the space travel models it used in the Cold War-era race to the moon in the 1960s. JWST is an international collaboration grouping NASA, the European Space Agency (ESA), and the Canadian Space Agency (CSA).

The James Webb will get the ax now
Matson, 7/7/11 – a news reporter for Scientific American magazine, specializing in stories on space and physics [July 7, 2011, Scientific American, “Threat of James Webb Space Telescope cancellation rattles astronomy community,” http://www.scientificamerican.com/blog/post.cfm?id=threat-of-james-webb-space-telescop-2011-07-07
As NASA prepares to wrap up its shuttle program, leaving open questions about what comes next for U.S. human spaceflight, the next big thing in NASA's astronomy program has been dealt a blow. The James Webb Space Telescope, a tennis court–size spacecraft that would take up a position in deep space to peer farther than ever into the cosmos, has been in development as a replacement for and successor to the Hubble Space Telescope, which has already logged 21 years in orbit. But the House Appropriations Committee, in a bill announced July 6, proposed axing the project entirely this week, citing mismanagement and bad budgeting. The bill, which would cut $1.6 billion, or about 9 percent, from NASA's overall budget, would have to clear the full House and gain Senate approval before becoming law. But the specter of JWST cancellation looms large over a field already facing diminished resources. "Obviously, this proposal...is upsetting," American Astronomical Society (AAS) Executive Officer Kevin Marvel wrote on his organization's blog. "The astronomy community knows the value of the JWST, recognizes that nearly all technical hurdles have been overcome and that a review of the program's management, budget and completion plan is nearly complete." The House committee's concerns have some grounds; in November 2010, a review convened by Sen. Barbara Mikulski (D–Md.) found JWST was well behind schedule and $1.4 billion over budget, bringing the total estimate for the observatory to $6.5 billion. (NASA has already spent roughly half that amount.) The telescope, which had been targeted for a 2014 launch, would launch no sooner than 2015, the report concluded. In recent months much later launch dates of 2018 or beyond have been rumored.

The Webb may never get into orbit

IBT, 11 [July 7, 2011, International Business Times, “Hubble Successor to be Cut?” http://www.ibtimes.com/articles/175885/20110707/hubble-successor-cut-jwst.htm]

In April, NASA administrator Charles Bolden even admitted it could take until 2018 to launch the telescope due all the issues surrounding the project. And while the potential pushback to 2018 certainly didn't induce euphoria out of project members, at least there was a light at the end of the tunnel. At this point with budget cuts being made across the table, the Webb Telescope now may never get into orbit. Until that happens, project members continue to work on the telescope and recently reported that more than 75% of the hardware is either in production or under testing. 

No chance the JWST gets funding now – that’s key

Whittington, 11 – the author of Children of Apollo and The Last Moonwalker, has written on space subjects for a variety of periodicals, including The Houston Chronicle, The Washington Post, USA Today, the L.A. Times and The Weekly Standard. [June 5, 2011, Mark R. Whittington, “Cost Overruns Plague NASA's James Webb Space Telescope,” http://news.yahoo.com/s/ac/20110605/us_ac/8591869_cost_overruns_plague_nasas_james_webb_space_telescope]

Florida Today is reporting that NASA's next great space observatory, the James Webb Space Telescope, is plagued with schedule slippages and an out of control budget that has roughly quadrupled its initial estimated cost. The reason for the cost overruns seems to derive from a problem that is endemic with large scale, government funded technology programs, whether at NASA or elsewhere. It often happens that when a project like the James Webb Space Telescope is first proposed, the tendency is to try to low ball the cost as much as possible the better to get it approved by the congress. NASA is not the only organization that does this. Occasionally NASA will deliver an honest accounting of a proposed project, only to have the White House, the Office of Management and Budget, or the Congress cut the proposed funding and suggests that more must be done with less. Insufficient cash reserves are allocated to deal with the inevitable technical problems that such a project encounters. The inevitable result is that costs balloon, which congress often balks at covering, leading to monies being shifted from other, lower priority projects and scheduling delays. In an era of flat or even declining NASA budgets, the options are not good. One would be to try to find cost savings be descoping the capabilities of the space telescope. Another would be to try to stretch out the development of the telescope, leading to a much delayed launch sometime in the middle or late 2020s. The other would be to scrap the project entirely and to rethink how to develop a new space telescope. One thing that does not seem to be an option is for more money to be appropriated to cover the increased costs of the James Webb Space Telescope. In an era of trillion dollar plus deficits, spending more on anything is met with extreme skepticism. The James Webb Telescope, according to NASA, is a joint venture between NASA, the European Space Agency, and the Canadian Space Agency. If and when it is launched by an Ariane 5, it will be deployed in an orbit around the L2 point where the gravity of the Earth and the Moon cancel out, about a 1.5 kilometers distant from the Earth. The space telescope would image the universe in the infrared range, so it is not a replacement for the Hubble Space Telescope, which observes in the optical range primarily. It will have a 6.5 meter diameter mirror and a sun shield the size of a tennis court, folded to fit in the launch vehicle. It will image everything from objects formed near the beginning of the universe to extra solar planets.

The telescope is named after James Webb, the NASA administrator during the Kennedy and most of the Johnson administrations.

2AC Funding Key
Funding is the only barrier to JWST

Wall, 11 – a senior writer for SPACE.com [Feb 7, 2011, Mike Wall, Space News, “JWST Could Confirm Oldest Galaxy — If It Overcomes Budget Woes,” http://www.spacenews.com/civil/110207-jwst-confirm-oldest-galaxy.html]
Launch Date Uncertainty Though its promise is huge, researchers will have to wait a few years to put the telescope to use. JWST, long afflicted by budget overruns and delays, still has no estimated launch date, officials said in January at the American Astronomical Society’s winter meeting in Seattle. Last November, an independent review panel concluded that the telescope, once slated for launch in June 2014, could lift off no sooner than September 2015. But at a town hall-style talk in January, a NASA official stressed that that window is not binding. “There are a lot of steps that have to happen before the agency commits to a launch date,” said Eric Smith, JWST program scientist at NASA headquarters in Washington. “There is no such thing as a launch date for JWST. We’re working on it.” The JWST mission, led by NASA’s Goddard Space Flight Center in Greenbelt, Md., is billed as Hubble’s successor. The telescope has huge light-collecting power: Its primary mirror is 6.5 meters wide, or more than twice as big as Hubble’s. While orbiting about 1.6 million kilometers from Earth, JWST will scan the universe in infrared light, helping astronomers study the early days of the universe, the formation of alien star systems and much more, NASA officials have said. Unlike the Hubble Space Telescope, JWST will not observe the universe in the visible light range of the light spectrum. NASA had estimated that JWST would launch in June 2014 and cost about $5 billion over its lifetime. But delays and cost overruns have long afflicted the spacecraft, which currently consumes 40 percent of NASA’s astrophysics budget. The independent review panel, convened at the request of U.S. Sen. Barbara Mikulski (D-Md.) to look into the cause of JWST’s problems, concluded in November that the telescope would cost about $6.5 billion, and that it could launch no earlier than September 2015. The panel found no fault with the telescope’s scientific progress, instead citing longstanding budgeting and management issues. Indeed, JWST continues to move forward with its assembly and testing, officials said. Five of the telescope’s 18 gold-coated flight mirrors are completely finished and tested, for example, and the other 13 should be done by the end of this summer, according to Mark Clampin, JWST observatory project scientist at Goddard. “The bottom line is, we made really good progress in 2010,” Clampin said.

JWST can be launched within 5 years – if it isn’t funded in 2011 it’ll be pushed farther back and impossible to finance 

Lobbia et al, 10 – the Aerospace Corporation (Executive Secretary), holds a BS degree in Aerospace Engineering, and MS and PhD degrees in Aeronautics and Astronautics Engineering [October 29, 2010, Marcus Lobbia, “James Webb Space Telescope (JWST) Independent Comprehensive Review Panel (ICRP),” http://www.scribd.com/doc/42064436/Jim-Webb-Space-Telescope-report]
To meet this schedule (launch in September 2015; end of six-month commissioning in February 2016)—and to meet the goal of “minimum-cost-to-launch”—would require an additional ~$1.4 billion over the current life cycle cost estimate in the FY 2011 President’s Budget from FY 2011 through the first half of FY 2016, including an additional ~$250 million in both FY 2011 and FY 2012. The level of the near-term increases needed to fund the lowest cost approach to launch, particularly in FY 2011, is a challenge to the Agency, OMB, and Congress. Yet this is what is needed to put JWST on a recovery path when complemented by appropriate management and structural changes in the Project. If such funds are not available, particularly in FY 2011, the launch date will slip into 2016 (and probably even later), and the overall cost will likely grow by amounts that exceed the additional funds required in FY 2011 and FY 2012. The derivation of these totals and the rationale for these amounts are more fully discussed in Appendix A.

Any remaining technical work on the project can’t be resolved until JWST is fully funded

Lobbia et al, 10 – the Aerospace Corporation (Executive Secretary), holds a BS degree in Aerospace Engineering, and MS and PhD degrees in Aeronautics and Astronautics Engineering [October 29, 2010, Marcus Lobbia, “James Webb Space Telescope (JWST) Independent Comprehensive Review Panel (ICRP),” http://www.scribd.com/doc/42064436/Jim-Webb-Space-Telescope-report]
Slipping the schedule of the JWST spacecraft element has increased risk. The CDR for the spacecraft is still months away and little work has been done because of the focus on other areas. The rationale for delaying the spacecraft CDR appears to have been to address the more challenging technology areas of the mission early to retire risk and avoid major cost and schedule impacts, but is really just another example of deferring work to fit within an overconstrained budget profile. This had the unintended consequence of placing the burden of interface accommodation largely on the spacecraft. It is thus likely that thermal, mechanical, and dynamics issues will need to be “absorbed” by the spacecraft, which could create significant cost and schedule impacts to the spacecraft element going forward. 

Costs are driving JWST into the ground

Klamper, 10 – staff writer for Space News [July 16, 2010, Amy Klamper, Space News, “Effective Cost-Control Strategies Remain Elusive, NASA Officials Say,” http://www.spacenews.com/civil/100716-cost-control-strategies-elusive.html]

Weiler said JWST passed its critical design review in April “with flying colors,” but as a result of scarce funding reserves during the first four years of the program, a “bow-wave of schedule” is driving the cost. “Its not technical on JWST right now, its really schedule [that] is money when your’re running a thousand contractors,” Weiler said. In addition to ongoing reviews by the JWST Standing Review Board and a new independent test assessment team that Weiler initiated in May, Sen. Barbara Mikulski (D-Md.) has called for a broader outside review to find the root cause of the program’s cost and schedule problems and offer possible solutions. “I am deeply troubled by the escalating costs for the JWST,” Mikulski, who chairs the Senate Appropriations commerce, justice, science subcommittee that oversees NASA spending, wrote in a June 29 letter to NASA Administrator Charles Bolden. Weiler said NASA is drafting a response to Mikulski’s letter, and that he expects the multiple independent reviews to help the program find a path forward without adding more money, at least in the forthcoming budget year. Weiler said reducing some requirements could save money, particularly during thermal vacuum testing at NASA’s Johnson Space Center in Houston. He noted that the current test regime may be targeting a degree of capability that is “a hundred times better” than the imaging capability of the Hubble Space Telescope currently on orbit. “I won’t lose any sleep if we reduce it to 90 percent,” he said. 

Now key- Funding grows exponentially if budget problems aren’t solved 

Space News, 11 [April 12 2011 Brian Berger, “NASA Chief Suggests JWST Won’t Launch before 2018,” http://www.spacenews.com/civil/110412-jwst-launch-2018.html]
Bolden said NASA expects to complete by the end of April a new budget and schedule baseline for JWST, its single most expensive spacecraft in development. “There will be some additional spending that will be required but we have not arrived at that yet,” Bolden said. “We right now are looking at how much we need to add in 2012.” Mikulski said she was concerned that if NASA “skimps” on JWST now it will end up paying more for the program in the long run. “Everyone at this table is for a more frugal government. I’m ready to be frugal but I don’t want to be foolish,” said Mikulski, whose state of Maryland is home to two facilities with huge stakes in JWST — NASA’s Goddard Space Flight Center in Greenbelt and the Space Telescope Science Institute in Baltimore. “I’m concerned that if we don’t do the right thing now, it will cost us more in the future,” Mikulski continued, imploring Bolden not to be shy about asking for more money for JWST. “We need to hear truly what is needed, not what you think you can get [the White House Office of Management and Budget] to agree to, or what we can even get the House and ourselves to agree to,” she said.

No money is coming now – additional funding is key to get the JWST off the ground

CSM, 10 [Nov 11, 2010, Pete Spotts, Christian Science Monitor, “NASA's next big space telescope in financial trouble,” http://www.csmonitor.com/Science/2010/1111/NASA-s-next-big-space-telescope-in-financial-trouble]

Overall, the telescope's cradle-to-grave budget, currently pegged at $5 billion, will need another $1.5 billion to live up to its scientific promise, the review panel estimated in a report released late Wednesday afternoon. "The bottom line is that there was just not enough money in the budget to execute the work that was required," said John Casani, head of the review panel, in a press briefing. Mr. Casani is special assistant to the director of the National Aeronautics and Space Administration's Jet Propulsion Laboratory in Pasadena, Calif.  The project, initially called the Next Generation Space Telescope, has been a top priority for astronomers and astrophysicists for at least two decades. Given the prospect of a tool roughly 1,000 times more powerful than Hubble, it's little wonder that many an astronomy-research paper ends with a sentence or two anticipating the improved results that the JWST will deliver.  If the telescope is to be launched in 2015, as currently envisioned, the project will need an additional $250 million beyond the level Congress already has authorized for the project in fiscal year 2011, according to the panel. It will also need another $250 million above its projected budget for 2012.  Deferring a 2015 launch and stretching out the project to ease budget demands in any one year would only boost the telescope's long-term costs, which include operations for up to 10 years once it's in orbit.  The panel indicated it could find no obvious places to cut costs, but it recommended several changes to the way the program is run that would reduce the likelihood of additional cost overruns.  Finding the extra money that the review panel says is needed to complete the complex telescope in time for a 2015 launch will be a challenge, NASA officials acknowledge. Between President Obama's emphasis on deficit reduction and the GOP's new majority in the House, which will be inclined to spend less, the prospects for additional dollars for the telescope appear dim.  NASA will be working with the president and Congress to see what can be done, says Christopher Scolese, NASA's associate administrator. But, he adds, "I think it's fair to say we're not going to find $200 million."

Funding in FY2011/FY2012 Key
Additional funding is key to the 2015 launch date – without it the mission will be pushed back to 2018

UPI, 11 [April 12, 2011, “NASA space telescope in budget limbo,” http://www.upi.com/Science_News/2011/04/12/NASA-space-telescope-in-budget-limbo/UPI-28241302658871/]

WASHINGTON, April 12 (UPI) -- NASA says its troubled James Webb Space Telescope, which could help find life out in space and insights into the early universe, likely won't launch until 2018.  In November, an independent panel recommended the launch date be pushed back from 2014 to 2015, blaming poor program management and overly optimistic schedules, NewScientist.com reported Tuesday.  Now NASA says over-budget telescope, successor to the Hubble Space Telescope, probably will be delayed even further.  Testifying at a congressional budget hearing Monday, NASA Administrator Charles Bolden said the agency now thinks 2018 "is a reasonable launch date."  The November panel said the telescope would require an extra $500 million to hit a 2015 launch date, and warned the launch could slip to 2017 or 2018 with a leaner budget.  Bolden told the Senate hearing he could not request a budget boost in today's economy but that NASA is considering seeking some kind of increase to the project's budget starting in 2012.  "There will be some additional spending that will be required," he said.  Bolden said he hoped to have a new road map for the flagship telescope program by the end of the month.

Funding now is key to 2015 launch date
Boucher, 10 – an entrepreneur and technologist. Boucher is the founder of aTerra Technologies, co-founder of SpaceRef Interactive, and co-founder of the Mars Institute. [Nov 16, 2010, Marc Boucher, spaceref Canada, “James Webb Space Telescope Cost Overruns Won't Impact Canadian Contributions,” http://spaceref.ca/missions-and-programs/canadian-space-agency/james-webb-space-telescope/james-webb-space-telescope-cost-overruns-wont-impact-canadian-contirbutions.html]

The report noted that the earliest the Webb Telescope could now launch is September of 2015 and only if the American congress added another $400-500 million to the NASA budget over the next two years. The Webb Telescope was to have launched in 2013. However after the recent mid-term elections in the U.S. the mood towards NASA and other agencies is not to increase their budgets but to find ways to cut them. It is unknown at this time if the Webb Telescope will get enough funding to launch by 2015.

Funding must come in 2011 and 2012

Foust, 11 – editor and publisher of The Space Review. He also operates the Spacetoday.net and the Space Politics and NewSpace Journal weblogs [Jan 3, 2011, Jeff Foust, Space Review, http://www.thespacereview.com/article/1752/1]

The potential cuts come at a time when at least one high-profile agency program is facing cost overruns. An independent review panel concluded in November that the James Webb Space Telescope, previously planned to launch in 2014 at a total cost of $5 billion, would instead be delayed to late 2015 with a cost of $6.2–6.8 billion. Worse, that 2015 date is dependent on appropriating an additional $250 million in both 2011 and 2012. There’s never a good time for a cost overrun, but it’s clearly a bad time when it comes as the agency is looking at overall budget cuts.

Plan Mechanism: EVM
Earned Value Management solves James Webb Space Telescope management problems- key to implementation 

GAO, 11 [March 2011 GAO-11-239SP Report to Congressional Committees NASA Assessments of Selected Large-Scale Projects]
Earned value management (EVM) is a program management tool that integrates the technical, cost, and schedule parameters of a contract and uses those parameters to measure cost and schedule variances. During our review, we found that implementation of earned value management is occurring within 11 projects and earned value data is reported by projects on a monthly basis to upper level project management. While earned value management is being used by these projects, it is not yet clear it is being used consistently by the projects as a tool for managing cost and schedule. According to a briefi ng from the NASA Advisory Council’s Audit, Finance, and Analysis Committee, NASA’s goal is to develop and deploy an agencywide EVM capability that is compliant with generally accepted standards.44 At this time, only the Jet Propulsion Laboratory, a federally funded research and development center and not a NASA Center, has a compliant system. If implemented appropriately, EVM provides objective reports of project status, produces early warning signs of impending schedule delays and cost overruns, and can identify specifi c development efforts contributing to those overruns. For example, MSL’s June 2010 EVM report identifi ed the avionics and actuators as the primary drivers of the project’s cost overruns. In particular, the data showed that ongoing unplanned technical issues with three of the heritage avionics technologies would likely result in a cost overrun of $11.5 million. More consistent use of this management tool could help address the project challenges identified earlier in this report that threaten the project’s cost and schedule during project development. The EVM data we received from NASA was not received in a timely manner and was incomplete. As a result, we were unable to perform a detailed analysis by project to provide our own determination of whether the information provided by the contractors is accurate and could be relied on by the projects and management as a tool to assess progress. We plan to conduct a more thorough analysis of EVM data in ongoing work and in future iterations of this work.

JWST problems stem from management not funding- The re-establishment of EVM is crucial to launch 

GAO, 11 [March 2011 GAO-11-239SP Report to Congressional Committees NASA Assessments of Selected Large-Scale Projects]
Funding Issues: According to an October 2010 Independent Comprehensive Review Panel (ICRP) report, JWST’s baseline did not reflect the most probable cost and resulted in a project that was not executable with the given budget. The ICRP found that the budget was understated because it did not include known threats and provided insufficient reserves, particularly in the year of confirmation and the year following. The panel also reported problems with overall project management and a lack of effective oversight by Division managers who concurred with the project’s practice of deferring work to later years without assessing the future impact. To address existing funding concerns, JWST received $75 million under the American Recovery and Reinvestment Act of 2009. Despite these additional funds, the ICRP found that the earliest launch date possible is September 2015—15 months after the baseline schedule. Further, the ICRP reported that JWST’s life-cycle cost would likely increase by $1.4 billion or more, $500 million of which would be required in the next 2 fiscal years. In response to the panel’s recommendations, NASA made several organizational changes, including establishing a new program office at headquarters that reports directly to the NASA Associate Administrator and managing the project’s budget separately from Astrophysics. Contractor Issues: At confirmation, the project believed it had sufficient insight into contractor performance to predict future trends and used Earned Value Management data to predict cost overruns at the contractor. Project officials told us that shortly after confirmation the prime contractor and a subcontractor came forward with previously unidentified risks to project cost, leaving the project with insufficient reserves. The ICRP found that the project had identified these cost risks, but failed to account for them in project reserves because they had not yet been formally documented by the contractor. The project intends to take over testing and integration responsibilities for the OTE/ISIM instruments from the contractor. Despite these challenges, the project is approaching the end of the 5-year polishing phase for the OTE primary mirror segments and started the fourth round of cryo testing on the primary mirrors in May 2010.

AT: Casani Report
Casani’s recommendations are being implemented – it only needs funding

Wall, 11 – a senior writer for SPACE.com [Feb 7, 2011, Mike Wall, Space News, “JWST Could Confirm Oldest Galaxy — If It Overcomes Budget Woes,” http://www.spacenews.com/civil/110207-jwst-confirm-oldest-galaxy.html]

**Smith is Eric Smith, JWST program scientist at NASA headquarters in Washington

Incorporating Recommendations The review panel, led by John Casani of NASA’s Jet Propulsion Laboratory in Pasadena, Calif., made a number of recommendations to help get JWST back on track, and NASA is already incorporating many of them, Smith said. For example, the agency has reorganized the program’s management structure, elevating it to a new organizational entity at NASA headquarters. “We now have the direct attention of the NASA administrator for this program,” Smith said. Officials also are coming up with a new baseline cost for the JWST project, one that will be accurate with an 80 percent confidence level — another panel recommendation. Smith stressed that JWST officials know the program is being scrutinized more closely now, and that the new Congress — composed more heavily of Republicans, many of whom have pledged to cut federal spending — will likely be unforgiving of further budget problems. “We know that, when we rebaseline this program, we’ve got to get it right,” Smith said. The new estimates of project costs and schedules also will be evaluated by at least two independent organizations, Smith added. But much remains to be done before NASA can commit to a launch date, Smith said. For one thing, NASA and other federal entities — such as the White House Office of Science and Technology Policy, and the Office of Management and Budget — will have to agree that the new JWST plan is satisfactory. After that happens, the project will undergo a formal NASA review, Smith said. Another variable is the uncertainty surrounding funding, since Congress has yet to enact a budget for the remainder of 2011 and President Barack Obama’s 2012 budget request will not be released until the week of Feb. 14. In light of all that needs to be done, and all of the uncertainty, JWST officials do not think it would be wise to commit to a launch date or to make any predictions. “A lot of people get themselves in hot water by giving a quick and dirty answer,” Smith said. “We recognize that if we give you a quick answer, it’ll probably be a bad answer.”

AT: Hubble Solves

Hubble is inadequate for current missions

Delgado, 11 – pursuing an M.A. in International Science and Technology Policy at the George Washington University's Space Policy Institute (SPI). Ms. Delgado recently completed an internship at the Space Initiatives division of the Center for Strategic and International Studies and is a correspondent for SpacePolicyOnline.com. She graduated Summa Cum Laude with a B.A. in Political Science from the University of Puerto Rico [Jan 27, 2011, Laura M. Delgado, Space Policy Online, “Hubble Finds Oldest Galaxy – JWST Needed to Probe Further Back in Time,” http://www.spacepolicyonline.com/pages/index.php?option=com_content&view=article&id=1375:hubble-finds-oldest-galaxy-jwst-needed-to-probe-further-back-in-time&catid=67:news&Itemid=27]
Scientists using NASA's Hubble space telescope announced yesterday the discovery of what may be the oldest observed object in the universe: a galaxy that existed around 500 million years after the Big Bang. They also argued that while observations with Hubble would continue, only its successor, the James Webb Space Telescope (JWST), would allow them to observe even further back in time. In 2009, during Hubble's last servicing mission, astronauts fitted the telescope with the Wide Field Camera 3, which provided scientists with new opportunities for studying the universe. Garth Illingworth, from the University of California-Santa Cruz, explained that WFC-3 allowed researchers to look back 96% of the 13.7 billion years of the age of the universe. With observations taken over one and a half years, an international team of researchers took the farthest infrared image ever of the universe and found a faint object believed to be a galaxy. Rychard Bouwens, University of Leiden (Netherlands), explained that using the new capabilities researchers found the compact galaxy of blue stars because they were looking for it: "this [was] not a blind search," he said. Their search revealed something else: missing galaxies. It was "the dog that didn't bark," said Rachel Somerville, an astronomer at the Space Telescope Science Institute, which operates Hubble. She explained that observations taken at later time periods led researchers to expect to find many young, blue stars when glimpsing this earlier period. Instead they found at least ten times fewer the number of galaxies expected, which would only account for 12% of the level of radiation at that stage of galaxy evolution. It is a "mystery" that she said the JWST would hopefully help solve once it is launched. Because the number of galaxies found at later periods - at 650 million and 800 million years after the Big Bang, for example- is considerably higher, the Hubble finding suggests that galaxy population was "evolving very rapidly" and that the rate of star birth must have increased dramatically between 500 and 650 million years after the Big Bang, a relatively "short" period. "[We're] pushing Hubble to its limits here," explained Illingworth, who added that Hubble would be unable to observe the universe at any earlier time.  JWST, however, is designed to do just that. He added that the findings announced today were "striking and wonderful," and would be a powerful source for JWST to look at.

JWST is far superior to Hubble and Spitzer- Larger lens and infrared show vast improvement 

MSNBC, 07 [“Nobel physicist focuses on Hubble’s heir As Webb takes shape, NASA’s John Mather isn’t resting on his laurels,” http://www.msnbc.msn.com/id/16530511/ns/technology_and_science-space/t/nobel-physicist-focuses-hubbles-heir/
Well, to begin with, we are servicing the Hubble Space Telescope one more time, and putting in a marvelous new instrument package that will make it 10 or 100 times more powerful than it is today, and which is already far more powerful than when it was launched. So we've been very successful in putting new instruments with new technology into the Hubble. But we're not that far from perfection on the Hubble instrument package, so it seems that the best expenditure of effort now is to open up a new territory in the infrared. It demands a bigger telescope, new instrument technologies, new kinds of detectors. The Spitzer Space Telescope also has done marvelous things. It's shown quite clearly that the infrared radiation that it measures comes from very distant things in the early universe. It's also shown us that we can see into the hearts of places where stars and planets are being made. They've even been able to see planets going around other stars. They've proven how important the infrared is. But our new telescope will be huge by comparison. Spitzer has an aperture diameter of about 3 feet. The new telescope has an aperture which is about 20 feet. So it collects a vast amount more light and will give us much sharper images of things we are looking for.

Hubble is done- Instruments are failing and JWST is a viable replacement option 

Space News, 03 [July 31, 2003, Sam Silverstein Staff Writer, “Despite Pleas From Fans, Hubble's Days Are Numbered,” http://samsilverstein.net/PDFs/Despite_Pleas_From_Fans_Hubble's_Days_Are_Numbered.pdf]
Despite pleas from a parade of astronomers that NASA consider extending the life and capabilities of the Hubble Space Telescope (HST), the U.S. space agency appears unlikely to change its plans to deorbit the space borne astronomy platform in 2010. Now that NASA is firmly committed to the James Webb Space Telescope, a deep-space observatory due for launch in 2011 on a European Ariane 5 rocket, there is no compelling reason to invest further in the aging Hubble telescope, said Anne Kinney, division director of astronomy and physics at NASA headquarters. While Hubble can at best be souped up with new instruments, its planned successor offers vastly superior capabilities, Kinney said in an interview during a NASA-sponsored conference organized to debate Hubble's future. "For us to continue making discoveries, it's important to move on" to the James Webb telescope, often known as JWST, said Kinney. "There is no guarantee that Hubble's instruments will last. It could end up dead in the water." At issue during Thursday's public hearing organized by the HST-JWST Transition Plan Review Panel was whether it is feasible for NASA to mount an extra space shuttle mission to the Hubble telescope late in the decade to add instruments and ensure the observatory remains in service beyond the deployment of the JWST. A Blue Ribbon panel of scientists appointed by NASA plans to issue recommendations to NASA about whether such a mission is worthwhile by Oct. 1, based in part on presentations from Hubble users at the conference, held here at the Loews L'Enfant Plaza Hotel.

AT: JWST uses EVM already 

EVM has to be thorough and accurate to be effective- Any skimping will fail 

Smith, 08 – MBA [November 13, 2008, Kevin L. Smith, “Utilizing Earned Value Management During Economic Downturn,” http://www.pmhut.com/utilizing-earned-value-management-during-economic-downturn]
What is Earned Value Management anyway? It is the process of integrating the project costs and the project schedule in order to measure actual performance and forecast future performance against the established baseline. With proper implementation of EVM, accurate measurement can occur at anytime throughout the project lifecycle. However, accuracy requires that a thorough Earned Value Management System is in place and is being utilized consistently throughout the project.

AT: Management Barriers
Management is being fixed – we must be ready to fund it

Elmegreen 11 – President of the American Astronomical Society and is the Maria Mitchell Professor of Astronomy and Department Chair in the Department of Physics and Astronomy at Vassar [March 11, 2011, Dr. Debra Elmegreen, “Testimony of Dr. Debra M. Elmegreen President of the American Astronomical Society Before the House Appropriations Subcommittee on Commerce, Justice, Science, and Related Agencies On Astronomy and Astrophysics in the FY 2012 Budget,” http://blog.aas.org/wp-content/uploads/2011/03/AAS-Testimony-to-Congress.pdf]

On November 10, 2010, NASA Administrator Charles Bolden released the findings of the Independent Comprehensive Review Panel on the James Webb Space Telescope (JWST).  Senator Barbra Mikulski called for the independent review, which was led by John Casani from NASA’s Jet Propulsion Laboratory. The report stated that the mission is technologically sound and the cost growth is a result of mismanagement. The management of JWST has moved to NASA Headquarters. Richard Howard, NASA’s deputy chief technologist, will head the new division for JWST. Howard’s first order of business will be to make a new budget for JWST.  We support the $374 million requested for JWST; however, it is currently going through a bottom-up cost estimate process, and the full cost to launch JWST at the earliest possible date will be known by mid-summer. NASA must be ready to adjust its funding profile at that time in order to optimize the use of federal money.

Management is being solved now – funding is key

Smith, 11 [Marcia Smith is President of the Space and Technology Policy Group, LLC, which specializes in news, information and analysis of civil, military and commercial space programs and other technology areas. “JWST Independent Review Faults Management, not Techincal Performance; Launch Date Slips to 2015,” November 11, 2010, http://spacepolicyonline.com/pages/index.php?option=com_content&view=article&id=1211:jwst-independent-review-faults-management-not-techincal-performance-launch-date-slips-to-2015&catid=67:news&Itemid=27]
An independent review of NASA's James Webb Space Telescope (JWST) demanded by Senator Barbara Mikulski (D-MD) has concluded that the program's cost has grown to $6.5 billion and the earliest it can launch is September 2015.   This compares to the current projected cost of $5.1 billion and launch date of 2014.  The report was released by NASA today.   The head of the review team, John Casani, summarized the findings in a letter to NASA Administrator Charlie Bolden, faulting the project's "budgeting and program management, not technical performance." In response, Mr. Bolden issued a statement that he is reorganizing the management of the program both at NASA headquarters and at Goddard Space Flight Center: "No one is more concerned about the situation we find ourselves in than I am, and that is why I am reorganizing the JWST Project at Headquarters and the Goddard Space Flight Center, and assigning a new senior manager at Headquarters to lead this important effort. The new JWST program director will have a staff of technical and cost personnel provided by the Science Mission Directorate and report to the NASA associate administrator. This will ensure more direct reporting to me and increase the project's visibility within the agency's management structure. Additionally, the Goddard Space Flight Center's project office has been reorganized to report directly to the center director. That office is undergoing personnel changes to specifically address the issues identified in the report." The overruns and schedule slips are problematic not only in and of themselves, but because NASA's Science Mission Directorate has made clear that there will be no new major astrophysics projects until this telescope is launched.   The National Research Council recently issued its Decadal Survey for astronomy and astrophysics, recommending projects for the next decade based on the assumption that JWST would be launched in 2014 and that about $2 billion would be available for new projects in the next decade.   The additional funds now needed to finish JWST could very well upset those plans. Senator Mikulski represents Goddard Space Flight Center and chairs the Senate appropriations subcommittee that funds NASA.   She has been a strong supporter of JWST, but was alarmed by reports of new cost growth this year, which led to her insistence that NASA create the independent review team.

NASA is implementing the reforms now

CSM, 10 [Nov 11, 2010, Pete Spotts, Christian Science Monitor, “NASA's next big space telescope in financial trouble,” http://www.csmonitor.com/Science/2010/1111/NASA-s-next-big-space-telescope-in-financial-trouble]

In responding to the review's release, NASA officials also announced an overhaul of the project's organizational structure. NASA Administrator Charles Bolden said in a statement released Wednesday that he has pulled leadership duties from the Goddard Space Flight Center in Greenbelt, Md., into NASA headquarters in Washington. He appointed Richard Howard, the agency's deputy chief technologist, to oversee the project.  “I am encouraged the [review panel] verified our assessment that JWST is technically sound, and that the project continues to make progress and meet its milestones. However, I am disappointed we have not maintained the level of cost control we strive to achieve – something the American taxpayer deserves in all of our projects," Mr. Bolden said.  NASA once again is thus grappling with issues that have bedeviled it since the end of Apollo. From the shuttle to the Constellation Program, budgets for many flagship projects have ballooned far beyond overruns typical for never-done-this-before aerospace projects – either because the agency was overly optimistic about what it would take to do the job or because Congress didn't fully fund an otherwise carefully budgeted program – or both.  The telescope itself has been a technological challenge. Instead of a single light-gathering mirror, as the Hubble Space Telescope has, the JWST's mirror is made up of segments that must be carefully controlled on orbit to maintain the right shape. That segmented mirror is about 21 feet wide, compared with Hubble's eight-foot-wide mirror. The wider mirror allows the JWST to see faint objects that Hubble can't spot.  It is designed to orbit the sun in a region of space some 932,000 miles from Earth called the L2 point – a gravitational sweet spot beyond the night half of Earth where the Earth's and sun's gravity virtually cancels each other. The telescope can then remain in its location without having to carry large quantities of fuel for orbital corrections.  The telescope is designed to collect and analyze objects at infrared wavelengths, rather than with visible or ultraviolet light. This will allow it to spot the universe's first galaxies some 13.5 billion light-years away, as well as budding solar systems and planets in the Milky Way, designers say.

NASA is fixing the management problems

Nasa.gov, 10 [no date was given but it is at least from Nov, 2010 because it is responsive to a review finished in Nov, 2010, “Theme Overview,” http://www.nasa.gov/pdf/516649main_FY12Budget_Estimates-JWST.pdf]

The James Webb Space Telescope (JWST) is a flagship mission and essential contributor to NASA's goal in astrophysics to "discover how the universe works, explore how the universe began and evolved, and search for Earth-like planets." JWST contributes to answering a broad scientific question emanating from this goal: How did the universe originate and evolve to produce the galaxies, stars, and planets we see today? By being able to look back into the history of the universe, to see the first light from the first stars, JWST enables the study of how galaxies, stars and planetary systems came into being, how they evolve, and ultimately how they end their lives. Additionally, the mission will make discoveries that will help scientists understand how matter, energy, space, and time behave under the extraordinarily diverse conditions of the cosmos, and the characteristics of planetary systems orbiting other stars.  Because of the significance of the JWST, a new theme was created. The elevation of JWST to its own theme reflects management changes implemented in FY 2011 to improve oversight and control over the project in direct response to the Independent Comprehensive Review Panel's (ICRP) report in November 2010. The project, which was previously managed within the Science Mission Directorate's (SMD) Astrophysics Division within NASA Headquarters, and was part of the Cosmic Origins Program, is now managed via a separate program office at NASA Headquarters. The JWST Project Manager at Headquarters now reports directly to NASA's Associate Administrator and the Associate Administrator of SMD. The lead Center for JWST, Goddard Space Flight Center (GSFC). has also implemented changes, with project management now reporting directly to the Center Director.  Note that the technical content of the JWST project has not changed as a result of any of these management changes, and in fact the changes have been made in recognition of the high importance of this mission for the Agency and the astrophysics community.  JWST was again included as a high priority in the most recently released National Academies decadal survey for astronomy and astrophysics entitled "New Worlds, New Horizons in Astronomy and Astrophysics" (National Academies, 2010). The project remains an integral part of SMD's portfolio of bold new Astrophysics initiatives that open the universe to reveal new discoveries. JWST was the top priority of earlier decadal surveys, and helps to provide the foundational science upon which the new projects of the latest survey depend. 

AT: Tech Barriers

NASA tech on track- Mirrors prove only funding is necessary

UPI, 11 [June 20, 2011 Science News “Space telescope mirrors pass test,” http://www.upi.com/Science_News/2011/06/20/Space-telescope-mirrors-pass-test/UPI-63521308617046/
NASA says the first six of 18 mirror segments that will form a new space telescope's primary mirror have successfully completed final cryogenic testing. The 10-week test included two cycles in which the mirrors destined for the James Webb Space Telescope were chilled to minus 379 degrees Fahrenheit and then brought back to ambient temperature to ensure the mirrors respond as expected in the extreme temperatures of space, a NASA release said. A second set of six mirror assemblies will begin testing in July and the final set of six will be tested in the fall, the agency said. Each mirror segment measures about 4.3 feet in diameter and the 18 mirrors will form the 21.3-foot hexagonal mirror assembly critical for infrared observations. The mirrors, made of the light and strong metal beryllium, are coated with a microscopically thin coat of gold to allow the mirror to collect infrared light efficiently. The telescope is a combined project of NASA, the European Space Agency and the Canadian Space Agency. 
AT: They don’t need money 

Failure of projects like JWST makes NASA look weak 

Lawler, 06 – a senior writer with Science Magazine, and freelance writer for Smithsonian, National Geographic, Discover, Archaeology [March 17, 2006, Andrew Lawler, “A Space Race to the Bottom Line,” http://www.sciencemag.org.proxy.lib.umich.edu/content/311/5767/1540.full]
But those projects are costing far more than planned. The most dramatic example is the James Webb Space Telescope (JWST), whose price tag is now $4.5 billion—$1 billion above the planned cost. A host of other projects are in the same boat. Costs for the Stratospheric Observatory for Infrared Astronomy (SOFIA) have ballooned from $400 million to $650 million, and several projects considered by the academies to be mid-size efforts now have grown to the size of flagship missions. “The problem is an enormous growth in the cost of doing programs; the numbers don't add up,” says Thomas Young, a former aerospace executive and board member. To cope with the budget crunch combined with rising costs, NASA officials are taking drastic steps to curtail costs and limit new starts—mostly by deferring missions, canceling troubled projects, and reducing the amount of money scientists spend to analyze research data. As a result, the number of new science missions launched will decline from a dozen this year to one in 2010. In the meantime, aging spacecraft will begin winking off. “This looks like we're going out of business,” Baker says.

AT: NASA Will Ask for Money

Bolden will just tradeoff funds internally – he won’t request more funding

Kelly, 11 – has spent eight years covering the space industry for FLORIDA TODAY [June 6, 2011, John Kelly, wtsp.com, “NASA's James Webb Space Telescope billions over budget, 7 years late,” http://www.wtsp.com/news/article/195686/250/Telescope-debacle-devours-NASA-funds]

The Independent Comprehensive Review Panel concluded NASA needed to make immediate management changes mostly because leaders had not questioned and verified enough of what they were being told. The review panel recommended NASA headquarters take control, starting with a new cost estimate and schedule more in line with reality. The experts' estimate Webb might now cost $6.8 billion sparked criticism and worry in Congress and the scientific community. "Simply put, we are not in the business of cost overruns," said U.S. Sen. Barbara Mikulski, D-Maryland, chair of a NASA oversight committee, in a letter to NASA Administrator Charles Bolden. Bolden later said he will stretch the telescope's schedule, and budget, rather than ask Congress for more money in the short term.

AT: Hot Pixels

Hot pixels will only raise costs – doesn’t block solvency

Spacenews.com, 11 [March 11, 2011, “NASA Puts $30M Cost on JWST Hot Pixel Fix,” http://www.spacenews.com/civil/110311-nasa-cost-jwst-hot-pixel-fix.html]

The root cause of a problem affecting imaging sensors inside three of the James Webb Space Telescope’s (JWST) primary instruments continues to elude NASA, but under the worst-case scenario the U.S. space agency expects to spend about $30 million to remanufacture the faulty parts, the program’s director said March 3.

***2AC Add-Ons
2AC Space Colonization Add On
[This is already in the 1AC]

The JWST is key to spark a new era of space colonization.

Harrold, 08 – staff writer for the Gazette [July 18, 2008, Max Harrold, The Gazette, “Earth's twin coming into view; Scientists believe habitable planet will be spotted soon,” Lexis]

With less fanfare than H.G. Wells's science fiction, but no less of the sweep, scientists in Montreal this week are conjuring new Earths. This time, it's for real. Spotting Earth's twin is tantalizingly close - perhaps a year or two away - a conference of the world's top space scientists was told yesterday. "Everywhere we can look for planets we are finding them," said Sara Seager, a Torontonian who teaches physics at the Massachusetts Institute of Technology. "Everyone wants to meet an alien," Seager said, "but (extraterrestrial) life might just be bacteria." Of the 300 or so known exoplanets, as planets in other star systems are called, most are too close to their suns and too hot to sustain life. Some astronomers have claimed there are about 45 Earth-like planets. They might have water vapour in their atmospheres, Seager added. But until better optical techniques are devised, the Earth-like worlds can't be hailed as certainties, she said. "It certainly will happen in my lifetime," said Seager, who is about 40. "I intend to live a very long life." Finding an Earth twin, or several, would revolutionize how humans see themselves, she said. It might also begin a new era of space colonization. People "would probably want to send a probe there," she said. The hitch? "The closest one is probably 200 years away" using existing means of space travel. The distance isn't stopping scientists around the globe from engaging in a race to nail an Earth-like sighting, however. The biggest challenge is separating the intense light of a star to isolate a planet orbiting the star. Some planets have been sighted next to stars, but they are often so large and dense they would not support life. Seager is excited about other scenarios. If not Earth's twin, how about a cousin? she asked. Some planets spotted close to their suns might be habitable since the suns are much smaller and cooler. Some are several times larger than Earth, but with what might be a rocky composition, like Earth, and the chemicals in their atmospheres to sustain life. Seager said existing space telescopes like the Hubble, and the James Webb Space Telescope, to be launched in 2013, could be the ones to spot another oasis in space. Canada's $130-million contribution to the Webb includes providing its guidance system. A full-scale, 5.4-tonne model of the telescope is on view until tomorrow at the Old Port. The 37th International Scientific Assembly, for 2,000 leading space scientists, wraps up Sunday. Seager said looking for life on other planets is no longer considered futile, or blasphemous. "Even the Vatican's astronomer has said it's okay to look."
Every delay in space colonization risks a hundred trillion lives per second

Bostrum, 02 – Department of Philosophy, Yale University, Director of the Future of Humanity Institute at Oxford University [Nick, “Astronomical Waste: The Opportunity Cost of Delayed Technological Development,” Preprint, Utilitas Vol. 15, No. 3, pp. 308-314, http://www.nickbostrom.com/astronomical/waste.html]

As I write these words, suns are illuminating and heating empty rooms, unused energy is being flushed down black holes, and our great common endowment of negentropy is being irreversibly degraded into entropy on a cosmic scale. These are resources that an advanced civilization could have used to create value-structures, such as sentient beings living worthwhile lives. The rate of this loss boggles the mind. One recent paper speculates, using loose theoretical considerations based on the rate of increase of entropy, that the loss of potential human lives in our own galactic supercluster is at least ~10^46 per century of delayed colonization.[1] This estimate assumes that all the lost entropy could have been used for productive purposes, although no currently known technological mechanisms are even remotely capable of doing that. Since the estimate is meant to be a lower bound, this radically unconservative assumption is undesirable. We can, however, get a lower bound more straightforwardly by simply counting the number or stars in our galactic supercluster and multiplying this number with the amount of computing power that the resources of each star could be used to generate using technologies for whose feasibility a strong case has already been made. We can then divide this total with the estimated amount of computing power needed to simulate one human life. As a rough approximation, let us say the Virgo Supercluster contains 10^13 stars. One estimate of the computing power extractable from a star and with an associated planet-sized computational structure, using advanced molecular nanotechnology[2], is 10^42 operations per second.[3] A typical estimate of the human brain’s processing power is roughly 10^17 operations per second or less.[4] Not much more seems to be needed to simulate the relevant parts of the environment in sufficient detail to enable the simulated minds to have experiences indistinguishable from typical current human experiences.[5] Given these estimates, it follows that the potential for approximately 10^38 human lives is lost every century that colonization of our local supercluster is delayed; or equivalently, about 10^31 potential human lives per second. While this estimate is conservative in that it assumes only computational mechanisms whose implementation has been at least outlined in the literature, it is useful to have an even more conservative estimate that does not assume a non-biological instantiation of the potential persons. Suppose that about 10^10 biological humans could be sustained around an average star. Then the Virgo Supercluster could contain 10^23 biological humans. This corresponds to a loss of potential equal to about 10^14 potential human lives per second of delayed colonization. What matters for present purposes is not the exact numbers but the fact that they are huge. Even with the most conservative estimate, assuming a biological implementation of all persons, the potential for one hundred trillion potential human beings is lost for every second of postponement of colonization of our supercluster.[6]

Ext Webb Can Find Exoplanets
Webb will be able to find exoplanets with incredible accuracy 

Coulter, 10 [Dauna Coulter is a Science Writer at Schafer Corporation for NASA,  Senior Technical Writer at ADTRAN Senior Technical Writer at Lockheed Martin Technical Editor/Writer at Teledyne Brown Engineering. “Alien Planet Safari”, January 14th, 2010, http://nasascience.nasa.gov/science-news/science-at-nasa/2010/14jan_planetsafari/ ] 

The premiere observatory of the next decade, the James Webb Space Telescope, will launch in 2014 in search of "big game"--namely, the first stars and galaxies ever formed in our Universe. But the "little game" could turn out to be just as interesting. There's a dawning awareness among astronomers that the world's largest infrared telescope is going to be a canny hunter of planets circling faraway stars.  "Webb was originally conceived to search for the first galaxies and address the big cosmological questions associated with them, but we now know it can contribute powerfully to the planet hunt," says Mark Clampin of NASA's Goddard Space Flight Center. "Exoplanets are tremendously exciting. The field is changing literally by the day. I gave a talk on exoplanets the other day, and in the time between writing and delivering the speech, astronomers announced 30 new planets!"  The Webb telescope is the tool for carrying out detailed, high precision follow-up studies of these new planets other telescopes are flushing out of hiding. And such planets are sneaky -- hiding in the glare of their own "suns." "It's like trying to find a firefly's flash in the beam from a lighthouse," says Jonathan Gardner, Webb Deputy Senior Project Scientist from Goddard. "But there are ways to do it!" One way is called "transit science," which means studying the light from a star when a planet passes in front of the star. "Webb will measure the total light the star emits and then measure the amount of light when the planet crosses in front," explains Gardner. "This telescope can even detect brightness changes that occur when the planet passes behind the star. With some Doppler measurements from ground-based surveys, all this information helps us determine the planet's mass and radius, and then astronomers can start to think about the planet's composition." "We can also do spectroscopy during the transit," Gardner continues. "We measure the spectrum of the starlight before the transit, then again when the starlight is filtered through the planet's atmosphere during the transit." The starlight changes as it goes through the planet's atmosphere. "By comparing the two spectra for the star (in and out of transit), we can extract the planet's spectrum and learn about the planet’s atmosphere," says Clampin. "We have to collect a lot of infrared light -- a billion or more photons -- for each spectral element to isolate features. Webb is perfect for this kind of study." The telescope's huge 25 m2 collecting area can round up the herd of photons needed. And because Webb will be kept extremely cold thanks to its enormous sunshade and its location at the L2 Lagrange point, no extraneous source of heat will contaminate signals from the cosmos.  "We're thrilled at Hubble's science, but we need low thermal background to see the faint infrared things we want to see," says Clampin. "And Hubble starts to see its own thermal signature at a certain point because it's not a very cold telescope. "Webb will show us what the 'exoplanet zoo' looks like. This telescope will be very good at observing and taking spectra of gas giant planets, and we can take some spectral data on smaller planets, too, about Neptune-sized. Our telescope will also zoom in to study newly discovered super Earths' – planets bigger than Earth but smaller than Neptune." Webb can also find planets on its own. "The Webb telescope will use a technique called coronagraphy to look for gas giant planets," says Gardner. "A star's light is so brilliant that it outshines any nearby planet by a million to a billion to 1, but inside three of Webb's four cameras there's a black spot the light can't go through. We'll put the star behind the black spot so we can see the planet next to the star. It's like when a car is driving toward you at night with its high beams on, and you use your hand to block out that light so you can see the road." "Our eventual goal is to look for chemical evidence of life on some of these new planets. But we're not sure yet how well we'll be able to do that." "Can Webb find signs of life on a planet like Earth?" asks Clampin. "The answer is probably not. A true Earth twin would be too small to emit enough infrared light from its atmosphere for Webb to pick up." "Still, every time scientists make statements like that, someone proves them wrong. Transit science is changing so fast, it's hard to say exactly what wonders Webb's hunt will turn up." 

JWST is key to find viable exoplanets
Greene et al, 9 [T. Greene, T. Barman, C. Beichman, M. Clampin, D. Deming, J. Fortney, M. Marley “Exoplanets with the James Webb Space Telescope”,July 24th, 2009, http://nexsci.caltech.edu/workshop/2009/greene_jwst.pdf ] 

How much better will JWST be than Spitzer or Hubble that are producing such great results today? – Two major improvements • Larger aperture has more area (25 vs 0.5 m^2) for collecting light - about 7x the effective diameter of Spitzer: – S/N should be 7x more than Spiter in same time – 50 x less integration time for Spitzer S/N • We are still modifying the instruments to optimize them for transit observations! – Better near- and mid-IR capabilities overall – Reduce / eliminate slit losses in spectrographs – Studying spect. precision limits (Clampin, Deming, Lindler) – Optimize operation & calibration strategies (precision, bright limits).  • JWST MIRI filters (red boxes, left) can be used to detect deep CO2 absorption in Super-Earth atmospheres (MillerRicci 2009 model, left) • Modelling shows that modest S/N detections possible on several M star planets (Deming et al. 2009).  NIRCam and TFI/NRM can image / characterize planets with a wide range of masses and separations • JWST will characterize hot giant planets with high S/N and at R=100 – 500 spectral resolution with near-IR and mid-IR transit and secondary eclipse observations – Planet features detectable in a single transit @ R=500! • Thermal emission from super-Earth transiting planets in habitable zones of M stars can be detected in a few transits in a broad-band 20 µm filter • Characterization of some small planet atmsopheres possible – Exotic Super Earths (low gravity, H dominated atmospheres) possible! – Atmospheres of strict Earth analogs cannot be characterized – Stars produce too much photon noise 

JWST is uniquely capable of detecting the presence of Earth-like exoplanets – simulations prove  

Haswell 10 [Carole A. Haswell is a Senior Lecturer in Physics and Astronomy in the Department of Physics and Astronomy, The Open University. She worked on accretion flows around black hole binary star systems until becoming fascinated by the field of exoplanets. Her research work now focuses on observations of transiting exoplanets. “Transiting Exoplanets” (pg. 259-262) ] 

The facility that will lead in the characterization of these exo-Earths is the James Webb Telescope (JWST). As we saw in Chapters 5 and 6, the Hubble Telescope (HST) and the Spitzer Space Telescope (SST) have provided many of the most spectacular studies of the hot Jupiter exoplanets. These two observatories are nearing the ends of their missions, and NASA will follow them with the ambitious JWST, a space telescope with a 25 m2 collecting area, which is 50 times the collecting area of SST. JWST is scheduled for launch in 2014, and will hit around Earth's L2 point, as shown in Figure 8.1. JWST is optimized for the infrared, and will make observations in the wavelength interval 0.6-28 um. As warm objects emit in the infrared, JWST must be kept cool, which means that it must be shielded from the radiation from the Sun, Earth and Moon that would otherwise heat the telescope and instruments. JWST has a light shield to block this radiation, but it also, obviously, blocks access to the sky for the purposes of observing. To minimize the angle subtended by the light shield, the telescope needs the Sun, Earth and Moon to be all in the same direction.   The best place to accomplish this is the Earth’s L2 point. As we have seen throughout this book, the characterization of hot Jupiter exoplanets generally demands the extraction of small differential signal from observations of bright stars. The characterization of terrestrial exoplanets will be even more demanding. JWST’s orbit around L2 should allow it to make these high dynamic observations free from the systematic effects caused, for example, by HST’s regular transmission and emergent spectroscopy, and will produce high precision light curves. This should allow the techniques discussed in Chapters 5 and 6 to be applied successfully to transiting terrestrial exoplanets. While we obviously do not know what we will find when we observe planets that we have not yet discovered, we can make educated guesses. Earth's transmission and reflection spectra as determined from analysis of Earthshine reflected from the Moon. These data indicate the spectra that we might expect from Earth-twin exoplanets. As we saw in Figure 1.8, the contrast ratio between the Earth and the Sun is more favorable at longer wavelengths than shown in Figure 8.4, and JWST can take advantage of this.    The models are consistent with the (limited) data available on this planet and indicate the sort of features that JWST might detect. The next step in anticipating the results that JWST might produce is to pass the model spectrum through a simulator that takes into account the distance of the observing target, the overall quantum efficiency of the telescope and instrument, and any other sources of noise. This is, in essence, a sophisticated version of the signal-to-noise calculations that we discussed in Chapter 2, performed individually for each observed wavelength. Such simulations yield an expected observed spectrum, along with the anticipated error spectrum. An example of this is shown in Figure 8.7, where the blue line shows the model transmission spectrum, and the black histogram indicates the spectrum that might be expected from JWST after 28 hours of observing time. 

JWST tech will be able to expand the status-quo search for exoplanets beyond habitable atmospheres to the presence of oceans and volcanoes

Brown, 10 [Mark Brown, “James Webb telescope could detect extrasolar volcanoes”, September 8th, 2010, http://www.wired.co.uk/news/archive/2010-09/08/exoeruptions ]  

Astronomers believe that telescopic tech is getting so good, that we’ll soon be able to detect the volcanic eruptions of planets that lie outside our solar system using the James Webb Space Telescope, which could also detect oceans on exoplanets. The claim does comes with a few, hefty caveats though. Don’t expect any visual aids to go with your volcanic detection: it’s going to be decades before we can even get a blurry, barely visible image of an exoplanet’s rocky surface. Instead, the telescopes will use spectroscopic techniques, which measures the spectrum of electromagnetic radiation from stars and other celestial objects, to derive the properties of the distant objects. Astronomers are already using this technique to detect exoplanet atmospheres, but a group of theorists at the Harvard-Smithsonian Center for Astrophysics want to take it further, and use it to detect the signature of extrasolar eruptions. Secondly, the volcanic eruption would have to be a massive, earth-shattering sulphuric belch to be picked up by the detectors. Smithsonian astronomer Lisa Kaltenegger told Universe Today that even the closest exo-planetary eruptions would have to 10 to 100 times the size of Mount Pinatubo. Found in the Zambales Mountain range on the island of Luzon, in the Philippines, the 1991 eruption of Mount Pinatubo was one of the largest on Earth in living memory, releasing 17 million tons of sulfur dioxide into the stratosphere. And finally, for the last caveat, the tech won’t even be here until 2014. The James Webb Space Telescope may be able to detect the volcanic gases of an exoplanet some 30 light years away, but we’ll have to wait another four years to put its claims to the test. 

Only JWST has the facilities capable of tracking super-earth exoplanets

Clampin et al, 10 [Mark Clampin, JWST Science Working Group, JWST Transits Working Group, Drake Deming, and Don Lindle, “Comparative Planetology: Transiting Exoplanet Science with JWST”, http://www.stsci.edu/jwst/doc-archive/white-papers/JWST_planetology.pdf ] 

In summary, an increasingly rich diversity of transiting exoplanet systems will be discovered by ground and space-based surveys in the next decade. JWST occupies a unique niche as the successor to HST and Spitzer. It is the laboratory that will have to do the majority of the follow-up characterization of these systems, and is the only facility available that will be capable of undertaking spectral characterization of hot-Neptune and super-earth exoplanets. 

JWST key to find next habitable twin earth
McManus, 11 –Rhodes Scholar, master's degree in public affairs from Princeton University [2011, Jason Mcmanus, “Earth's Twin Update: Reflection of Alien Oceans Could Reveal Habitable Planet,” http://www.dailygalaxy.com/my_weblog/2011/02/earths-twin-update-reflection-of-alien-oceans-could-reveal-habitable-planet.html
The next generation of telescopes could reveal the reflection of light or "glint" from Ocean surfaces that signal the existence of Earth-like planets outside our Solar System. Scientists hope the reflection of light from mirror-like ocean surfaces could be picked up by the James Webb Space Telescope, Hubble's successor, set for launch in 2014. Tyler Robinson at the University of Washington in Seattle is hoping this new technique could be used in the quest to find the Holy Grail for exoplanet astronomers - a possible twin Earth. "We're focussing on a class of extra-solar planets yet to be detected, so things comparable in size and composition to the Earth and similar distances from their central star as the Earth is from the Sun," Robinson told BBC News. "The goal is to find something Earth-like in almost every sense of the world so we can even prove it has liquid oceans on its surface." This kind of ocean could be the signature of a planet where life had developed in the same way as it did on our own planet. "The glint I'm talking about is pretty much the exact same thing when you talk about gorgeous sunsets over the ocean. With the sun low on horizon, sun beams come in and glance off the ocean surface which is acting like a mirror and you get these beautiful red sunsets." Glint detected on Saturn's moon Titan confirmed the presence of a methane ocean. Tthese tell-tale glint spots are vital to finding Earth-like planets because, at distances of 20 or 30 light-years away, astronomers are decades from being able to image the surface of these alien worlds. "You would need to have a telescope that is absolutely humongous to make these kinds of measurements. It would have to be on the scale of the distance between Earth and Mars," Mr Robinson told BBC News Tyler Robinson hopes the James Webb Space Telescope could be used to help observe glint from exoplanets when it is launched in 2014. The JWST has been dubbed by some as the successor to Hubble and its job will be to peer into the early Universe and look for the formation of the first galaxies. But the telescope would need a bit of extra help, he told BBC News."That on its own isn't quite capable of making these measurements. What we would need is an external occulter," Mr Robinson explained."This is a separate shield that you would launch into space that has the job of blocking the light from a star and by blocking that light it enables you to see the dim little planets that are orbiting around that star. " As well as liquid water, another way life could be detected on exoplanets is through the presence of vegetation. Chlorophyll, the green pigment in plant leaves, is very strongly reflective at near infrared wavelengths. This bright red appearance of vegetation at such wavelengths is known as the "red edge". 

JWST helps understand origins of earth and establish potential human habitats  

G. Sonneborn, M. Clampin, H. Hammel, and the JWST Science Working Group 2010 JWST Study of Planetary Systems and Solar System Objects, http://www.stsci.edu/jwst/doc-archive/white-papers/JWST_planetary.pdf

Determination of the physical and chemical properties of planetary systems is the main objective of the planetary systems and the origins of life scientific theme of the James Webb Space Telescope (JWST). This white paper summarizes the mission’s capabilities for direct detection and study of exoplanets and circumstellar material (>0.1” from parent star), planets and other objects in our own Solar System, and corresponding scientific advances expected from JWST in the next decade. To understand the origins of the Earth and life in the universe, we need to study planet formation, composition, and evolution, including the structure and evolution of circumstellar material. JWST observations of Solar System objects and planetary systems around other stars will provide data crucial for understanding the origin of planetary systems, and the potential for stable habitable regions around other stars. JWST (Gardner et al. 2006) will have the capability to make significant, early progress in extrasolar planet and Solar System studies. The JWST instrumentation features several coronagraphs that will be able to conduct programs imaging debris disks, and conduct searches to directly detect gas giant exoplanets. JWST has a wide range of capabilities for high contrast imaging by means of coronagraphy in the near to mid-infrared, and speckle deconvolution by means of integral field spectroscopy and tunable filter imaging that provide it with unique discovery space for exoplanet science. The exoplanet coronagraphic capabilities of JWST summarized here are described in more detail by Clampin et al. (2007)

JWST will find exoplanets

Spotts, 11 – staff writer [June 17, 2011, Pete Spotts, The Christian Science Monitor, “Space exploration: Will budget cuts stall search for other Earths?” Lexis]

Faced with the collapse of two keystone projects, researchers are becoming more inventive. For instance, one space telescope that remains on the books, the James Webb Space Telescope, in principle could perform spectra-gathering duties on nearby exoplanets - something no one envisioned at the time the telescope was planned, says Matt Mountain, director of the Space Telescope Science Institute in Baltimore. If less than 10 percent of the telescope's observing time is dedicated to exoplanets - and if the project adds a "star shade" flying in formation with the telescope to block light from an exoplanet's host star - studies suggest that the telescope could detect and characterize at least five Earth-like planets around nearby stars during five years of observing. "This looks remarkably like what TPF-C would do," Dr. Mountain says, referring to one of the designs for the TPF.

AT: Kepler Solves Exoplanets

Kepler won’t be able to find near exoplanets – WFIRST is key

Marston, 10 – a news reporter for Scientific American magazine, specializing in stories on space and physics [Aug 20, 2010, John Matson, “Slow and Steady: Astronomy Advisory Report Charts a Long Road for Exoplanet Science,” http://www.scientificamerican.com/article.cfm?id=slow-and-steady-astronomy]

"Personally, as a working astrometrist, I found the [SIM] outcome both unsurprising and irritating," says Fritz Benedict, an astronomer at The University of Texas at Austin. "Why unsurprising? Astrometry is a hard sell. We don't make pretty pictures. Why irritating? We would have probably found Earth-mass planets in Earth-like orbits around nearby sun-like stars." Kepler should be sensitive enough to detect Earth-like worlds, but the spacecraft is focused on surveying a large number of distant stars rather than a small number of local stars whose proximity would allow more detailed study of any planetary companions. Once these Earth-like worlds are found, a proposed mission such as the Terrestrial Planet Finder (TPF) could scan those planets for chemical signatures such as oxygen and methane that might indicate the presence of life. That was the sequence recommended by an exoplanet task force of the Astronomy and Astrophysics Advisory Committee, which advises NASA and other government agencies. The task force's 2008 report endorsed a space astrometry mission as the most viable first step toward detecting possible living planets. But the new decadal survey concluded that the target worlds for a TPF-like mission could be identified from observatories on the ground, obviating the need for SIM, even though the sensitivity of those telescopes is currently far from sufficient to carry out such a survey. TPF itself is barely mentioned by name in the new report, but its objectives loom large in the committee's recommendations. "The top priority for a medium-class mission is technology development for an exoplanet imaging mission, which is TPF," says James Kasting of Pennsylvania State University, who has worked on one of the proposed designs for a TPF. "The mission may not be called out explicitly, but the concept is." The committee decided that TPF as it had been proposed was premature and overambitious, says astrophysicist Roger Blandford of Stanford University, who chaired the decadal survey panel. But he adds that "the scientific rationale for TPF—to find habitable Earth-like planets—is one of the main objectives of our report." With further study, a consolidated mission of the TPF class could be outlined by the middle of the decade. "The expectation is that a flagship mission will be proposed to the next decadal survey," Blandford says. But the report recommends that NASA spend just $4 million per year at the outset to define the mission's requirements and technological milestones, with perhaps $100 million more to be spent later in the decade after selecting a viable technology for the task. "It would be great if in 2020 Terrestrial Planet Finder was the number-one recommendation, but they haven't put enough money in to actually develop it before the next survey," says Sara Seager, an astrophysicist at the Massachusetts Institute of Technology. "Without the big projects such as SIM or Terrestrial Planet Finder, you can't find Earth-like planets around nearby stars." Despite the fact that the decadal survey scrapped SIM and essentially sent TPF back to the drawing board, exoplanet science scored a surprising coup with the committee's top-ranked space-based mission. The committee strongly backed an observatory called the Wide Field Infrared Survey Telescope (WFIRST), which would take the Joint Dark Energy Mission proposed by NASA and the Department of Energy and tack on an exoplanet census in the Milky Way's central bulge. WFIRST would detect planets by microlensing, a phenomenon in which the gravitational fields of distant worlds bend the light from background stars. Like Kepler, WFIRST would paint with a fairly broad brush, determining demographic information of distant planetary systems rather than fine details of nearby planets. But the inclusion of a microlensing mission in a top-ranked mission is good news for proponents of the technique. Scott Gaudi of Ohio State University, who works on the Microlensing Follow-up Network (MicroFUN), says that WFIRST, combined with Kepler and other surveys, will help build a census of planets of all kinds throughout the galaxy. "That this can be done with essentially the same instrumentation that is required to explore dark energy is a fantastic coincidence and unique opportunity, and it's great that the panel recognized this," Gaudi says.

Oldest Galaxy Scenario
The JWST is key to confirm the age of celestial bodies 

Wall, 11 – a senior writer for SPACE.com [Feb 7, 2011, Mike Wall, Space News, “JWST Could Confirm Oldest Galaxy — If It Overcomes Budget Woes,” http://www.spacenews.com/civil/110207-jwst-confirm-oldest-galaxy.html]
SAN FRANCISCO — NASA’s next-generation space telescope could confirm the existence of the oldest galaxy yet seen and peer back even further in time, according to researchers. Astronomers using NASA’s Hubble Space Telescope announced Jan. 26 that they spotted a galaxy that formed less than 500 million years after the Big Bang, making it the oldest and farthest galaxy ever seen. While the scientists are confident in their discovery, a new instrument likely will be required to confirm the galaxy’s age and existence definitively, researchers said. That instrument is the infrared James Webb Space Telescope (JWST), NASA’s powerful successor to Hubble. JWST, which could launch in the fall of 2015, also will look back even further in time, to just a few hundred million years after the universe’s birth, researchers said. “We’re really pushing Hubble to its limits here,” study co-author Garth Illingworth of the University of California, Santa Cruz (UCSC), told reporters during a press conference on the oldest galaxy. “We’re looking excitedly to the future, to using the James Webb Space Telescope to really unearth the earlier times that Hubble in fact won’t be able to see.” Confirming the Find The researchers, led by Rychard Bouwens of UCSC and Leiden University in the Netherlands, performed a number of tests after the initial discovery. They are confident that the ancient galaxy — named UDFj-39546284 — exists, and that it dates to about 480 million years after the Big Bang that scientists think began the universe, which is about 13.7 billion years old. “It’s not 100 percent. There’s no way we can guarantee that,” Illingworth said. “But we think it’s very likely.” To officially confirm finds such as galaxy UDFj-39546284, astronomers usually measure spectra of the objects so they can study their light in detail. Typically, scientists use ground-based instruments for such follow-up work. However, at about 13.2 billion light-years away, UDFj-39546284 is so faint and distant that no ground-based telescope can do the job, Illingworth said. “Ultimately, to get the same level of confidence, we’ll need the James Webb Space Telescope,” he said. “This is incredibly faint. We can’t do anything with our current ground-based telescopes on this.” James Webb also will be able to peer back further in time, researchers said. Hubble’s capabilities max out at about 480 million years after the universe’s birth, but JWST should be able to see objects that formed just 200 million or 300 million years after the Big Bang. That difference may not seem like much, but it is a big deal, Illingworth said. Astronomers could gain key insights about the earliest epochs of star and galaxy formation. “The first stars may well have come together at about 200 million years,” Illingworth said. “James Webb should take us back into a very important timeframe, when galaxies were really coming together.”

2AC Disease Add On

Credibility is key to sustain NASA
Wronkiewicz, 09 – Degree from University of Illinois at Urbana-Champaign [September 14, 2009, Matt Wronkiewicz, http://www.floridatoday.com/content/blogs/space/2009/09/nasa-not-as-expensive-as-you-think.shtml
The key to more funding for NASA is credibility. It's been decades since they last finished a project without blowing the budget or de-scoping the requirements. What they really needed right now was an Ares I on track for its first flight in 2011. When the Vision for Space Exploration was announced back in 2004, NASA was given yet another chance to do something great in outer space. Yet they managed to take the program completely off the rails even before Congress had a chance to under-fund it. Now the HSF panel is asking for more money for NASA, and it's going to be a really hard sell. Taxpayers have been promised the Moon too many times.
NASA solves disease—Tracks and predicts outbreaks which prevents entire populations from succumbing to outbreaks

NASA, 05 [February 18, 2005, NASA, “Attacking from Above and Below,” http://weboflife.nasa.gov/currentResearch/currentResearchGeneralArchives/attackFromAbove.htm]
Penicillin, one of the most important discoveries in medical history, was found purely by accident. Today, with the furious scramble to treat and cure diseases ranging from malaria to AIDS, drugs are engineered rather than stumbled upon. As important as treatment is to the victims of disease, the ability to track and predict outbreaks can help prevent entire populations from ever succumbing to a given illness. Surprisingly enough, space exploration has resulted in new ways to fight disease at both the drug development and epidemiological levels. For the most part, drugs are not so much "discovered" anymore. They are designed. Scientists can now target a specific protein of a pathogen–be it bacterial or viral– to maximize a drug’s effectiveness while at the same time minimizing possible side effects. This method, known as rational drug design, has one major downside. The exact structure of the target protein must be determined, down to the last molecule. To uncover this molecular structure, scientists use x-ray crystallography. A crystal of the protein is bombarded with x-rays to produce a pattern which, much like a fingerprint, reveals the identity of the protein’s atomic structure. But to get an accurate pattern, the crystal must be as free of imperfections as possible. Growing such crystals can be extremely difficult, even impossible, on Earth because gravity causes the crystals to settle on top of one another resulting in structural flaws. 
 So, how do you grow crystals without gravity getting in the way? This is where NASA has been able to help out. In the microgravity of space, the 3-dimensional structures of crystals can form flawlessly and achieve larger sizes. Protein crystals grown on Space Shuttle missions provide scientists with up to 40% more information than crystals grown on Earth. In fact, NASA missions have led to the discovery of 30 protein structures and several novel drugs that are in various stages of clinical trials. Close to completion is a treatment for T-cell lymphoma, an aggressive form of cancer. Drugs to treat psoriasis and rheumatoid arthritis are also on the way. Potential treatments or cures for diseases ranging from influenza to diabetes are being developed based on protein structures. Many of these target protein structures could not have been determined without the help of crystals grown in space. 
 Chagas disease is an increasingly widespread, yet largely ignored, parasitic infection that affects an estimated 18–20 million people in Central and South America. The parasite can remain dormant for years, but once active, it usually attacks the heart muscle of its host. Eventually, the muscle becomes so thin that it bursts from regular blood pressure levels. Chagas deaths are often mistaken as heart attack fatalities. Currently, there is no cure. By the early 1990’s, Costa Rican researchers and their Latin American collaborators had isolated extracts from the native rain forest plants that block key enzymes in the parasite. Still, they needed to know the structure of the target enzyme in order to determine exactly what substance in the plants was interacting with it. All previous attempts to grow crystals of the target enzyme had failed, until a Costa Rican astronaut suggested asking NASA for help. Since 1996, Chagas crystals have been flown on three Shuttle missions, and efforts at finding a cure for Chagas have doubled. Project ChagaSpace is an international cooperative effort with seven countries working full-time to find a much-needed cure. 
 Many diseases, such as lung cancer or heart disease, can develop as the result of genetic predisposition or personal lifestyle choices. Others tend to be spread by external agents, or vectors, such as insects or rodents. Malaria, cholera, hantavirus, and Chagas disease are all examples of vector-borne diseases. The ability to track these vectors and other risk indicators helps public health officials prevent or reduce the impact of potentially devastating disease outbreaks. The remote sensing technologies NASA uses to study other planets and monitor the Earth’s environment are very good at tracking these indicators that are associated with disease outbreaks. Populations of disease-carrying mosquitoes increase as the result of certain weather patterns. Deer ticks–the carriers of Lyme disease–are more prevalent in areas with certain types of vegetation. The insect that carries the Chagas parasite is linked to high levels of deforestation, as well as seasonal warm weather. Satellite imagery can be used to track these indicators in the air, on land, or in the sea. Maps indicating areas of high risk can then be developed. Shifts in high risk areas can easily be tracked with remote sensing data, and preventative measures such as pesticide application can be taken as needed. 
 In an effort to facilitate the use of remote sensing in public health efforts, NASA sponsors the Third World Foundation. The organization trains scientists from developing nations to use the technology in tracking diseases specific to their countries. The space agency makes the technology and data sets available for use by these researchers worldwide. In the future, NASA’s role in disease-related research will continue to grow. The International Space Station will offer a platform for microgravity crystal growth experiments. The agency’s arsenal of Earth-observing technologies is expanding as well. More and higher resolution data will be available to public health organizations and epidemiologists. By putting on the squeeze from above and below, NASA is making a contribution in the fight against disease planet-wide.

***Space Leadership Advantage
JWST K2 Space Leadership

JWST funding is key to broader space leadership

AAS, 7/7/11 – the American Astronomical Society (AAS), established in 1899 and based in Washington, DC, is the major organization of professional astronomers in North America. Its membership of about 7,500 individuals also includes physicists, mathematicians, geologists, engineers, and others whose research and educational interests lie within the broad spectrum of subjects now comprising contemporary astronomy [July 7, 2011, “American Astronomical Society Statement on the James Webb Space Telescope,” http://aas.org/press/pr2011Jul07_jwst]
The proposal released on July 6 by the House Appropriations Subcommittee for Commerce, Justice, Science and Related Agencies to terminate the James Webb Space Telescope would waste more taxpayer dollars than it saves while simultaneously undercutting the critical effort to utilize American engineering and ingenuity to expand human knowledge. Such a proposal threatens American leadership in the fields of astrophysics and advanced space technology while likely eliminating hundreds, if not thousands, of high-tech jobs. Additionally, this proposal comes before the completion of a revised construction plan and budget for a launch of JWST by 2018. The United States position as the leader in astronomy, space science, and spaceflight is directly threatened by this proposal. The JWST is the highest-ranked mission in the National Academy of Science’s Astronomy and Astrophysics decadal survey released in 2000 and remains a high priority for the Nation’s astronomers in this decade as well, as the revolutionary successor to the Hubble Space Telescope. This survey, conducted once every 10 years by hundreds of the Nation’s leading scientists, prioritizes — based on scientific merit and impact — projects proposed by the scientific community that require significant government support for completion. These reports represent a community consensus on the efforts necessary to advance our knowledge of the universe. The potential of JWST to transform astronomy underlies many of the activities recommended in the 2010 decadal report released last August. JWST is designed to observe well beyond Hubble’s capabilities. It is expected to serve thousands of astronomers in the coming decades to revolutionize our understanding of our place in the Universe, just as Hubble has done since its completion and launch just over two decades ago. The JWST’s completion, launch, and operation will unveil new knowledge about the earliest formation of stars and planets and on a wide range of additional advanced scientific questions, including many not yet formulated. As was true with the Hubble Space Telescope, recognized as a tremendous success by the public, scientists, and policy-makers, building the most advanced telescopes comes with the risk of unexpected costs and delays. However, the whole Nation can rightly take pride in the engineering and scientific accomplishment that the completion and launch of such instruments represents. With the help of important international partners, we are the only nation that could lead such an effort; we should not shirk from completing the project when the most difficult engineering challenges have already been overcome. As stated in the Casani report, an independent review of project readiness completed late last year, “The JWST Project has made excellent progress in developing the difficult technologies required for its successful operation, and no technical constraints to successful completion have been identified.” The mirrors stand ready and waiting for integration into the spacecraft. The telescope has passed both preliminary design review and critical design review. It is time to complete construction and look ahead to JWST’s launch and science operations.

Collapse of the James Webb will crush US science leadership and kill thousands of jobs
SpaceDaily, 7/11/11 [Staff Writers @ SpaceDaily, 7/11/11, “AAS Issues Statement On Proposed Cancellation Of James Webb Space Telescope”, http://www.spacedaily.com/reports/AAS_Issues_Statement_On_Proposed_Cancellation_Of_James_Webb_Space_Telescope_999.html, SM]

The American Astronomical Society (AAS) today issued a strong statement protesting yesterday's proposal from the House Appropriations Committee to cancel the James Webb Space Telescope (JWST), Hubble's successor and the centerpiece of U.S. space astronomy for the next two decades. "The proposed cancellation of JWST is a bad idea," says AAS Executive Officer Dr. Kevin B. Marvel. "Several billion dollars have already been spent developing new cutting-edge technology, and the last thing the American people want is for Congress to throw good money away. The U.S. will rightly be proud of the accomplishments of JWST, but first we need to finish it and launch it." JWST is much larger than the Hubble telescope - 6.5 meters (21.3 feet) in diameter compared with 2.4 meters (7.9 feet) - and is designed to see much farther out in space and much farther back in time, to the era when the first stars and galaxies lit up the infant universe. Conceived in 1996 and under construction since 2004, JWST is passing one technical milestone after another en route to a launch later this decade. Just last month opticians finished polishing the last of its 18 primary-mirror segments. The House move to cancel JWST is part of a larger congressional effort to impose belt-tightening at NASA, the National Science Foundation (NSF), and other federal science agencies. In the Appropriations Committee's draft bill, for example, NASA is funded at $16.8 billion, which is $1.6 billion below last year's level and $1.9 billion below President Obama's request, and NSF would receive $6.9 billion, the same as last year's funding and $907 million below the president's request. The AAS recognizes that these are difficult and challenging economic times but feels strongly that any short-term budgetary gains from canceling JWST would be more than offset by the associated loss of high-tech jobs, damage to U.S. preeminence in science and technology, and loss of a mission that, like Hubble, is guaranteed to inspire the public and motivate large numbers of American schoolchildren to pursue careers in science, technology, engineering, and mathematics. "JWST will lay the foundation on which a better understanding of the early universe will be built," says AAS President Dr. Debra M. Elmegreen. "It has the potential to transform astronomy even more than the Hubble Space Telescope did, and it will serve thousands of astronomers in the decades ahead. We cannot abandon it now." The full text of the AAS statement, written by the Society's Executive Committee and the Committee on Astronomy and Public Policy, follows: American Astronomical Society Statement on the James Webb Space Telescope Adopted 7 July 2011 The proposal released on July 6 by the House Appropriations Subcommittee for Commerce, Justice, Science and Related Agencies to terminate the James Webb Space Telescope would waste more taxpayer dollars than it saves while simultaneously undercutting the critical effort to utilize American engineering and ingenuity to expand human knowledge. Such a proposal threatens American leadership in the fields of astrophysics and advanced space technology while likely eliminating hundreds, if not thousands, of high-tech jobs. Additionally, this proposal comes before the completion of a revised construction plan and budget for a launch of JWST by 2018. The United States position as the leader in astronomy, space science, and spaceflight is directly threatened by this proposal. The JWST is the highest-ranked mission in the National Academy of Science's Astronomy and Astrophysics decadal survey released in 2000 and remains a high priority for the Nation's astronomers in this decade as well, as the revolutionary successor to the Hubble Space Telescope. This survey, conducted once every 10 years by hundreds of the Nation's leading scientists, prioritizes - based on scientific merit and impact - projects proposed by the scientific community that require significant government support for completion. These reports represent a community consensus on the efforts necessary to advance our knowledge of the universe. The potential of JWST to transform astronomy underlies many of the activities recommended in the 2010 decadal report released last August. JWST is designed to observe well beyond Hubble's capabilities. It is expected to serve thousands of astronomers in the coming decades to revolutionize our understanding of our place in the Universe, just as Hubble has done since its completion and launch just over two decades ago. The JWST's completion, launch, and operation will unveil new knowledge about the earliest formation of stars and planets and on a wide range of additional advanced scientific questions, including many not yet formulated. As was true with the Hubble Space Telescope, recognized as a tremendous success by the public, scientists, and policy-makers, building the most advanced telescopes comes with the risk of unexpected costs and delays. However, the whole Nation can rightly take pride in the engineering and scientific accomplishment that the completion and launch of such instruments represents.

The plan is key to broader innovation – even if the actual telescope fails, building it leads to technological spinoffs in the short term 
Blum, 7/10/11 [Matt Blum, July 10, 2011, “Why You Need to Help Save the James Webb Space Telescope”, http://www.wired.com/geekdad/2011/07/why-you-need-to-help-save-the-james-webb-space-telescope-geekdad-weekly-rewind/, SM]

The latest U.S. House of Representatives appropriations bill seeks to cut funding for NASA by $1.6 billion, and in the process eliminate the James Webb Space Telescope (JWST) project. While it is undeniable that the project has had large cost overruns and is behind schedule, it is also very clear that the project will once complete be a tool of enormous worth to the scientific community — and, through them, to the general population — not just in the U.S. but in the entire world. JWST was supposed to be finished by June 2014 and to cost about $5.1 billion. An independent review panel, however, last fall determined it would likely cost $6.5 billion and not be finished until September 2015. This is of course not a good thing, but it’s nothing new. In fact, there was a NASA project that was supposed to launch in 1983, but didn’t make it into space until 1990, and by the time it launched it had cost triple its original budget — about $11 billion in 2011 dollars. In the 21 years since its launch it has cost many billions more in servicing missions. I refer, of course, to the Hubble Space Telescope, whose cost overruns were outlined in a General Accounting Office (now Government Accountability Office) report in 1992 (PDF). Yes, Hubble has cost the U.S. a substantial amount of money, but its contributions to science have been of incalculable worth: the way we look at the universe has changed in ways we could never have predicted before the telescope’s launch. And JWST will be a much, much better telescope than Hubble, and not just because it has the benefit of decades-better technology. Not only will it be in a much higher orbit than Hubble, but it will be substantially larger and thus able to collect considerably more detailed and more distant observations. Scientists have some educated guesses as to what kinds of discoveries JWST could make, but it’s very likely that, as it was with Hubble, many things it will find are so revolutionary they’re simply beyond our ability to predict. This would not be the first time Congress has struck down a major scientific project in the middle of its production. In 1993 Congress eliminated funding for the Superconducting Super Collider (SSC) project because of predicted substantial cost overruns. The SSC would have, had it been completed, been nearly three times the size of the Large Hadron Collider (LHC) in Europe and would have gone online considerably earlier. Who knows where particle physics would be today if the discoveries being made only now with the LHC had been made ten or fifteen years ago? And it’s not just the scientific discoveries made by the final product that are significant: There have been many technological advances made in the process of the telescope’s creation, just as there were when Hubble was constructed. It would be senseless to throw away the $3 billion already spent on JWST and to forego discoveries we can only imagine right now.

Cuts in JWST and other flagship missions would devastate NASA
Friedman, 11 – recently stepped down after 30 years as Executive Director of The Planetary Society. He continues as Director of the Society's LightSail Program and remains involved in space programs and policy. Before co-founding the Society with Carl Sagan and Bruce Murray, Lou was a Navigation and Mission Analysis Engineer and Manager of Advanced Projects at JPL. [Nov 29, 2010, Lou Friedman, Space Review, “Year of the solar system,” http://www.thespacereview.com/article/1733/1]

of human space flight. Robotic space flight is much less of an issue, unlike several years ago when Earth and space science programs were being cut back. The administration and Congress have been nearly unanimous in their support of science and robotic missions. No doubt this is because the money involved is much less, and the purposes of the missions much clearer, all well vetted in the science community and the public. But let’s not be complacent about that: there are some big issues lurking on the horizon. The increasing cost and longer schedule for the James Webb Space Telescope is an issue that actually has already come into view. More than one billion dollars of new money will be needed, and the launch is now projected to be no earlier than the end of 2015. The planetary science community, meanwhile, is watching two huge trains approach, with the hope that they are not on the same track: the NASA-ESA Europa Jupiter System Mission with a NASA Europa orbiter and an ESA Ganymede orbiter, and the NASA-ESA burgeoning Mars exploration plan with missions in 2016 and 2018 leading to sample return in the 2020s. Both are multi-billion-dollar missions with interlocking commitments in Europe. We can expect both to have high priority in the forthcoming National Research Council decadal survey—although how they will deal with who goes first, and how, is something we all wait to see. As always, however, the biggest issue on the horizon is money. The hot political issue right now is cutting the budget deficit. This week the lame-duck Congress meets to consider the budget deficit and hopefully resolve the fiscal year 2011 appropriations for the federal agencies. There are many pressures to cut spending and the space program has already been discussed as a candidate for budget cuts by the deficit reducers. At the same time, the NASA administrator is calling for an additional shuttle flight, which would be a very expensive addition to next year’s budget. Political debate will likely spread from just the human space program to the robotic programs, and Earth science may become a target again of the new Republican-dominated House of Representatives. Observing the Earth’s climate change has become to some an ideological issue. The big flagship missions—James Webb already in development, Europa and Mars now being born—could also become targets for postponements or cuts. This would be sad and perhaps devastating for NASA, for the great flagship missions of Hubble, Spirit and Opportunity, and Cassini/Huygens have brought great glory and reward to NASA and to the public in the past decade. Imagine the popular support for NASA without these missions, or without the new ventures of exploration being planned for the next decade.

2AC Science Leadership Good

Science leadership is key to stable hegemony and international influence – none of their turns apply
Coletta, 09 – Duke University , Ph.D. in Political Science, December 1999 Harvard University , Master in Public Policy, 1993 Stanford University , Master in Electrical Engineering, 1989 Stanford University , B.S.E.E., 1988 [September 2009, Damon Coletta, “Science, Technology, and the Quest for International Influence,” http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA536133&Location=U2&doc=GetTRDoc.pdf]

On the one hand, leaders of both political parties in the United States recognize the traditional links between scientific progress and international leadership. The President has found broad support in an era of tight budgets for research that can prompt technological development for ground units of the Army or Marines scrambling to solve counterinsurgency problems or for U.S. carmakers urgently redesigning their products in a volatile global market. With respect to its military crisis and its economic crisis, the most powerful nation-state reserves space in its accounts for science to help innovate its way out. Less appreciated is how scientific progress facilitates diplomatic strategy in the long run, how it contributes to Joseph Nye‘s soft power, which translates to staying power in the international arena. One possible escape from the geopolitical forces depicted in Thucydides‘ history for all time is for the current hegemon to maintain its lead in science, conceived as a national program and as an enterprise belonging to all mankind. Beyond the new technologies for projecting military or economic power, the scientific ethos conditions the hegemon‘s approach to social-political problems. It effects how the leader organizes itself and other states to address well-springs of discontent—material inequity, religious or ethnic oppression, and environmental degradation. The scientific mantle attracts others‘ admiration, which softens or at least complicates other societies‘ resentment of power disparity. Finally, for certain global problems—nuclear proliferation, climate change, and financial crisis—the scientific lead ensures robust representation in transnational epistemic communities that can shepherd intergovernmental negotiations onto a conservative, or secular, path in terms of preserving international order. In today‘s order, U.S. hegemony is yet in doubt even though military and economic indicators confirm its status as the world‘s lone superpower. America possesses the material wherewithal to maintain its lead in the sciences, but it also desires to bear the standard for freedom and democracy. Unfortunately, patronage of basic science does not automatically flourish with liberal democracy. The free market and the mass public impose demands on science that tend to move research out of the basic and into applied realms. Absent the lead in basic discovery, no country can hope to pioneer humanity‘s quest to know Nature. There is a real danger U.S. state and society could permanently confuse sponsorship of technology with patronage of science, thereby delivering a self-inflicted blow to U.S. leadership among nations. Perhaps all these observations reflect Thucydides‘ cycle—the rise and fall of great powers—and nothing can be done. Yet, such pessimism ignores the successful record of the United States in negotiating comparable dilemmas, notably the contradiction between capitalism, an economic system that concentrates wealth, and democracy, a political system that diffuses the vote. Fareed Zakaria, editor at Newsweek magazine and author of rare books that travel across highbrow international relations theory and popular culture, offered some room for maneuver when he characterized the current crisis in capitalism as a crisis in professions for American democracy. 84 Adam Smith‘s laissez-faire market could not survive without Adam Smith‘s theory of moral sentiments. Today‘s sophisticated global economy will not create wealth without professions that are both technically competent and socially conscious. A growing literature in American politics applies principal-agent dynamics to explain how democracies respond to policy challenges demanding technical expertise. 85 Typically, the agents are professionals responsible for conveying expert knowledge to politician principals representing the public interest. Whether the professionals are military officers, intelligence agents, or diplomats, American democracy faces a dilemma of control. Too much monitoring or intervention politicizes the agents, binds them from speaking truth to power and guts their value as expert professionals. Too little direct involvement means the experts can use their information advantage to manipulate the principal: technocracy replaces government by the people. The social science literature recognizes that the best practical solution is somewhere in between, and anticipating Zakaria, that the dilemma is less acute if the professionals develop Adam Smith‘s moral sentiments, that is, if the expert advisers see themselves as officers with a stake in the larger system. The more seriously professionals take this moral code to serve the principal and not game the system by exploiting asymmetric knowledge for their individual benefit, the more autonomy they can be granted, and the more the republic can gain from expertise in military affairs, intelligence analysis, or economic strategy. Particularly after the U.S. government‘s dramatic expansion of patronage for science through the Office of Naval Research in 1946, science is home to one of those professions vital for maintaining national power and position in the international system. Furthermore, a familiar principal-agent dilemma confounds democratic attempts to strike the balance between technocratic virtuosity and public accountability. 86 At present, the difficulties mission-oriented bureaucracies like ONR have in detecting and nurturing Nobel quality work in the basic sciences suggest that democratic constraints are set too tight. To regain the reputation abroad for outstanding American Science, government sponsors will have to grant scientists more autonomy at home, especially in the field of basic research. Program directors and scientist beneficiaries at university will garner more freedom from politicians and policymakers if they can embrace a professional ethos both patriotic and moral. If these professionals internalize social benefits to science, to mankind, and to America‘s international influence from fulfilling the public trust, American democracy can scale back its regulations.  It can also subdue debilitating demands for timely material results without fretting over the loyalty of experts serving on the remote frontiers of science.

2AC Science Leadership Good – Soft Power

Science leadership bolsters international cooperation
Friedman, 11 – recently stepped down after 30 years as Executive Director of The Planetary Society. He continues as Director of the Society's LightSail Program and remains involved in space programs and policy. Before co-founding the Society with Carl Sagan and Bruce Murray, Lou was a Navigation and Mission Analysis Engineer and Manager of Advanced Projects at JPL. [Feb 14, 2011, Lou Friedman, The Space Review, “American leadership,” http://www.thespacereview.com/article/1778/1]

“American Leadership” is a phrase we hear bandied about a lot in political circles in the United States, as well as in many space policy discussions. It has many different meanings, most derived from cultural or political biases, some of them contradictory. The term sometimes arouses antipathy from non-Americans and from advocates of international cooperation. They may find it synonymous with American hubris or hegemony. It is true that American leadership can be used as a nationalistic call to advance American interests at the expense of non-American interests. But more often it may be used as an international call for promoting mutual interests and cooperation. That is certainly true in space, as demonstrated by the International Space Station, Cassini-Huygens, the James Webb Space Telescope, the Europa Jupiter System Mission, Mars 2016/2018 and Earth observing satellites. These are great existing and proposed missions, which engage much of the world and advance the interests of the US and other nations, inspire the public, and promote cooperation among technical and scientific communities worldwide. Yet space exploration and development are often overlooked in foreign relations and geopolitical strategies. Sometimes, the connection between space exploration and foreign relations has even been belittled in the space community. I refer to the NASA administrator’s foray into the Middle East last year, promoting science, math, and technology as a way to reach out to Muslim nations. It is true that he used some unfortunate wording, such as “foremost purpose,” but it was great that the administration wanted the space program to be part of its overarching international efforts to engaging the Muslim community in peaceful pursuits. Apollo and the International Space Station were both accomplishments motivated more by international and geopolitical interests than they were by space enthusiasm. It’s my view that space ventures should be used to advance American engagement in the world. (For example, with China on the space station and Russia in Mars Sample Return.) American leadership in space is much more desired that resented—except when it gets used unilaterally, as in the past Administration’s call for “dominance in cislunar space.” Asian countries (China, Japan, India) are especially interested in lunar landings; Western countries, including the US, much less so. However, cooperating with Asian countries in lunar science and utilization would be both a sign of American leadership and of practical benefit to US national interests. Apollo 11 astronaut Buzz Aldrin has been a leader advocating such cooperation. At the same time American leadership can be extended by leading spacefaring nations into the solar system with robotic and human expeditions to other worlds. The US can’t do everything alone. Climate monitoring, Earth observation, space weather prediction, and ultimately asteroid deflection are huge and vital global undertakings that require international participation. That is also true with exploration projects sending robots and human to other worlds. American leadership in these areas is welcomed and used by other countries, even as they develop their own national programs. The US government should make more of this and not treat it as an afterthought—or even worse, prohibit American leadership as the House of Representatives is doing this week by banning any China collaboration or cooperation. (The proposed House continuing resolution for fiscal year 2011 prohibits OSTP or NASA funds to be used for anything to do with China.) On a bigger stage I was struck by the demands of the Egyptian protesters over the past few weeks for American leadership and engagement in reforming their country, while at the same time strongly resenting any American interference in their country. This demand for American leadership and opposition to American hegemony may seem inconsistent. It is not: it only emphasizes the need to recognize the difference and use leadership for cooperation and engagement. If we Americans do this in the space program, we will accomplish more in our many Earth, space science, and exploration projects, and we will raise higher the importance of the space program on the national and international political agenda.

Science leadership is key to soft power
Coletta, 09 – Duke University , Ph.D. in Political Science, December 1999 Harvard University , Master in Public Policy, 1993 Stanford University , Master in Electrical Engineering, 1989 Stanford University , B.S.E.E., 1988 [September 2009, Damon Coletta, “Science, Technology, and the Quest for International Influence,” http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA536133&Location=U2&doc=GetTRDoc.pdf]

Scientific objectivity notwithstanding, it still matters if the most advanced knowledge about Nature consistently emanates from one of the states at the international bargaining table. Granted, the scientific lead is a subjective concept. No single country will win all the Nobel Prizes or conduct every cutting edge experiment, so what constitutes a dominant share depends on the collective judgment of others. Yet, once a country has this lead, it commands a certain respect in the global commons and in international negotiations. It may not always get its way, but the scientific leader‘s interests must be taken into account, if for no other reason than the best information—however professionally delivered—is most often being filtered through a British, French, Chinese, or American mind. Even when science does not beget a marketable product or an advanced weapon system for the would-be hegemon, it can serve the national interest, providing subtle endorsement for the lead state through composition of epistemic communities, where the best minds gather to resolve international policy disputes. In summary, basic science is more than an elixir for economic growth and superior military technology.8 When a national establishment underwrites unparalleled progress in this essentially cosmopolitan endeavor, it has spillover effects: in the way a state debates domestically and improves upon its organization and policy performance; in whether other countries admire a lead state‘s culture; and in steering international bargaining via talented scientists who keep their national identity as they migrate to increasingly influential epistemic communities.  

Intl Space Competition Now

US space leadership is in jeopardy – competition is increasing
Kaufman, 08 – Washington Post Staff Writer [July 9, 2008, Marc Kaufman, The Washington Post, “U.S. Finds It's Getting Crowded Out There,” Lexis]
China plans to conduct its first spacewalk in October. The European Space Agency is building a roving robot to land on Mars. India recently launched a record 10 satellites into space on a single rocket. Space, like Earth below, is globalizing. And as it does, America's long-held superiority in exploring, exploiting and commercializing "the final frontier" is slipping away, many experts believe. Although the United States remains dominant in most space-related fields -- and owns half the military satellites currently orbiting Earth -- experts say the nation's superiority is diminishing, and many other nations are expanding their civilian and commercial space capabilities at a far faster pace. "We spent many tens of billions of dollars during the Apollo era to purchase a commanding lead in space over all nations on Earth," said NASA Administrator Michael D. Griffin, who said his agency's budget is down by 20 percent in inflation-adjusted terms since 1992. "We've been living off the fruit of that purchase for 40 years and have not . . . chosen to invest at a level that would preserve that commanding lead." In a recent in-depth study of international space competitiveness, the technology consulting firm Futron of Bethesda found that the globalizing of space is unfolding more broadly and quickly than most Americans realize. "Systemic and competitive forces threaten U.S. space leadership," company president Joseph Fuller Jr. concluded. Six separate nations and the European Space Agency are now capable of sending sophisticated satellites and spacecraft into orbit -- and more are on the way. New rockets, satellites and spacecraft are being planned to carry Chinese, Russian, European and Indian astronauts to the moon, to turn Israel into a center for launching minuscule "nanosatellites," and to allow Japan and the Europeans to explore the solar system and beyond with unmanned probes as sophisticated as NASA's. While the United States has been making incremental progress in space, its global rivals have been taking the giant steps that once defined NASA: Â· Following China's lead, India has announced ambitious plans for a manned space program, and in November the European Union will probably approve a proposal to collaborate on a manned space effort with Russia. Russia will soon launch rockets from a base in South America under an agreement with the European company Arianespace, whose main launch facility is in Kourou, French Guiana. Â· Japan and China both have satellites circling the moon, and India and Russia are also working on lunar orbiters. NASA will launch a lunar reconnaissance mission this year, but many analysts believe the Chinese will be the first to return astronauts to the moon. Â· The United States is largely out of the business of launching satellites for other nations, something the Russians, Indians, Chinese and Arianespace do regularly. Their clients include Nigeria, Singapore, Brazil, Israel and others. The 17-nation European Space Agency (ESA) and China are also cooperating on commercial ventures, including a rival to the U.S. space-based Global Positioning System. Â· South Korea, Taiwan and Brazil have plans to quickly develop their space programs and possibly become low-cost satellite launchers. South Korea and Brazil are both developing homegrown rocket and satellite-making capacities. This explosion in international space capabilities is recent, largely taking place since the turn of the century. While the origins of Indian, Chinese, Japanese, Israeli and European space efforts go back several decades, their capability to pull off highly technical feats -- sending humans into orbit, circling Mars and the moon with unmanned spacecraft, landing on an asteroid and visiting a comet -- are all new developments. A Different Space Race In contrast to the Cold War space race between the United States and the former Soviet Union, the global competition today is being driven by national pride, newly earned wealth, a growing cadre of highly educated men and women, and the confidence that achievements in space will bring substantial soft power as well as military benefits. The planet-wide eagerness to join the space-faring club is palpable. China has sent men into space twice in the past five years and plans another manned mission in October. More than any other country besides the United States, experts say, China has decided that space exploration, and its commercial and military purposes, are as important as the seas once were to the British empire and air power was to the United States. The Chinese space program began in the 1970s, but it was not until 2003 that astronaut Yang Liwei was blasted into space in a Shenzhou 5 spacecraft, making China one of only three nations to send men into space. "The Chinese have a carefully thought-out human spaceflight program that will take them up to parity with the United States and Russia," Griffin said. "They're investing to make China a strategic world power second to none -- not so much to become a grand military power, but because deals and advantage flow to world leaders." Meanwhile, other nations are pushing to increase their space budgets. Ministers from the European Space Agency nations will vote in November on a costly plan to begin a human space program. David Southwood, ESA's director for science, said human space travel has broad support across the continent, and European astronauts who have flown to the space station on U.S. and Russian spacecraft are "extremely popular people" in their home nations. "It seems highly unlikely that Europe as a whole will opt out of putting humans into space," he said.

US Science Leadership Low

US science leadership slipping now—NASA revamping is necessary 

Cherry, 11 – staffwriter for Bay Area News [May 29, 2011, Mary Alys Cherry, “Moon men: U.S. space leadership slipping,” SHOCK WAVES http://www.yourhoustonnews.com/bay_area/news/article_9857fa1d-60e9-511c-81a7-e7eb08e87c1f.html]
While America pauses to remember President Kennedy’s moon challenge 50 years ago, three famous astronauts think we have “strayed widely from President Kennedy’s vision and the will of the American people.” Neil Armstong and Eugene Cernan, the first and last men to walk on the moon, joined Jim Lovell, whose ill-fated Apollo 13 mission cut short his journey to the lunar surface, have written a column in USA Today, suggesting that President Obama advisors, “in searching for a new and different NASA strategy with which the president could be favorably identified, have ignored NASA’s operational mandate.” After tracing America’s awesome achievements of the past five decades, the retired astronauts note how the Constellation program NASA was developing to venture back to the moon and on to Mars enjoyed near unanimous support in Congress and the Bush administration but fell behind schedule and was deemed “not viable” by a review panel, due to inadequate funding. SHOCK WAVES When the president failed to include funds for Constellation in his 2010 budget, “it sent shock waves throughout NASA, the Congress and the American people. Nearly $10 billion had been invested in design and development of the program,” they said. “The response to Kennedy's bold challenge a half-century ago has led to America's unchallenged leadership in space. We take enormous pride in all that has been accomplished in the past 50 years. And we have the people, the skills and the wherewithal to continue to excel and reach challenging goals in space exploration. LEADERSHIP SLIPPING However, they continue, “today America's leadership in space is slipping. NASA's human spaceflight program is in substantial disarray with no clear-cut mission in the offing. We will have no rockets to carry humans to low-Earth orbit and beyond for an indeterminate number of years. “Congress has mandated the development of rocket launchers and spacecraft to explore the near-solar system beyond Earth orbit. But NASA has not yet announced a convincing strategy for their use. After a half-century of remarkable progress, a coherent plan for maintaining America's leadership in space exploration is no longer apparent. “Kennedy launched America on a new ocean. For 50 years we explored the waters to become the leader in space exploration. Today, under the announced objectives, the voyage is over. John F. Kennedy would have been sorely disappointed.”

JWST Good – Science

James Webb will have similar impact on science as Hubble 

NPR, 11 [June 8, 2011, Nell Greenfieldboyce, staff-writer, “Scientists Undeterred By Hubble Successor's Costs,” http://www.npr.org/2011/06/08/137040818/scientists-undeterred-by-hubble-successors-costs

In the two decades it's been orbiting Earth, the Hubble Space Telescope has revolutionized astronomy, probing the mystery of dark matter and showing that the first galaxies formed earlier than anyone ever thought. Experts expect the James Webb Space Telescope to have a similar impact. But unlike Hubble, which orbits close to Earth, James Webb will be far out in space, about 1 million miles away. This infrared telescope could be blinded by heat, so it needs to be cold — minus 400 degrees Fahrenheit. Part of the reason the telescope is so expensive is that a bunch of technologies had to be invented just to make it work, and it was hard to estimate their costs upfront. Matt Mountain, head of the Space Telescope Science Institute, points to innovations like its 18 gold-coated mirrors, and its five-layer sunshade the size of a tennis court. "There's a whole range of these new technologies which had to be brought in," he says.

JWST failure destroys American Science for a generation – devastates leadership

Nature News, 10 [October 27, 2010 “Space science: The telescope that ate astronomy,” http://www.nature.com/news/2010/101027/full/4671028a.html
Hence the astronomers’ anxiety: the risks are also astronomical. The JWST’s 6.5-metre primary mirror, nearly three times the diameter of Hubble’s, will be the largest ever launched into space. The telescope will rely on a host of untried technologies, ranging from its sensitive light-detecting instrumentation to the cooling system that will keep the huge spacecraft below 50 kelvin. And it will have to operate perfectly on the first try, some 1.5 million kilometres from Earth — four times farther than the Moon and beyond the reach of any repair mission. If the JWST — named after the administrator who guided NASA through the development of the Apollo missions — fails, the progress of astronomy could be set back by a generation. 

Budgetary commitment key—Plan sends a signal the United States is committed to strong space leadership and goals 

Stone, 11 – is a space policy analyst and strategist [March 14, 2011, Christopher Stone, “American leadership in space: leadership through capability,” http://www.thespacereview.com/article/1797/1]
The world has recognized America as the leaders in space because it demonstrated technological advancement by the Apollo lunar landings, our deep space exploration probes to the outer planets, and deploying national security space missions. We did not become the recognized leaders in astronautics and space technology because we decided to fund billions into research programs with no firm budgetary commitment or attainable goals. We did it because we made a national level decision to do each of them, stuck with it, and achieved exceptional things in manned and unmanned spaceflight. We have allowed ourselves to drift from this traditional strategic definition of leadership in space exploration, rapidly becoming participants in spaceflight rather than the leader of the global space community. One example is shutting down the space shuttle program without a viable domestic spacecraft chosen and funded to commence operations upon retirement of the fleet. We are paying millions to rely on Russia to ferry our astronauts to an International Space Station that US taxpayers paid the lion’s share of the cost of construction. Why would we, as United States citizens and space advocates, settle for this? The current debate on commercial crew and cargo as the stopgap between shuttle and whatever comes next could and hopefully will provide some new and exciting solutions to this particular issue. However, we need to made a decision sooner rather than later.

Leadership in space key—Innovates technology, challenges youth, and boosts the private sector

The Institute for Defense Analyses, 08 – is a non-profit corporation that operates three federally funded research and development centers to assist the government in addressing important national security issues, particularly those requiring scientific and technical expertise [June, 2008, “Leadership, Management, and Organization for National Security Space,” http://www.armyspace.army.mil/ASJ/Images/National_Security_Space_Study_Final_Sept_16.pdf
The IAP’s assessment, our findings, and our recommendations for aggressive action are based on the understanding that space-based capabilities are essential elements of the nation’s economic infrastructure and provide critical underpinnings for national security. Space-based capabilities should not be managed as derivative to other missions, or as a diffuse set of loosely related capabilities. Rather, they must be viewed as essential for restoring and preserving the health of our NSS enterprise. NSS requires top leadership focus and sustained attention. The U.S. space sector, in supporting commercial, scientific, and military applications of space, is embedded in our nation’s economy, providing technological leadership and sustainment of the industrial base. To cite one leading example, the Global Positioning System (GPS) is the world standard for precision navigation and timing, directly and indirectly affecting numerous aspects of everyday life. But other capabilities such as weather services; space-based data, telephone and video communications; and television broadcasts have also become common, routine services. The Space Foundation’s 2008 Space Report indicates that the U.S. commercial satellite services and space infrastructure sector is today approximately a $170 billion annual business. Manned space flight and the unmanned exploration of space continue to represent both symbolic and substantive scientific “high ground” for the nation. The nation’s investments in the International Space Station, the Hubble Telescope, and scientific probes such as Pioneer, Voyager, and Spirit maintain and demonstrate our determination and competence to operate in space. They also spark the interest of the technical, engineering, and scientific communities and capture the imaginations of our youth. 

US Space Leadership being challenged—Russia, Europe and China are rising
The Daily Telegraph, 08 [July 11, 2008, “US losing lead in Space Race, Warns NASA chief,” http://www.lexisnexis.com.proxy.lib.umich.edu/hottopics/lnacademic/?]
AMERICA is losing its lead in the space race as other countries challenge its dominance on the "final frontier'', the head of Nasa has warned. The more obvious rivals such as Russia, Europe and China have been joined by countries as diverse as Brazil, Israel and India, which are starting their own space programmes. A recent report by Futron, a technology consultancy, concluded that "systemic and competitive forces threaten US space leadership''. Michael Griffin, Nasa's administrator, told the Washington Post: "We spent many tens of billions of dollars during the Apollo era to purchase a commanding lead in space over all nations on Earth. We've been living off the fruit of that purchase for 40 years and have not. . .chosen to invest at a level that would preserve that commanding lead.'' Mr Griffin has lobbied Congress for an increase in its $17 billion ( pounds 8.6 billion) annual budget after it was turned down by the Senate. 

JWST K2 Astrophysics/Astronomy
Webb is integral to the science of the next decade

Hammel and Rieke, 10 – world renowned astronomer and the Executive Vice President of The Association of Universities for Research in Astronomy, Ph.D. in physics and astronomy AND professor at University of Arizona [September 1, 2010, H. B. Hammel, G. Rieke, and the James Webb Space Telescope Science Working Group, “Scientific Role of the James Webb Space Telescope in ‘New Worlds, New Horizons,’” http://www.aura-astronomy.org/news/2010/webb_in%20NWNH.pdf]

On 13 August 2010, the Space Studies Board released the sixth decadal survey from the astronomy and astrophysics community, “New Worlds, New Horizons in Astronomy and Astrophysics” (NWNH)1. NWNH identifies three science themes for the next decade: Cosmic Dawn: Searching for the First Stars, Galaxies, and Black Holes; New Worlds: Seeking Nearby, Habitable Planets; and Physics of the Universe: Understanding Scientific Principles. Given its advanced stage of development, the James Webb Space Telescope (Webb) is assumed in the report to be part of the foundation on which advances in these areas will be built. The survey describes throughout how Webb will play a critical role for its first two science themes, and a strong supporting role for the third. The report does note the technological and fiscal challenges faced by the Webb program (NWNH 6-2). * As demonstrated in this white paper, however, the promise of Webb is integral to the science of the next decade. We highlight here the current status of Webb, and outline the specific links between Webb and the next decade’s science. James Webb Space Telescope The James Webb Space Telescope (Webb) was the highest priority for large space missions in the 2001 decadal survey2. An infrared-optimized telescope, Webb is a successor to both the Hubble Space Telescope and the Spitzer Space Telescope. Webb’s 6.5-m segmented mirror is more than twice the diameter of the Hubble mirror and seven times that of Spitzer, making Webb the largest space telescope in construction. Webb is due for launch in 2014, and will be operated for 5 years with enough fuel to allow an extension to ten years. In April 2007, all ten of Webb’s enabling technologies were ready for flight development. The project passed its Preliminary Design Review in March 2008; in April 2010, Webb passed its Critical Design Review (CDR), indicating approval to proceed with construction. Many of the most critical observatory components have advanced well beyond CDR status. For example, all the science instruments will be delivered in the summer of 2011, and the telescope optics are on a similar schedule. All of the components meet their performance requirements and will enable the revolutionary observations envisioned in NWNH. Cosmic Dawn “Astronomers are on the threshold of finding the root of our cosmic origins by revealing the very first objects to form in the history of the universe. This step will conclude a quest that is akin to that of an anthropologist in search of our most ancient human ancestors.” NWNH, Page 7-5. Webb plays a critical role for this science theme, often termed ‘first light.’ The “first stars” themselves are too faint to observe individually, but they should form protogalaxies - the collapsing clumps of gas that are the small building blocks of future galaxies like our Milky Way. Webb will provide unparalleled sensitivity to light emitted by the first galaxies and pinpoint the formation sites of the first stars (NWNH Page 7-5). Webb will also obtain spectra to determine the state of these early stellar populations and the relative abundances of the elements in them, both of which are key measurements to understand their formation and evolution. After Webb, the proposed next generation of giant groundbased optical/infrared telescopes would investigate these primitive objects in more detail (i.e., measure their masses, more detailed chemical compositions, and ages). Webb will be a crucial tool in tracing the trail from cosmic dawn to the light of today: how and why stellar birth rates grew, peaked when the universe was a few billion years old, and subsequently declined. Simulations suggest that the first galaxies were likely relatively small and that the giant galaxies observed today grew by successive mergers. Webb “will provide observations on the assembly of galaxies over cosmic time” through this merger sequence (NWNH Page 7-14). These observations will be complemented with ALMA: a “powerful synergy between [Webb] and ALMA applies not only to [the] first objects in the universe, but also to the generations of stars that followed them” (NWNH Page 7-5). The “fossil record” of how our own Milky Way galaxy was assembled can be traced by studying galactic stellar populations with Webb (NWNH Page 7-14), along with LSST and adaptive optics capability on GSMT. Our understanding of star formation under a wide variety of physical conditions will benefit from surveys of the giant molecular clouds within which stars form. Complementary studies of the young stars spawned in these molecular regions will require infrared surveys with high angular resolution both in our galaxy and in the neighboring galaxies the Magellanic Clouds, using Webb in space and GSMT equipped with adaptive optics on the ground (NWNH 7-14).  New Worlds “Astronomers are now ready to embark on the next stage in the quest for life beyond the solar system—to search for nearby, habitable, rocky or terrestrial planets with liquid water and oxygen… The observational challenge is great, but armed with new technologies and advances in understanding of the architectures of nearby planetary systems, astronomers are poised to rise to it.”  NWNH, Page 1-3 The search for life around other stars is a multi-stage process. Webb will “take the first steps” along this path (NWNH Page 2-2), laying critical groundwork for the more complex and specialized instrumentation of a longer-term program. Webb, “with its superb midinfrared capability, will also use imaging and spectroscopy transit techniques to study the atmospheres of exoplanets” (NWNH Page 7-9). The currently operating Spitzer Space Telescope has already demonstrated the capability of seeing objects roughly twice the size of Earth around small stars. Webb’s much larger collecting area will take the science to an entirely new level.  Webb will be “a premier tool for studying planets orbiting stars that are smaller and cooler than the Sun” (NWNH Page 7-9). The goal is detecting water on an Earth-sized planet in the habitable zone around another star, and this goal is within the reach of Webb. “The era of study of … cousins of the Earth … is underway” (NWNH 2-4). Knowledge of young circumstellar disks—from which planets eventually form—enriches and complements observations of mature exoplanets. Webb, along with ground-based adaptive-optics infrared telescopes, will provide spatially resolved multi-wavelength images and spectra of light scattered from these disks with spatial resolution comparable to that of ALMA (NWNH 7-8). The study of these nascent planetary systems will benefit greatly from the high spatial resolution of GSMT, fitted with high-contrast instrumentation so that the faint disks do not get lost in the glare of their parent stars; this would complement the wavelength coverage of Webb and ALMA (NWNH 7-15).

Webb is crucial to the new scientific agenda
Kalirai, Stockman, and Stiavelli, 11 – the Deputy Project Scientist for the JWST AND **masters in physics at Columbia University, PhD in Physics from Columbia University AND ***an astrophysicist and the project scientist for the James Webb Space Telescope at the Space Telescope Science Institute and received post doctoral from Rutgers University [2011, Jason Kalirai, Peter Stockman, Massimo Stiavelli, “The Scientific Impact of Webb,” https://blogs.stsci.edu/newsletter/2011/02/07/webb-update-2/]
The U.S. astronomical community recently completed the Astro 2010 decadal survey. The Astro 2010 report outlines the top research questions for the coming ten years, and presents a vision of the facilities best suited for accomplishing the science. This vision includes huge advances in sensitive, wide-field imaging at optical and infrared wavelengths, as well as the means to characterize new discoveries spectroscopically. Among Astro 2010’s most compelling scientific priorities are (1) searching for the first stars, galaxies, and black holes, which formed when the universe was in its infancy, (2) exploring nearby stars for life-bearing planets like Earth, and (3) testing fundamental physics in cosmic regimes, which could modify scientific principles accepted today. Ten years ago, the 2000 decadal survey gave the James Webb Space Telescope its top priority, and Astro 2010 did not re-rank it. Correspondingly, the Astro 2010 results amply confirm that Webb’s unique capabilities are essential to the freshly framed scientific agenda. Throughout the committee and panel reports, as well as the working documents, the Webb being built today is allied and synergistic with the missions that will be developed tomorrow. Their alliance convincingly addresses the scientific goals. For example, ALMA will detect dust and gas that is associated with the first bursts of star formation, and Webb imaging will be sensitive to the first light from stars and galaxies at these formation sites. Similarly, optical and infrared surveys such as with the Large Synoptic Survey Telescope and Wide Field Infrared Survey Telescope will yield new populations of intermediate- and high-redshift galaxies, systems that will be studied with Webb spectroscopy, to map star formation histories and abundances over cosmic time.
Webb will revolutionize astronomy

Orlando Sentinel, 10 [August 09, 2010, Mark K. Matthews and Robert Block, “Webb Space Telescope promises new look at universe,” http://articles.orlandosentinel.com/2010-08-09/news/os-webb-telescope-problems-20100809_1_james-webb-space-telescope-cost-overruns-cosmic-explosion]
WASHINGTON — When it works, and if it works, the James Webb Space Telescope could revolutionize astronomy by peering so deep into space that scientists soon could study the dawn of time. But construction of NASA's next big telescope has been so hurt by delays and cost overruns that even its staunchest champion in Congress reached a breaking point. In a letter dated June 29, U.S. Sen. Barbara Mikulski, D-Md., all but ordered NASA Administrator Charlie Bolden to assemble a panel of outside experts to ensure the Webb project doesn't break its latest promise: a 2014 launch on a $5 billion budget. [image: image5.png]


 "We like the concept of the Webb, but I tell you, we're not in the overrun business," said Mikulski, who chairs the Senate subcommittee with oversight of NASA's budget. NASA agreed to form the panel and placed veteran engineer John Casani in charge. Even so, keeping the Webb on track won't be easy. Already, the telescope is at least $1.5 billion over budget and three years behind schedule, thanks to poor financial planning and knotty engineering problems, according to government watchdogs. And further delays and cost overruns are possible. Just last year, Mikulski had to secure an additional $75 million to keep Webb workers on the job as part of the $787 billion stimulus plan passed by congressional Democrats. The budget-busting hasn't happened in a vacuum either. An upcoming report from the National Academies is expected to underscore concerns that American astronomy doesn't get the funding it needs — a situation exacerbated by the Webb telescope. "When Webb bleeds, the rest of space science hemorrhages," said Michael Turner, one of the report's authors and a professor of astronomy and astrophysics at the University of Chicago. Smaller robotic missions have suffered because of cost overruns with Webb, Turner said. But the project has been kept alive by expectations about what it can do and the need to replace the popular Hubble Space Telescope, which could end operations as early as 2014. "It's been a long wait, and it's been very expensive. But when it is launched and operating, people are going to forget the wait and how much it cost, and they are going to go gaga about the discoveries," he said.

JWST is key to make new discoveries about the Universe

Griest, 11 – Chair, Astronomy and Astrophysics Advisory Committee [March 15, 2011, Kim, “Report of the Astronomy and Astrophysics Advisory Committee,” http://www.nsf.gov/mps/ast/aaac/reports/annual/aaac_2011_report.pdf]

Besides searching for new planets, astronomers extract clues to our origins by using telescopes as time machines to peer billions of years back in time. With the successful refurbishment mission of the NASA/ESA Hubble Space Telescope (HST) in mid-2009, this powerful time machine was enhanced with a new infrared camera that has found the most distant galaxy that humans have ever seen. Announced in early 2011, this galaxy appears as a tiny red “blob” amidst 1000’s of galaxies (see Figure) seen in the deepest picture of the sky ever taken, requiring weeks of staring at a single tiny patch of sky. More than 100 of these young galaxies would be needed to form our home galaxy, the Milky Way. Astronomers estimate that the red “blob” formed less than 500 million years after the Big Bang, which is equivalent to seeing our Universe, if it were a 50 year old man today, when it was still only a 2 year old toddler. To search the Universe at even earlier times, at its crawling infant stage, scientists will require Hubble’s successor, the James Webb Space Telescope (JWST), currently the last of the major missions to be launched by NASA this decade.

Webb Telescope key to nations ground and space based astrophysics program 

Northrop Grumman, 11 [“James Webb Space Telescope,” http://www.as.northropgrumman.com/products/jwst/assets/JWST_datasheet_2011.pdf]
NASA’s James Webb Space Telescope will peer into the past to a time when new stars and developing galaxies were first beginning to form, measuring and capturing images and spectra of galaxies that formed billions of years ago. The Webb telescope will use its superb angular resolution and near-infrared instruments to discover and study planetary systems similar to our own, analyze the molecular composition of extrasolar planets’ atmospheres, and directly image Jupiter-size planets orbiting nearby stars. By extending our knowledge of the cosmos, the Webb telescope will play an important role in our quest to answer the compelling questions “How did we get here?” and “Are we alone?” Identified as a top priority for astronomy and astrophysics by the National Research Council, the Webb telescope is a key program for NASA and the scientific community and is central to the nation’s ground- and space-based astrophysics program.

We need to maintain our astronomy capabilities to maintain US space preeminance
Illingworth et al, 05 – Professor of Astronomy and Astrophysics [March 16, 2004 - March 15, 2005, Dr. Garth Illingworth and the rest of the committee, “Annual Report Astronomy And Astrophysics Advisory Committee,” http://www.ucolick.org/~gdi/aaac/docs/AAAC_05_AnnualReport.pdf]

NASA: The current NASA space science program is returning excellent scientific results of great visibility to the public worldwide. The breadth of NASA’s science program is a major factor in this visibility. The current program in the Science Mission Directorate (SMD) also includes a number of outstanding missions for the future, including the highest ranked large project in space in the Decadal Survey, the James Webb Space Telescope (JWST). However, the challenges for NASA are substantial. Within the current budget constraints, NASA is being asked to complete ISS and then ramp down the existing Shuttle program, and to initiate the Exploration Vision while retaining a vibrant, broadly-based science program. The AAAC is concerned that the NASA space science program, while apparently healthy now, is at risk of becoming too narrowly focused, potentially leading to the loss of US pre-eminence in space science. The AAAC notes that NASA space science, through its Universe Division in the Science Mission Directorate (SMD), plays a key role in the national astronomy and astrophysics enterprise, and applauds SMD for its strong support of a forward-looking science program. The AAAC recommends that NASA make the elements of this highly productive and visible astronomy program a significant part of its Strategic Plan, along with similarly highly-ranked programs in other areas of space science. NASA should do so for its scientific returns, its inspirational value to the nation, and for its importance to NASA as a continuing everyday demonstration of NASA’s value to the nation and to the world.

2AC NASA Cred Low

NASA is on life support

Friedman, 11 – recently stepped down after 30 years as Executive Director of The Planetary Society. He continues as Director of the Society's LightSail Program and remains involved in space programs and policy. Before co-founding the Society with Carl Sagan and Bruce Murray, Lou was a Navigation and Mission Analysis Engineer and Manager of Advanced Projects at JPL. [March 7, 2011, Lou Friedman, The Space Review, “A dark future for exploration,” http://www.thespacereview.com/article/1795/1]

I closed my column last week saying, “Like the faded maritime powers of the 16th century, Russia is headed to be in space what Portugal and Holland became on the oceans: forgotten explorers. There is a lesson for the US here: Things can change quickly.” They sure do. Eleven months ago fans of space exploration cheered as President Obama, for the first time since John Kennedy, went on the road to support a program for a new venture of human exploration: “We’ll start by sending astronauts to an asteroid for the first time in history. By the mid-2030s, I believe we can send humans to orbit Mars and return them safely to Earth. And a landing on Mars will follow.” Then Congress went to work and, today, we have no coherent human space exploration goals, objectives, or program. We instead have a weak jobs program, spending money on a cancelled project and ordering a new rocket-to-nowhere project. In that same speech the president said, “We will ramp up robotic exploration of the solar system” and “We will increase Earth-based observation to improve our understanding of our climate and our world.” In his very next budget submission last month, with still no budget passed by Congress for the current fiscal year, he proposed elimination of robotic precursor missions, a decrease in planetary science funding, and delays of vitally needed Earth science missions (a need which just increased as a result of the loss of Glory). All of the proposed increases that were submitted to Congress last year (and which they failed to act upon) are eliminated. In addition, the budget submission ignored the James Webb Space Telescope and the future Mars program—kicking the can of their consideration down the road. NASA is now not just paralyzed, but its vital signs are weakening. Later today the National Academy of Sciences Planetary Decadal Survey report is being released. The Survey was to evaluate a plethora of planetary exploration riches and decide priorities in order to reap rewards from a new era of exploration. International flagships would be sent to Mars and the Outer Planets while smaller ships were to continue making new discoveries throughout the solar system. Instead, as the report indicates, there will be no plethora of riches; we’ll be lucky to get a collection of rags. The Survey team accepted guidelines and constraints imposed by the agency for both cost and budget and came up with the inevitable result: we can’t continue Mars landers and we can’t have an Outer Planets Flagship. We will not search nearby worlds for signs of extraterrestrial life, and we’ll accept a new era with fewer missions and less science. Human space exploration was torpedoed last year. This year the robots are being fired upon. It is my view that without space exploration—new adventures to new worlds and scientific discovery about our universe—there will be little reason for NASA’s existence and the space agency will wither as its public support diminishes. I am not sure about the European reaction to the diminishing of plans for the joint Mars lander program and Outer Planets Flagship, but I am not optimistic about Europe’s independent ability to take over space exploration. Interfax reported this week that Russia has developed a “space strategy” that includes the exploration and development of the moon, Mars, and beyond. (Was this a reaction to my criticism of last week? I wish I had that power.) Maybe the tide will turn again—for as I said, things change quickly. Right now it seems that America is headed for exploration oblivion.

More ev

Dinerman, 11 – an author and journalist based in New York City [April 18, 2011, Taylor Dinerman, Space Review “NASA’s continuing problems,” http://www.thespacereview.com/article/1824/1]

It’s been fourteen and a half months since the Obama Administration announced plans to cancel the Constellation program, and only last week, with the passage of a final fiscal year 2011 appropriations bill, is NASA now free to cancel those contracts. Ironically, the Ares 1, perhaps the most controversial element of Constellation, may live on in some fashion: ATK has proposed under NASA’s Commercial Crew Development (CCDev) program the Liberty rocket, using the same SRB lower stage and an upper stage derived from the core stage of the European Ariane 5 rocket. Since once of the goals of CCDev is to build up the American launch industry, Liberty may pose something of a headache to NASA. Liberty is hardly the only problem NASA is facing today. The agency is lucky that the GOP-controlled House of Representatives managed to cut only $250 million from its 2011 budget. After all NASA’s leaders have done nothing to convince the Republicans—or, for that matter, many Democrats—that they can be wise stewards of taxpayer money. They killed the Constellation Moon exploration program using dubious assumptions about future funding. They show no sign of being any better at keeping the costs of major space science programs like the James Webb Space Telescope or the Mars Science Laboratory under control than previous NASA administrators. President Obama’s new plan to freeze annual NASA spending at $18.7 billion per year for the next five years may be the agency’s best case scenario. Instead of the Bush-era Constellation Moon-Mars program, NASA now has Obama’s goal of getting to a near Earth asteroid. Yet the new NASA proposal does not include any money for this specific mission. Last year Congress passed and the President signed a NASA authorization bill that promised the agency $19.5 billion in fiscal year 2012. The same bill ordered that NASA begin work on a new heavy lift vehicle, called the Space Launch System (SLS), not dissimilar to the Ares 5 launcher that had been under development for the Constellation program. Now the agency’s Exploration Systems Mission Directorate says that they cannot build the rocket that Congress and the President ordered them to build. This raises the question: when did NASA realize it couldn’t build the SLS? If it was sooner than January’s preliminary report to Congress that contained that conclusion, did NASA’s leadership raise those concerns with the White House and Congress? By taking away the goal of going back to the Moon and building a base there, NASA has eliminated the element of national pride that has always been the most important and unspoken aspect of America’s space program. If NASA is now just another international partner, its funding will reflect the importance most Americans give to passing what Senator, and failed presidential candidate, John Kerry called the “global test”. There is also now no reason for Congress to give NASA’s technology development program more than a billion dollars to do essentially nothing. None of the proposed development programs are sufficiently funded to produce any operational hardware within the foreseeable future. With no goal, except uncertain and ill-defined asteroid and Mars missions that will almost certainly never take off before 2030, NASA’s Chief Technologist reminds one of the title character in the old Beatles song “Nowhere Man.” NASA’s $5-billion science budget is almost certainly going to be cut. Many in Congress are suspicious of its earth science programs since not only do they seem to have little to do with the agency’s core space exploration mission, but the programs are so intertwined with the controversies and political battles over global warming that cutting them or putting them on “pause” would seem logical. At the very least many of the new earth observation satellites will be delayed while Congress examines the role of earth sciences at NASA. That effort is complicated by the loss of the Glory spacecraft earlier this year on a Taurus XL launch vehicle made by Orbital Sciences Corporation. This firm is one of the two winners of the commercial space station resupply contracts that NASA hopes will lead to a manned taxi service into orbit. Unfortunately, Orbital Sciences plans to fulfill this contract using a rocket called the Taurus II. Spaceflight is, at the moment, an inherently unsafe business and failures are to be expected, but if the commercial space industry on which NASA is betting its future cannot do better than this, then the agency will be in even worse political shape than it is in already. Reps. Ralph Hall (R-TX) and Eddie Bernice Johnson (D-TX), the chair and the ranking member, respectively, of the House Space, Science, and Technology Committee, have expressed their disappointment—to put it mildly—with the 2012 proposed NASA budget. The administration’s proposal, according to both of them, ignores the NASA authorization bill that President Obama signed last year. Congressman Hall has promised, “I will continue to push NASA to adhere to congressional direction and follow the priorities that are now the law of the land.” US civil space policy is now subject to a bitter and prolonged tug-of-war between Congress and the administration. For future political scientists, the actions of Bolden and the White House’s science policy makers may turn out to be a textbook case in how not to reform a government program.

2AC NASA Cred I/L
JWST saps credibility- Failure to launch soon is the last straw for NASA 

Floridatoday.com, 11 [June 6, 2011, Florida Today.com, “NASA's Webb debacle (June 7) Huge cost overruns reveal gross mismanagement,” http://www.floridatoday.com/apps/pbcs.dll/article?AID=2011110606013]

But right now it’s a fiasco, costing at least four times its original estimate and scheduled to launch at least seven years late, threatening to drain funds from other critical space science programs amid ever-shrinking budgets. Those are the findings of a FLORIDA TODAY investigation that reviewed five years of project records, revealing an agency that continues to grossly mismanage major new programs. For instance, the shuttle fleet and International Space Station both came in far behind schedule, weighed down by 45 percent increases from their original price estimates, according to the Government Accountability Office, the financial watchdog arm of Congress. Ditto NASA’s Constellation moon program, which a presidential blue ribbon panel said was on a fiscally “unsustainable trajectory” that doomed it. And, just recently, NASA said the new heavy-lift rocket it wants to send astronauts on future deep-space missions from Kennedy Space Center would cost $9 billion and come in two years behind its mandated 2016 completion date. Now add Webb to the litany, its price rising from $1.6 billion to nearly $7 billion while its launch date moves past 2020. The damage to NASA’s credibility is severe and further reduces confidence in the agency’s ability to meet fiscal and launch targets for its post-shuttle manned spaceflight program.

Without NASA America cedes space leadership – plan sets new precedent which solves hegemony 
Green, 10 – is a senior editor of The Atlantic and a weekly political columnist for the Boston Globe. He has also written for The New Yorker, Esquire, Rolling Stone, and other publications [July 7, 2010 Joshua Green, “NASA’s Cloudy Future,” http://www.theatlantic.com/politics/archive/2010/07/nasas-cloudy-future/59331/#bio
Critics reply that killing Constellation and reorienting NASA is foolish and costly. "The innovations that have come out of the space program are phenomenal,'' DeLay said. "With our failing manufacturing base, it is extremely important for our economy to maintain them.'' Private space flight has shown promise, but it will be years before a commercial company can safely launch astronauts into space. Lacking the capacity to send US astronauts to the International Space Station, we'll soon pay Russia to ferry them there, which won't be cheap. But the loudest complaint regards "American greatness'' -- the idea that the willing forfeiture of our leadership in space amounts to a kind of moral trespass that will cede to nations like China and India the next great strides in science and technology. Stopping Obama and saving NASA's manned missions is unlikely. History and politics have conspired against it. Without the Cold War imperative to beat the Soviet Union, the space program's profile has waned. NASA has depended for years -- sometimes against the wishes of the president -- on a succession of powerful congressional figures, most recently Tom DeLay, whose clout helped ensure that Constellation would succeed the shuttle program. But after introducing Constellation, Bush never mentioned it again. DeLay was forced to leave Congress soon afterward, and NASA has never found his equivalent champion. Congress still must pass a budget, but Obama's vision is likely to prevail. 
NASA solves deforestation, pollution, and natural disasters 

Washington Post, 10 [January 18, 2010 “Daniel Irwin: Using NASA technology to solve disaster, environmental conditions,” http://www.washingtonpost.com/wp-dyn/content/article/2010/01/18/AR2010011802132.html]
"When people think of NASA, they think of Mars Exploration Rovers or finding water on the moon, but a big part of our mission is to study earth from space, to advance scientific understanding and meet societal needs," Irwin said. SERVIR team members gather and process satellite data, combine it with ground observations, analyze results and quickly pass along the resulting information to assist scientists, educators and foreign government leaders. The SERVIR team is currently assisting the rescue effort in Haiti, using NASA and commercial satellite data to create maps of Port-au-Prince and surrounding areas. The data pinpoints the building-by-building damage caused by last week's massive earthquake. "We are providing a bird's eye view of the heavily damaged areas, and making that information available to the response teams," Irwin said. In November, Hurricane Ida brought heavy rains that triggered flooding and mudslides in El Salvador, killing almost 200 people, leaving thousands homeless and causing more than $150 million in damage. The NASA satellite images provided by SERVIR mapped the mud flow and assisted officials in understanding the full extent of the hurricane's damage and how it could be avoided in the event of future disasters. That same month, a major algae bloom spread across Lake Atitlan, a picturesque Guatemalan lake surrounded by steep volcanoes and Mayan settlements. NASA's satellite images showed the scope of the contamination and helped mobilize government action to begin dealing with the pollution. In 2006, when severe weather caused flooding and landslides in Panama, the SERVIR team provided rain forecasts and damage projections, which prompted life-saving evacuations. In 2007, the system was utilized to assess the damage and chart six different disasters including forest fires in Belize and flooding in Mexico due to Hurricane Dean. Irwin, a native of Rockville, Md., created the SERVIR program in 2005 and today manages the operation from the NASA Marshall Space Flight Center in Huntsville, Ala. SERVIR has a supercomputer center in Panama City, Panama, that integrates data from a variety of sources and displays real time mapping. The program recently opened a regional office in Nairobi, Kenya, as well. "My vision is to create a sustained and strengthened capacity of the people in the countries where we work," Irwin said. Although NASA leads SERVIR, the U.S. Agency for International Development plays a key role in working with the various countries to use the data to bring about positive change. The Environmental Protection Agency, the National Oceanic and Atmospheric Administration and the U.S. Geological Survey also offer indirect support to the program. Woody Turner, Irwin's boss at NASA's headquarters in Washington, said his colleague brings "passion and high energy" to the job and an unwavering commitment to help people in Central America and other developing regions of the world. He praises Irwin, a fluent Spanish speaker, for engaging countries around the world and giving them a major role and stake in the entire enterprise. "Government sometimes gets a bad name, but government is made up of people, and there is no better example than Dan Irwin of someone who uses his position in government to help other people and to make a real difference," Turner said. "Individuals do matter. Even with all of NASA's technical capabilities, this program never would have come together without Dan." Last year, Irwin had the opportunity to address the leaders of the Central American nations about climate change, showing them satellite data and images of deforestation in the region and illustrating the environmental problems those countries are facing. "When I travel to Central America or Africa and meet with university professors, nonprofit organizations and government agencies, I get incredible feedback on how the NASA data has improved their decision- making, whether it involves deforestation, how natural disasters are affecting their countries or the research and modeling we have provided on air quality," Irwin said.

2AC Brain Drain Add-on
Plan’s key to reverse the brain drain – recommitment to JWST and W-First revitalizes US universities 
Wood, 11 – president of the National Association of Scholars [2/1/11, Peter Wood, “Could Science Leave the University?” http://chronicle.com/blogs/innovations/could-science-leave-the-university/28525, SM]

The university needs science, but how much does science need the university? The university needs science because some 97.5 percent of the sponsored research funding flows to science faculty members. It needs science because graduate science departments attract the largest share of international students, many of whom come with external funding. It needs science because science is its last bastion of intellectual credibility. It needs science because the most potent rationale for continuing state and federal support is that universities drive technological innovation and jobs, and this claim rests almost exclusively on the contributions of university science faculty. It needs science because science departments are a magnet for many smart undergraduate students who wouldn’t come to seek degrees in other stuff. The university also needs science because most of the important frontiers of human knowledge are in the sciences. If the university wants to take itself seriously as an institution founded on the search for truth, it has to have a serious commitment to the sorts of truths that theoretical and empirical science aim to uncover. Science, on the other hand, could in principle get along without the university. It would be inconvenient for a while, especially for scientists who have built their careers around academic science. But there is nothing inherent in the nature of scientific inquiry that makes it dependent on the university. Science can be pursued in other venues: in government-run facilities such as the National Laboratories; in industry-sponsored facilities such as Bell Labs once was; in private industry; in international ventures such as the International Space Station; and sometimes as a purely personal pursuit. The latter is not to be treated at all dismissively. From Johannes Kepler and Isaac Newton to Albert Einstein, breakthroughs have been achieved by individuals working well outside the university establishment and with little institutional backing. Today we have science entrepreneurs such as Craig Venter and Stephen Wolfram who step out of academe to found their own institutes to pursue their inquiries. And scientific publication doesn’t really need the university at all. Important results can be perfectly well vetted and disseminated outside the protocols of higher education, although the journal publishers would keenly regret the loss of income from university libraries and hefty public-dissemination fees. Science may not absolutely need the university but it does get some considerable benefits: systematic teaching and training of new scientists; career paths that allow for long timelines in developing ideas; an orderly system of funding and the social stability that comes from that; well-established and up-to-date facilities in an institution that understands the competitive need to keep them that way; and an infrastructure that typically includes things such as abundant high-speed computing. The university, in other words, is a very convenient place to pursue science. Many scientists like it, not least because they like the opportunities it presents to engage with colleagues in other disciplines, and because quite a few (certainly not all) scientists enjoy teaching. Have I missed anything? Perhaps it could be argued that the university’s role as a teacher and trainer of new scientists is irreplaceable—that science has reached the stage of complexity that no other institution could carry out this work at anything like the efficiency of the university. It is a reasonable argument but I don’t think it is quite right. The liberal-arts college, for example, often does an outstanding job of preparing undergraduates for graduate study in the sciences—and does so with only a relatively modest investment in the basic enterprise of science. If scientific research were to vanish from higher education, higher education could still manage to educate students to a high level of intellectual proficiency in chemistry, physics, biology, astronomy, geology, computer science, engineering, and so on. We might well lose something in that transition. Some active researchers who teach would find the research-less environment unattractive and de-camp, and students might find the absence of active researchers makes learning science a duller undertaking. On the other hand, a lot of college science is already taught by faculty members whose claim to being active researchers is very thin or trivial. So the loss could turn out to be minor. These ruminations are prompted by a couple of convergent thoughts: First, the United States seems to be entering a period in which its national commitment to major scientific undertaking is a bit shaky. A few weeks ago the Department of Energy confirmed that for lack of funds ($35-million per year) it is shutting down the Tevatron atom-smasher at Fermi National Accelerator Laboratory. The closure will leave the U.S. without any major high-energy particle accelerator capable of new fundamental physics. The James Webb Space Telescope, intended as a replacement for the Hubble Telescope, is years behind schedule. Its cost overruns have forced other important projects, such as the Wide-Field Infrared Survey Telescope, designed to investigate “dark energy,” into long-term abeyance. President Obama cancelled the Constellation program that would have taken Americans back to the Moon. We have no practical replacement for the Space Shuttle program, which is down to two remaining flights. The government hopes the private sector will step in with some vehicle capable of reaching low-earth orbit so that the U.S. isn’t left buying expensive bus tickets on Russian rockets to heft our astronauts into space. In the other direction, the National Science Foundation just turned down additional support for the Deep Underground Science and Engineering Laboratory that would occupy the old Homestake gold mine in Lead, South Dakota—a project with potential to help in the search for “dark matter” and proton decay. The U.S. government continues to spend enormous amounts on scientific research but it is hard to avoid the impression that as a nation we have lost some of our real zeal for adventure. To be sure, there will always be more proposals for scientific research than the nation can reasonably pay for. We have to make choices, and a good way to do that is to think about the alternatives. Last year the National Academy of Sciences, for example, issued a report identifying the highest priorities in astronomy and astrophysics. Its highest priority was the Wide-Field Infrared Survey Telescope—the one that NASA just pushed to the back burner. The cancellation and delay of so many key science initiatives inevitably means disappointment for academic scientists, and in some cases it will mean a good deal more than disappointment. Some research will simply stop, if not altogether at least in the United States.
This saps competitiveness—loses the best and brightest to our biggest rivals 

China Daily, 09 [March 11, 2009, Cai Hong staff writer, “Brain drain in US as immigrants head home,” http://www.chinadaily.com.cn/world/2009-03/11/content_7566069.htm]
The United States is facing a brain drain and can no longer take for granted its ability to attract the world's top talent, according to a new study. The Kauffman Foundation, a non-profit organization, surveyed 1,203 Indian and Chinese immigrants and found that skilled immigrants are leaving the US to return to their home countries in greater numbers. It released the study - America's Loss is the World's Gain - conducted by Vivek Wadhwa of Harvard University last week. "A substantial number of highly skilled immigrants have started returning to their home countries in recent years, draining a key source of brain power and innovation," said Robert E. Litan, vice-president of Research and Policy at the Kauffman Foundation. "We wanted to know what is encouraging this much-needed growth engine to leave our country, thereby sending entrepreneurship and economic stimulus to places like Bangalore and Beijing." The study said all respondents had either studied or worked in the US and subsequently returned home. Most cited reasons like a growing demand at home for their skills, better opportunities for professional growth, the need to be closer to family and friends or problems adjusting to life in the US to return. The respondents were young with the average Indian being 35 and the average Chinese being 37 years. They were highly educated with most holding a master's or Ph.D degree in management, technology or science. According to the study: "These returnees are at the very top of the educational distribution for these highly educated immigrant groups - precisely the kind of people that make the greatest contribution to the US economy and business and job growth." "Sadly, given the political climate and the economic crisis, we're likely to lose even more of this human endowment." The outflow of this talent is likely to pose a threat to US' competitiveness. Historically, immigrants have proven to be one of US' greatest competitive advantages. Between 1990 and 2007, the proportion of immigrants in the US labor force increased from 9.3 percent to 15.7 percent.

Competitiveness is key to hegemony
Segal, 04 [2004, Adam Segal, Senior Fellow in China Studies – Council on Foreign Relations, “Is America Losing Its Edge?” Foreign Affairs, November/December]
The United States' global primacy depends in large part on its ability to develop new technologies and industries faster than anyone else. For the last five decades, U.S. scientific innovation and technological entrepreneurship have ensured the country's economic prosperity and military power. It was Americans who invented and commercialized the semiconductor, the personal computer, and the Internet; other countries merely followed the U.S. lead.   Today, however, this technological edge-so long taken for granted-may be slipping, and the most serious challenge is coming from Asia. Through competitive tax policies, increased investment in research and development (R&D), and preferential policies for science and technology (S&T) personnel, Asian governments are improving the quality of their science and ensuring the exploitation of future innovations. The percentage of patents issued to and science journal articles published by scientists in China, Singapore, South Korea, and Taiwan is rising. Indian companies are quickly becoming the second-largest producers of application services in the world, developing, supplying, and managing database and other types of software for clients around the world. South Korea has rapidly eaten away at the U.S. advantage in the manufacture of computer chips and telecommunications software. And even China has made impressive gains in advanced technologies such as lasers, biotechnology, and advanced materials used in semiconductors, aerospace, and many other types of manufacturing.    Although the United States' technical dominance remains solid, the globalization of research and development is exerting considerable pressures on the American system. Indeed, as the United States is learning, globalization cuts both ways: it is both a potent catalyst of U.S. technological innovation and a significant threat to it. The United States will never be able to prevent rivals from developing new technologies; it can remain dominant only by continuing to innovate faster than everyone else. But this won't be easy; to keep its privileged position in the world, the United States must get better at fostering technological entrepreneurship at home.

***Trade Off Advantage

2AC – JWST K2 Discover Dark Matter

The JWST is key to discover dark matter

Hadhazy 10 – staff writer for TechNewsDaily.com [May 2010, Adam Hadhazy, Discover, “BUILDING THE GALAXIES,” Vol. 31, Issue 4]
Understanding the origin of small galaxies turns out to be important for understanding how all galaxies form. "Dwarf galaxies are the building blocks for galaxies like the Milky Way," Governato notes. "Getting the bricks right is important." The notion that large galaxies were built up from smaller pieces is called hierarchical formation. In the CDM model, this theory predicts that galaxies in the early universe should have been much smaller than modern ones. As researchers harvest light from the far reaches of space-in effect looking back billions of years through time-they are finding evidence confirming their expectation. This past January, a new Hubble Space Telescope image revealed the deepest view of the universe yet. It shows galaxies dating to just 700 million years post-Big Bang. Ivo Labbé, a Hubble fellow at the Carnegie Observatories, examined the color and brightness of the fledgling galaxies to estimate their masses and ages. The galactic infants appear to have just 1 percent of the mass of our Milky Way, matching astronomers' predictions. "These little galaxies are just what cold dark matter predicted," says Joel Primack, a physicist at the University of California at Santa Cruz and one of the model's architects. But along with the confirmation came a new surprise: It appeared that these cosmic building blocks had already been forming stars for a few hundred million years, meaning we are "not yet reaching the zero hour of galaxy formation," Labbé says. "But we've just about exhausted what we can do with current telescopes." To understand the birth of the earliest galaxies, astronomers eagerly await the next generation of instruments. The James Webb Space Telescope is slated for launch in 2014. Its 21-foot mirror will gather nearly seven times as much light as Hubble, and its detectors will be optimized to pick up infrared rays from very distant galaxies, whose light has been stretched and reddened by the expansion of the universe. Webb may be able to spot protogalaxies as they were just 250 million years after the Big Bang. Supersize ground telescopessuch as the Thirty Meter Telescope planned for Mauna Kea, Hawaii, and the European Extremely Large Telescope, spanning 42 meters (140 feet) will help astronomers probe the properties of the first galaxies, starting around 2018. The new tools could help resolve another long-standing mystery, known as the missing satellite problem. "CDM predicts that galaxies like the Milky Way should be orbited by tens of thousands of clumps of dark matter," says Beth Willman, an astronomer at Haverford College. Yet the latest studies, which push current telescopes to the edge of their limits, have turned up only two dozen of these faint satellites. So where is the other 99.9 percent? Alternative "warm dark matter" models of cosmic structure in which galaxy formation was seeded by lighter, faster-moving particles that would not have clumped together as readily as cold dark matter could eliminate the need for the missing galaxies. Unfortunately, warm dark matter models fail to reproduce the galaxies we see today, Governato says. Willman thinks that the swarm of dark galaxies is out there, waiting to be uncovered by sensitive sky surveys. The nearly invisible satellites may be among the best places to nail down the identity of the enigmatic dark-matter particles thought to drive galactic evolution. High-energy gamma rays, perhaps a product of collisions between dark-matter particles, may stream 'from these wraithlike satellites. The Fermi Gamma-Ray Space Telescope, launched two years ago, is on the hunt for such signals. If successful, it could give physicists insights into the properties of dark matter and help nail down the identity of the mysterious unseen stuff that has so dominated the development of our universe.

Webb is key to revolutionize our understanding of dark energy

Hammel and Rieke, 10 – world renowned astronomer and the Executive Vice President of The Association of Universities for Research in Astronomy, Ph.D. in physics and astronomy AND professor at University of Arizona [September 1, 2010, H. B. Hammel, G. Rieke, and the James Webb Space Telescope Science Working Group, “Scientific Role of the James Webb Space Telescope in ‘New Worlds, New Horizons,’” http://www.aura-astronomy.org/news/2010/webb_in%20NWNH.pdf]

Physics of the Universe “We can now say that there is a ubiquitous and ethereal substance called “dark energy” that is expanding the fabric of space between the galaxies at ever faster speeds and accounts for 75 percent of the mass-energy of the universe today. The effects are so tiny on the scale of an experiment on Earth that the only way forward is to use the universe at large as a giant laboratory.” NWNH Page 7-10 One of the most remarkable advances in astrophysics throughout the past decade has been confirmation of cosmic acceleration, and the concomitant theory of dark energy as its explanation. Some doubt lingers, however, about whether there is something missing in our fundamental understanding of physics. “Comparing the expansion history of the universe with the history of the growth of structure will in principle enable us to test whether dark energy or modifications of general relativity are responsible for cosmic acceleration” (NWNH Page 2-27). Webb will excel in exploring the evolutionary pathway from “first light” to the galaxies of today (NWNH Pages 7-5 and 7-6), and thus may break the degeneracy between dark energy and fundamental physics. In particular, Webb’s large aperture has the potential to vastly improve the calibration of the distance scale for the earliest supernovae that are the signposts of acceleration. In doing so, Webb will help refine our understanding of dark energy. Another frequent focus of fundamental physics is the study of black holes, due to their extreme nature. Two of the major goals of the coming decade for these exciting and enigmatic objects are: first, to understand the cosmic evolution of black hole “ecosystems” (i.e., the intense interplay between the black holes and their environments); and second, to figure out how these extremely powerful “engines” function. Black hole masses will be measured by Webb and ground-based optical and radio telescopes (NWNH 2-18). Are the supermassive black holes we can now detect only the ‘tip of the iceberg,’ i.e., the most noticeable members of a vast but undetected population? Deep imaging surveys in the near-infrared and X-ray regimes, with follow-up spectroscopy by Webb and groundbased extremely-large telescopes, will detect and study the growth of the less massive objects through the capture of gas and accompanying emission of electromagnetic radiation (NWNH 2-14). Summary “New Worlds, New Horizons” lays out an engaging program for scientific exploration of the cosmos, and the James Webb Space Telescope plays an integral role in completing this program. The large aperture and targeted deep imaging capability of Webb scientifically complement NWNH’s highest priority new facility WFIRST, a wide-field infrared survey telescope (NWNH 1-6). Webb furthermore exemplifies the international partnerships called out by NWNH (NWNH 3-4), with the European and Canadian space agencies contributing key components for the mission. The James Webb Space Telescope will continue in the tradition of Hubble and the other Great Observatories as a large-scale transformative scientific facility.

2AC Trade-Off I/L [Generic]
The JWST is gobbling our astronomy budget

Kelly, 11 – has spent eight years covering the space industry for FLORIDA TODAY [June 6, 2011, John Kelly, wtsp.com, “NASA's James Webb Space Telescope billions over budget, 7 years late,” http://www.wtsp.com/news/article/195686/250/Telescope-debacle-devours-NASA-funds]

NASA's next great space telescope will cost taxpayers at least four times more than planned and launch at least seven years late. Considered by scientists the most important space mission of the decade, the James Webb Space Telescope project is being overhauled for the second time in five years because of skyrocketing costs and cascading schedule delays. Decision-makers initially were told the observatory would cost $1.6 billion and launch this year on a mission to look deeper into space and further back in time than the Hubble Space Telescope, in a quest for new clues about the formation of our universe and origins of life. NASA now says the telescope can't launch until at least 2018, though outside analysts suggest the flight could slip past 2020. The latest estimated price tag: up to $6.8 billion. NASA admits the launch delay will push the bill even higher. And, scientists are worried the cost growth and schedule delays are gobbling up more and more of the nation's astronomy budget and NASA's attention, threatening funding for other space science programs. Some fear the dilemma will get worse if the replanning work this summer forces NASA to shift billions more science dollars to Webb to get it back on track.  So, what went wrong? A FLORIDA TODAY review of five years' worth of budget records, status reports and independent audits show the Webb observatory is plagued by the same, oft-repeated problems that caused most major NASA projects to bust their budgets and schedules.

The JWST is stalling all of NASA’s initiatives

Kelly, 11 – has spent eight years covering the space industry for FLORIDA TODAY [June 6, 2011, John Kelly, wtsp.com, “NASA's James Webb Space Telescope billions over budget, 7 years late,” http://www.wtsp.com/news/article/195686/250/Telescope-debacle-devours-NASA-funds]

Budgeting woes Auditors who review NASA programs have long argued it's precisely those difficulties that demand cost estimates include substantial reserves. But they've noted that managers are leery of budgeting large reserves. It makes projects look expensive and, consequently, less likely to get approval from budget hawks in the agency and Congress. Almost everyone involved with the Webb project now concedes reserve cash was too low. The 2010 independent review stressed the telescope is on good technical footing, and can be finished with more money and more rigorous oversight. "The panel is fully aware of the problem in adjusting budgets at this late date - especially in the face of the nation's fiscal challenges," their report said. In the report and supporting documents, they went on to stress the project has "invested funds wisely" and "funds invested to date have not been wasted." Willoughby said the program kept spending money to solve technical issues, using funds meant to pay for other work. That delayed those tasks into future years, when there was no money to pay for it. "It costs money to resolve technical issues," Willoughby said, later adding, "it was money well spent, but maybe not money well estimated. To use those additional monies to solve problems, you had to not do other things." Deferred work added up over time, compounding spending overruns and delays. The repeating cycle raises concerns NASA will have to raid other space projects' budgets to finish Webb. Alan Boss, an astronomer at the Carnegie Institution for Science in Washington who chairs NASA's independent advisory committee on astronomy research, worries the project could eat up a growing share of the nation's funding for astronomy and space science. He's gone so far as to call the telescope's woes "NASA's Hurricane Katrina." NASA has since removed the project from its astrophysics budget, making it a higher priority and less of a drain there. But it's still part of the overall science portfolio, drawing from a limited pot of money. Cash spent on Webb can't be spent on other science, Boss said. NASA concedes Webb will be a priority. Until the issues with Webb are resolved, Boss said, "everything is on hold with regard to funding for any major new projects." 

Cost overruns in the JWST are killing astronomy and trading off with WFIRST
New Scientist, 10 [November 20, 2010, Sujata Gupta, New Scientist, “Too big to fail?” Lexis]

"If NASA tries to fund the telescope from the astrophysics budget alone, it will kill astronomy" Over-budget telescope threatens other projects The James Webb Space Telescope isn't even off the ground, but already its soaring costs are casting ominous shadows over other NASA programmes Up in the air, if only HUBBLE's heir, the James Webb Space Telescope, isn't even off the ground, but its soaring costs are casting ominous shadows over other NASA projects. JWST will have a foldable 6.5-metre mirror to peer back to the very first galaxies. But the ambitious mission is both behind schedule and over budget. Now, an independent panel estimates the telescope will cost $1.5 billion more than its already huge $5 billion price tag and will launch at least a year after its planned 2014 lift-off. To launch in 2015, the panel reckons the project will need an extra $500 million over the next two years, and NASA admits Congress is unlikely to cough up extra cash. Instead, funding might be siphoned from the Wide-Field Infrared Survey Telescope, a $1.6 billion mission to study dark energy and exoplanets that recently topped astronomers' wish list for space missions in the next decade. Debra Elmegreen, president of the American Astronomical Society, says the good news is that NASA has decided to pull JWST out of the agency's astrophysics division, where it now eats up 40 per cent of the budget. Instead, JWST will be its own division, allowing it to draw funding from multiple sources within the agency. "There simply isn't enough money [in astrophysics], and if they try to fill it from there, it will kill astronomy," she says.

JWST is trading off with other NASA priorities

Klamper, 10 – a staff writer for Space News [August 20, 2010, Amy Klamper, Space News, “10-Year Plan for Astrophysics Takes JWST Cost into Account,” http://www.spacenews.com/civil/100820-plan-astrophysics-jwst-account.html]
WASHINGTON — Costly delays threatening the James Webb Space Telescope’s 2014 launch could limit the funding available for NASA’s next big-ticket space telescopes and a host of less-expensive projects deemed high priorities in the National Research Council’s latest 10-year plan for space- and ground-based astronomy, senior NASA officials said. Released Aug. 13, the Astro2010 decadal survey — formally titled “New Worlds, New Horizons in Astronomy and Astrophysics” — designated the Wide-Field Infrared Survey Telescope (WFIRST) as the top priority for large missions for the decade ahead. WFIRST would be developed by NASA in partnership with the U.S. Department of Energy and launch in 2020 at an estimated cost of $1.6 billion to study dark energy, hunt for Earth-like planets and advance scientific understanding of the nature and evolution of galaxies. Although WFIRST would be equipped with a substantially smaller mirror than the James Webb Space Telescope (JWST), the proposed telescope would have a much wider field of view, enabling it to image millions of galaxies during its envisioned five- to 10-year mission. NASA expects to review and potentially incorporate the decadal survey’s recommendations — including WFIRST and a call for increasing funding for small and medium Explorer-class missions — into its 2012 budget proposal this fall. However, while NASA says these and other decadal priorities could complement programs borne out of previous decadal surveys, future funding depends on the outcome of several ongoing reviews of JWST’s cost and schedule. “Much hinges on the JWST reviews currently under way,” NASA spokesman J.D. Harrington said Aug. 17, adding that NASA’s astrophysics division chief, Jon Morse, is awaiting the outcome of several ongoing reviews of the great observatory’s test program, schedule and cost before determining future funding for new decadal priorities. “It’s a multistep process, and until he has that input, he can’t make decisions.” Between now and its scheduled June 2014 launch, JWST is expected to consume more than a third of the $1.1 billion NASA spends annually on astrophysics. With 14 healthy space telescopes in orbit and several more in development, NASA’s budget for starting new astrophysics missions is expected to remain tight until the $5 billion JWST — NASA’s most expensive and biggest space science mission by far — clears the pad. Morse said in July that scientists participating in the decadal survey were informed of potentially costly delays for JWST, and were asked to set new astronomy priorities accordingly. “There aren’t a lot of resources available until we get out into mid-decade and JWST is launched, and that’s the guidance we gave the decadal survey a year ago,” Morse told a meeting of the NASA Advisory Council’s science committee here July 13, adding that the guidance he provided assumed the telescope would be delayed one year to mid-2015. Morse said he also asked the survey to consider less-dire budget scenarios should additional resources become available, but added, “I’m worried I’m not being conservative enough at this point.” Stanford University professor Roger Blandford, chairman of the National Research Council decadal survey panel that produced the report, said the recommendations assume NASA’s astrophysics budget will remain flat or decline slightly in the decade ahead. The decadal panel also took into consideration the strain that additional JWST delays would impose on the astrophysics budget, he said. “We did not imagine that the existing program came for free,” Blandford said. At $1.6 billion, WFIRST is the big-ticket proposal for the decade ahead. But it is not nearly as big or as technologically ambitious as JWST or the International X-ray  Observatory, a potentially $5 billion telescope the decadal survey recommends NASA pursue in partnership with the European and Japanese space agencies for launch sometime in the 2020s. Should NASA’s projected share exceed $2 billion, however, the mission should be scaled back, the report says. For the decade ahead, meanwhile, NASA’s investment would be limited to $200 million for technology development aimed at reducing the cost and risk of the mission. Likewise, the Laser Interferometer Space Antenna (LISA), a $2.4 billion mission consisting of three formation-flying spacecraft, is recommended as a joint mission with the European Space Agency with the U.S. share topping $1.5 billion. But the mission’s 2025 launch target would keep NASA’s contribution around $850 million between 2012 and 2021, according to the report. Recognizing how tight NASA’s astrophysics budget likely will be through at least 2015, Blandford said the decadal survey committee deliberately chose WFIRST — “a more modest, lower risk, cheaper mission,” in his words — as the top priority for large-scale space projects for the decade ahead. NASA’s second-highest priority, according to the report, should be spending a sustained $100 million a year on the Explorers Program to ensure a steady flow of the modestly priced astrophysics missions into orbit. While previous decadal surveys have tended to grossly underestimate the cost and challenge of recommended missions — the 2001 survey, for example, said JWST would cost $1.5 billion — Blandford said the Astro2010 committee took great pains to assess technological readiness and costs risks, bringing in the Los Angeles-based Aerospace Corp. for independent analysis. Still, Blandford said, “there will still be surprises in the future.”

2AC Trade Off I/L [WFIRST]

The JWST directly trades off with the WFirst – that’s key to U.S. leadership in the field of dark energy

Overbye, 11 – the Deputy Science Editor of The New York Times, and the author of Einstein in Love [Jan 3, 2011, Dennis Overbye, New York Times, “Quest for Dark Energy May Fade to Black,” http://www.nytimes.com/2011/01/04/science/space/04telescope.html?_r=1&hpw]

What happens to a dark energy dream deferred? An ambitious $1.6 billion spacecraft that would investigate the mysterious force that is apparently accelerating the expansion of the universe — and search out planets around other stars, to boot — might have to be postponed for a decade, NASA says, because of cost overruns and mismanagement on a separate project, the James Webb Space Telescope. The news has dismayed many American astronomers, who worry they will wind up playing second fiddle to their European counterparts in what they say is the deepest mystery in the universe. “How many things can we do in our lifetime that will excite a generation of scientists?” asked Saul Perlmutter, an astronomer at the University of California, Berkeley, who is one of dark energy’s discoverers. There is a sense, he said, “that we’re starting to give up leadership in these important areas in fundamental physics.” Last summer, after 10 years of debate and interagency wrangling, a prestigious committee from the National Academy of Sciences gave highest priority among big space projects in the coming decade to a satellite telescope that would take precise measure of dark energy, as it is known, and also look for planets beyond our solar system. The proposed project goes by the slightly unwieldy acronym Wfirst, for Wide-Field Infrared Survey Telescope. The Academy’s report was ambushed by NASA’s announcement in November that the successor to the Hubble, the James Webb Space Telescope, which had been scheduled for a 2014 launching, would require at least another $1.6 billion and several more years to finish, pushing the next big mission to 2022 at the very earliest. The Webb will search out the first stars and galaxies to have formed in the universe, but is not designed for dark energy. To take up the slack until 2025 — or whenever the American mission can finally fly — the space agency has proposed buying a 20 percent share in a European dark-energy mission known as Euclid that could fly as soon as 2018. In return, NASA would ask for a similar investment by Europe in Wfirst. But, said Dr. Perlmutter, “most of us think it is hard to imagine if we do Euclid now that we will do a dark-energy mission then.” Alan P. Boss of the Carnegie Institution for Science, who heads a committee that advises NASA on astrophysics, said: “If Euclid goes ahead, they’re going to own the field. There’s no way the U.S. can stop them.” Last month, the American astronomers’ worries about falling behind seemed to be validated by a second Academy panel convened to consider the Euclid option. The panelists pointed out that part of the reason that Wfirst had been given such high priority was that it could be launched sooner rather than later. The panel urged NASA to stay the course or to explore merging Wfirst and Euclid in a joint operation. Everybody agrees that nothing is cast in stone yet. Euclid must survive a bake-off with two other projects before it is approved by the European Space Agency, or E.S.A. Not until then, European astronomers say, will they be able to talk about changes to the project. NASA has not said how it plans to get the $1.6 billion it needs to finish the Webb telescope, and thus how much will be left for other projects this decade. Some of the answers will be in the 2012 NASA budget due next month. “Fitting the E.S.A. and NASA processes together at this stage would be a challenge, but the scientific benefits are clear,” according to the new report by the Academy, which was delivered in December. Jon Morse, director of astrophysics at NASA headquarters, said in an interview that NASA was committed to carrying out the recommendations of the original Academy survey that endorsed Wfirst. It is the “sense of Congress,” he said, that the Academy “should guide NASA science programs.” Asked about worries that Euclid could give the Europeans a big leg up in dark-energy work, Dr. Morse said, “The Europeans have developed a significant capability for doing their own missions.” “The scientific return for their investment has been outstanding,” Dr. Morse said, adding that European astronomers are looking for “frontier scientific discoveries” to make. Dark energy certainly counts as frontier science. The discovery a decade ago that the universe is speeding up, in defiance of common sense or cosmic gravity, has thrown into doubt notions about the fate of the universe and of life within it, not to mention gravity and even the nature of the laws of physics. It is as if, when you dropped your car keys, they shot up to the ceiling. Physicists have one ready-made explanation for this behavior, but it is a cure that many of them think is worse than the disease: a fudge factor invented by Einstein in 1917 called the cosmological constant. He suggested, and quantum theory has subsequently confirmed, that empty space could exert a repulsive force, blowing things apart. But the best calculations predict an effect 10 to the exponent of 120 times greater than what astronomers have measured, causing physicists to metaphorically tear their hair out and mutter about multiple universes. The astronomers who made this discovery were using the exploding stars known as Type 1a supernovae as cosmic distance markers to track the expansion rate of the universe. Since then, other tools have emerged by which astronomers can also gauge dark energy by how it retards the growth of galaxies and other structures in the universe. So far the observations are consistent with it being Einstein’s constant, but not definitive; more precise measurements, many of which can only be done from space, are needed. Dr. Perlmutter, who works in the Department of Energy’s Lawrence Berkeley National Laboratory, proposed a dark energy mission known as SNAP (Supernova Acceleration Probe) in 1999. In 2003, the White House asked the Energy Department to partner with NASA on the project, which became known as JDEM, for Joint Dark Energy Mission, and a call went out for competing proposals. But NASA and the Energy Department found it hard to collaborate, and several rounds of meetings and committees went nowhere. “Maybe we shouldn’t have tried to ride two horses,” Dr. Perlmutter said. In 2008, NASA and the Energy Department budgeted $600 million, not including launching costs, for a mission, but a working group of dark-energy scientists could not come up with a design that would fit in the budget. Feeling that the blessing of the National Academy of Sciences was needed to proceed with a more expensive project, Dr. Morse submitted a couple of versions of the dark energy mission to the Academy panel — also known as Astro2010 — that was charged with setting priorities for the astronomical community for the next decade. Alan Dressler of the Carnegie Observatories, who led one of the panel’s subcommittees, noticed that three of the submitted projects — including dark energy, a search for planets around other stars, dubbed exoplanets, and a survey of infrared radiation from the heavens — all required the same hardware. He proposed combining them into a larger mission (“putting more eggs into the basket,” in Dr. Perlmutter’s words), in a project that could launch around 2020. That larger mission they dubbed Wfirst. “It looked then and it still looks to me like a good deal,” said Roger Blandford of Stanford, an astrophysicist and the chairman of the Astro2010 panel. Meanwhile, the European Space Agency had also made dark energy a priority. Last February, the Europeans sent NASA a letter offering the Americans a 20 percent piece of Euclid and two slots on the mission’s science team. American astronomers were ambivalent. Joining Euclid would divert resources from their own mission, thus delaying it. In September NASA’s advisory committee on astrophysics, which is led by Dr. Boss of the Carnegie Institution, concluded that Euclid could spend three or four years “skimming the cream off the dark energy pail” before Wfirst got into the sky. Both Dr. Boss’s council and yet another committee, the Astronomy and Astrophysics Advisory Committee, which counsels the National Science Foundation and Energy Department as well as NASA, concluded that joining Euclid was not in keeping with the original Academy recommendations. By the time the second Academy panel reported in December, the news about the Webb telescope’s problems had made everything worse. The Webb, which was the highest Academy priority 10 years ago and has already cost $5 billion, could not be launched any earlier than 2015 and would probably be even later, because of NASA’s inability to correctly estimate how long it would take to do things like test the telescope. How much of the $2.2 billion that NASA was to have available for new astrophysics missions this decade will be left once Webb is taken care of is anybody’s guess. On top of that, NASA faces what Dr. Morse calls “an evolved difficult fiscal environment,” with Republicans bent on reducing the federal budget taking over the House of Representatives.

JWST is directly trading off with the WFIRST

Cho, 11 – a staff writer for Science magazine [Jan 21, 2011, Adrian Cho, Science, “Deep Potholes Block the Road to Discovery for U.S. Science,” Vol. 331 no. 6015 pp. 268-269]
There's trouble for the largest project on the cosmic frontier as well. In 1998, two teams of scientists probed the expansion of the universe by studying stellar explosions called type Ia supernovae and discovered that it is accelerating. That finding suggested that some bizarre dark energy is stretching space. Saul Perlmutter, a physicist at Lawrence Berkeley National Laboratory in California and the leader of one team, realized that scientists, to figure out what the stuff is, needed a dedicated space telescope to spot supernovae and probe dark energy in other ways. In 1999, his team proposed that DOE build the $600 million Supernova Acceleration Probe. In 2003, the proposed space telescope evolved into the Joint Dark Energy Mission, a $1 billion project funded jointly with NASA. Last August, it looked like the idea might finally get off the ground when a National Academies' panel ranked it as the most desired space-based instrument for the coming decade in astronomy and astrophysics (Science, 20 August 2010, p. 894). The panel actually suggested combining it with two missions needing similar technical capabilities and renaming it the Wide-Field Infrared Survey Telescope (WFIRST). But 3 months later, hopes of an early launch for the now $1.6 billion project were dashed when NASA officials revealed that the cost of another mission, the James Webb Space Telescope, had ballooned from $5.1 billion to as much as $6.8 billion (Science, 19 November 2010, p. 1028). 

JWST is crowding out international missions and WFIRST

Lawler and Bhattacharjee, 10 – *a staff writer for Science magazine AND ** a contributing writer for Science magazine [November 19, 2010, Andrew Lawler and Yudhijit Bhattacharjee, Science, “Massive Cost Overrun to Webb Threatens Other NASA Missions,” Vol. 330 no. 6007 pp. 1028-1029, www.sciencemag.org.proxy.lib.umich.edu/content/330/6007/1028.full]
A project intended to revolutionize astronomy now threatens to derail NASA's entire space sciences program. An independent panel reported last week that overruns on the James Webb Space Telescope (JWST) could reach $1.7 billion, bringing its total cost to as much as $6.8 billion. NASA officials and the U.S. astronomy community are now scrambling to find a way out of the mess, which could defer the telescope's launch for up to 3 years, to 2017. The stinging indictment of NASA management practices could not have come at a more awkward moment. Republicans promised last week to scale back government spending when they take over the House of Representatives in January (Science, 12 November, p. 896). Congress and the White House remain deadlocked over what to do with the U.S. human space flight program once the last space shuttle is retired sometime next year. And earlier this fall, a National Research Council (NRC) panel laid out an ambitious plan for U.S. astronomy (Science, 20 August, p. 894) that may prove a pipe dream given JWST's fiscal woes.  “I'm shocked by how big [the overrun] is,” says astrophysicist Roger Blandford of Stanford University in Palo Alto, California, who chaired the NRC committee that produced the Astro2020 report. “And the impact could be severe.” The overrun is $700 million more than NASA now spends each year on all astronomy projects. At particular risk is the Wide-Field Infra-Red Survey Telescope (WFIRST), the committee's top priority. This telescope would examine dark energy and exoplanets and conduct galactic surveys. But its fate is now uncertain given the size and scope of JWST's troubles. Conceived in the late 1990s as a successor to the Hubble Space Telescope, JWST is designed to unfold a 6.5-meter mirror once it arrives at a gravitationally stable point 1.5 million km from Earth. It will beam back images of the earliest stars and galaxies, giving astronomers their first look at the cosmic dawn. Rising costs are nothing new for NASA projects. But JWST, NASA's most ambitious science project to date, may turn out to be one of its biggest fiscal blunders. In 2001, its estimated price tag was $1 billion. In 2008, NASA confirmed it as a project with a cost of $5.1 billion and a launch date of 2014. This summer, after NASA requested additional funding, Senator Barbara Mikulski (D–MD), chair of a panel that oversees the NASA budget, asked for an independent review. Led by John Casani of NASA's Jet Propulsion Laboratory in Pasadena, California, the review found that even in the most optimistic scenario, NASA would not be able to launch the telescope until September 2015. And that deadline would require an additional $200 million for the project in each of the fiscal years 2011 and 2012. That would put the total cost somewhere between $6.2 billion and $6.8 billion. In a teleconference with reporters last week, Casani said NASA officials should shoulder the blame. “The fundamental root cause is that at the time of confirmation of the project [in 2008], the budget that NASA was presented with was basically flawed,” he said. It “understated the requirements of the project.” And NASA headquarters failed to identify the errors in the budgeting, Casani said. “We had done a diligent job in assembling the numbers,” says John Mather, senior project scientist for JWST at NASA's Goddard Space Flight Center in Greenbelt, Maryland, which developed the project's budget. “But we have to admit that it didn't work out.” Christopher Scolese, NASA's associate administrator, says NASA headquarters “didn't have the people” to perform the crosschecks and analyses that were required to confirm the budget. To avoid more surprises, the agency has agreed to a series of management changes recommended by the Casani panel, including a new program office for JWST at headquarters. NASA has already spent $3 billion on the telescope, making it unlikely that the project will be canceled. However, congressional staffers and NASA officials say that a full rescue by Congress is equally unlikely. “We have to work with the Administration and Congress to see what flexibilities we do have,” says Scolese. But he doubts that “we're going to find $200 million” more in 2011. That means NASA may have to rethink other projects and consider cuts elsewhere in the science program. One option, which it followed after overruns in the Mars program, would be to merge WFIRST with a dark-energy observatory called Euclid that is on the drawing board of the European Space Agency (ESA). Next June, ESA intends to choose from among three projects, including Euclid. Roger Bonnet, former ESA science chief and now director of the International Space Science Institute in Bern, says a single cooperative astronomy program between NASA and ESA might make sense. Blandford agrees: “We've got to examine all the options.” However, becoming a junior partner on an ESA mission is not an appealing prospect for U.S. astronomers. “The U.S. has had a strong history of leadership in the burgeoning fields of dark energy and exoplanet studies, and I think it would be a mistake to not continue to be leaders in those areas,” says Adam Riess, an astrophysicist at Johns Hopkins University in Baltimore, Maryland. The Casani report did find JWST to be on solid ground technically, giving astronomers hope that the telescope will eventually make it into space. Heidi Hammel, an astronomer at the Space Science Institute in Boulder, Colorado, notes that Hubble had similar overruns before its 1990 launch. “It proved the absolute workhorse for the broader community,” she notes. “JWST is going to be that kind of tool, too.”

Increasing costs of JWST are steamrolling other missions

de Selding, 11 – the European correspondent for Space News [Feb 4, 2011, Peter B. de Selding, Space News, “Europe’s Next Big Mission Depends on U.S. and Japan,” http://www.spacenews.com/civil/110204-europe-mission-depends-us-japan.html]
Wilton Sanders of NASA’s astrophysics division said NASA supports LISA and IXO but would need to respect guidelines set by the National Academy of Sciences’ forthcoming planetary decadal survey, due for release March 7. He said the last survey gave IXO a lower-than-necessary rating because of questions about Europe’s mirror-technology development that have since been resolved. Sanders noted that NASA’s ability to carry out its own priority missions, like those it would like to do with Europe, depends on funding decisions and other factors that NASA cannot settle on its own. These include progress of the James Webb Space Telescope, whose cost is so large — at least $6.5 billion, according to the latest outside review — that any additional overruns would have a domino effect on other missions.

JWST is crowding out NASA’s astrophysics agenda

Klamper, 10 – a Space News staff writer covering NASA, Congress and U.S. space policy [Nov 12, 2010, Amy Klamper, Space News, “JWST's Latest $1.5B Cost Overrun Imperils Other High-priority Projects,” http://www.spacenews.com/civil/101112-jwst-cost-imperils-priority-projects.html]
WASHINGTON — Massive cost growth on NASA’s James Webb Space Telescope (JWST) will imperil funding for the agency’s on-orbit astronomy missions while potentially wiping out big-ticket space observatories and a host of less-expensive development projects deemed high priorities by the science community, according to experts. During a Nov. 10 news conference, NASA released the findings of an independent review that found the JWST will cost some $1.5 billion more than its current $5 billion life-cycle cost estimate, and that the observatory’s launch, previously slated for June 2014, will not occur before September 2015. Led by John Casani of NASA’s Jet Propulsion Laboratory in Pasadena, Calif., the Independent Comprehensive Review Panel attributed JWST cost growth to poor management and inadequate funding reserves needed to develop, launch and operate the next-generation flagship astronomy mission. Alan Stern, a former associate administrator for NASA’s Science Mission Directorate, said the cost growth could ravage the agency’s $1.1 billion annual astrophysics budget, 40 percent of which is already consumed by JWST development. “Are we going to turn off all the many existing astrophysics satellites and kill the support to analyze the data from them and stop building anything else, just so JWST can continue to overrun?” Stern said. “That’s the question that the astrophysics community has to ask of itself, and that NASA should be asking.” According to the independent review panel, Congress will need to add about $250 million to NASA’s $444 million request for the JWST in 2011 alone just to maintain the newly projected 2015 launch date. Another $250 million will be needed in 2012, in addition to the agency’s current projection of $380 million for the program in that year. “Even at the best case, the $1.5 billion upper will virtually wipe out the inspirations of the newly released decadal survey in astrophysics for 2010-2020,” said Stern, who currently is associate vice president of the Southwest Research Institute’s Space Science and Engineering Division in Boulder, Colo. Stern was referring to the National Research Council report, released Aug. 13, that laid out the science community’s top priorities in astrophysics research for the next decade. Formally titled “New Worlds, New Horizons in Astronomy and Astrophysics,” the survey designated the $1.6 billion Wide-Field Infrared Survey Telescope as the top priority for large missions and also recommended that NASA continue to spend about $100 million per year on more modestly priced missions. Stanford University professor Roger Blandford, who chaired the decadal survey panel, said the new cost and schedule estimates for the JWST could be devastating to current and future programs. “Clearly it’s going to have a severe impact on the current program, let alone the recommended one,” Blandford said in a Nov. 11 interview, adding that his committee worked hard to develop an affordable and exciting program in its survey. Blandford said scientists participating in the decadal survey were told to assume NASA’s astrophysics budget would remain flat or decline slightly in the decade ahead. The panel also took into consideration the strain that additional JWST delays would impose on the astrophysics budget, he said. “We put a lot of effort into those cost estimates,” he said. “Obviously it’s extremely disappointing to many people to learn that these management problems have led to severe cost overruns and delays.” NASA Administrator Charles Bolden took responsibility for the mismanagement that led to the cost overruns but said NASA needs time to implement changes to program oversight before it can determine whether more money or time will be needed. “I’ve put a change in the management structure in place, and we’ve got to take some time to see if that works, and I’m confident it will,” Bolden told reporters Nov. 12. “So I don’t talk about funds or schedule, and I see no reason to change any of those before we look at what impact the change in management has had.” Led by NASA’s Goddard Space Flight Center in Greenbelt, Md., the JWST is an infrared telescope with a 6.5-meter foldable mirror and a deployable sunshield the size of a tennis court. Northrop Grumman Aerospace Systems of Redondo Beach, Calif., is prime contractor. An Ariane 5 rocket provided by the European Space Agency is slated to launch the observatory to the second Lagrange point — a gravitationally stable spot 1.5 million kilometers from Earth. NASA has spent about $3 billion to date on the JWST program, which was conceived in 1996 as the successor to the agency’s flagship Hubble Space Telescope. By the time Northrop Grumman was awarded the prime contract to build the observatory in 2002, the estimated program cost was $2 billion. With 14 space telescopes on orbit and several more in development, NASA’s budget for starting astrophysics missions was already stretched before the new JWST cost estimates were released. According to the independent review panel’s report, it will cost $1.9 billion over the next five or so years to finish building and launch the observatory, or about $1.4 billion more than previously anticipated. NASA has budgeted about $600 million to operate the JWST over the following five years. U.S. Sen. Barbara Mikulski (D-Md.), who called for the independent review in June to identify the root causes of cost growth and schedule delays on the JWST, expressed dismay over the panel’s findings and warned NASA that it cannot let the telescope’s scientific potential override the need to rein in costs. “We cannot afford to continue with business as usual in this stark fiscal situation,” she wrote in a Nov. 10 letter to Bolden after reading the Oct. 29 report. Although Casani’s review took issue with budget and management of the program, it characterized the JWST’s technical progress as “commendable and often excellent.”

James Webb Space Telescope delays other NASA programs and saps credibility 

Florida Today, 11 [June 15, 2011, “John Kelly: Shedding light on NASA delays Repeated cost overruns on projects have cascading effect on other tasks,” http://www.floridatoday.com/article/20110612/COLUMNISTS0405/106120317/John-Kelly-Shedding-light-NASA-delays]
NASA's penchant for busting budgets and schedules on big projects is not limited to one or two missions. Last week, we reported on the multibillion-dollar cost overruns and almost decade-long launch delay for the space agency's next big space observatory, the James Webb Space Telescope. Later in the week, NASA's Inspector General released another report citing the potential for more expensive overruns and maybe even a launch delay for the agency's next big mission to Mars. NASA, later that same day, held a news conference to insist the Curiosity rover remains on track to launch later this year. So people often ask, "Why does this keep happening?" For decades, auditors with the Government Accountability Office, the NASA Inspector General, the White House Office of Management and Budget and other independent bodies have consistently offered several broad flaws in the way that big- government space projects are fielded and managed. They've found the same kinds of problems, over and over again, in almost every space project that has blown its budget and launch target. With each successive audit, NASA and its contractors offer similar explanations about the unique complexity of the missions as well as pledges to make improvements. However, the mistakes are repeated. The basic reasons are:  Project leaders often lowball lifetime costs of the mission. Some suggest it's done on purpose to keep the initial cost of a project artificially low to win support from budget folks at NASA, Congress and the White House. Once approved, and billions of dollars are spent, it's very difficult to justify shutting off funding and canceling a project that's nearing completion.  Project leadership is overly optimistic about its ability to defeat technical challenges and get things done. The time estimated for achieving a long string of complicated -- and interdependent -- tasks is based on best-case scenarios and ignores the kinds of technical glitches that inevitably will happen. The team pitching the project always assumes it will do a great job overcoming challenges, and do it fast, but something always goes wrong. Multiple delays on a few aspects of a complicated spacecraft have a cascading effect on the next task, and the next one and the next one. Those delays also have costs attached to them, such as keeping workers on the job while awaiting resolution of big problems. Agency leadership repeatedly under-budgets reserve money, or at least enough of it. NASA has scads of research at its fingertips showing the proportion of cost overruns on its projects over the past half-century. Engineers, accountants and project managers have studied and studied the issue, delivering reports offering guidance on how much emergency cash should be needed to take a project to fruition based on the size and scope of the effort. But, repeatedly, audits show that management budgets for less reserves than a reasonable person would deduce is necessary to finish the project. So, when problems arise, money is "borrowed" from what was to be spent on the next task on the list. Cash runs out and, if more is not available, work gets delayed. The problems compound and you end up with, again and again, headlines raising questions about another NASA project that is costing taxpayers billions of dollars more than expected and launching years later than planned. The pattern hurts NASA's long-term credibility and poses a serious threat to the overall U.S. space program in tight budget times.

JWST trades off with Aries I and Orion funding 

GAO, 11 [March 2011 GAO-11-239SP Report to Congressional Committees NASA Assessments of Selected Large-Scale Projects]
Matching funding to requirements is critical to the success of complex acquisitions, yet it is often insuffi cient in government acquisitions. Agencies tend to start more projects than can be afforded and often have to make cuts in budgets after programs begin in order to address cost increases in highly problematic efforts. Several studies have highlighted this issue with NASA and NASA’s administrator recently stressed the need to ensure that projects are affordable before they are started. This year, we identifi ed three projects that faced signifi cant cost and schedule problems because their original funding did not align with program plans. These include JWST, Ares I, and Orion and they represent some of NASA’s largest investments. In addition, we identifi edx
 10 projects that received unanticipated funding from the American Recovery and Reinvestment Act of 2009.33 This event was an anomaly, and according to NASA offi cials, it carried with it restrictions and requirements that narrowed the scope of projects it could be applied to and required additional administrative work, which initially dissuaded some projects and contractors from accepting the funds. Nevertheless, the stimulus funding enabled NASA to mitigate the impact of cost increases being experienced in its largest projects and to also address problems being experienced in other projects. In several cases, NASA took advantage of the funding to build additional knowledge about technology or design before key milestones. According to NASA offi cials and independent reviews, the projected budgets for JWST, Ares I, and Orion were inadequate to perform work in certain fi scal years. In November 2010, an independent review panel concluded the JWST budget baseline accepted at the confi rmation review did not refl ect the most probable cost with adequate reserves in each year of project execution. This resulted in a project that was not executable within the budgeted resources. According to the review, the project was able to stay within its yearly budget allocation by deferring planned work in the budget year to future years. This approach was an ineffective control measure as costs were postponed and funded from a subsequent year’s allocation at a cost that was typically two- to three-times higher because of the impact of the deferrals on other work. Further, the panel estimated that the project will need an additional $1.4 billion or more for an earliest launch date of September 2015—$500 million of which will be needed in fi scal years 2011 and 2012. Also, as we have reported previously, NASA initiated the Constellation program relying on the accumulation of a large rolling budget reserve in fi scal years 2006 and 2007 to fund program activities in fi scal years 2008 through 2010.34 This poorly phased funding plan diminished both the Ares I and the Orion projects’ ability to deal with technical problems and funding shortfalls in 2010, and, in part, led the President to propose cancellation of the program in the fi scal year 2011 budget submission. An independent review commissioned by the Administration also found that the Ares I and the Orion programs did not have budget profi les that matched the work that needed to be done.
2AC Dark Matter Good – Science Rev
Discovery of dark matter leads to greatest scientific revolution ever

Beichler, 08 – Ph.D in paraphysics at West Virginia University [September 2008, James E. Beichler, “Relativity, the surge and a Third Scientific Revolution,” http://www.worldnpa.org/pdf/abstracts/abstracts_2560.pdf]
The advantage of studying recent historical trends in physics is that they point the way toward the new theory and paradigm, whether it has already been proposed, or not. The trends indicate that the new theory (paradigm) will be based upon continuity and the relativistic concept of field, although it will be a completely physical concept of field, i.e., the field will be characterized by physical constants such as permittivity, permeability and Planck’s constant. The field will be hyper-dimensional and non-Euclidean. Curvature will be an extrinsic property of the four-dimensional space-time continuum, thus requiring a physical interpretation of relativity theory and curvature. And finally, this revolution will be as much about consciousness and mind as it is about matter, realizing the aspirations of the minority of scientists who studied mind before the last revolution. DM and DE will be defined and explained, but so will the mind and consciousness that observes and perceives them, rendering this the most significant revolution of all.

Harnessing of dark energy important to new revolution 

Beichler, 08 – Ph.D in paraphysics at West Virginia University [September 2008, James E. Beichler, “Relativity, the surge and a Third Scientific Revolution,” http://www.worldnpa.org/pdf/abstracts/abstracts_2560.pdf]
The stage has been prepared for a new revolution in science with the discoveries of DM and DE. The ‘crises’ for modern science have thus been identified and they have been recognized as revolutionary, such that either radical modification of old theories or a new theory needs to be developed to explain them. In any case, people now realize that a revolution will come in the form of a new theory of matter because nature has forced the ultimate nature of matter into the forefront of science with DM and DE. Yet experience has taught us that a theory of matter can be neither had nor complete without considering the role of the consciousness that perceives matter and material reality, so the next revolution will encompass both matter and consciousness.
Quantum theory will drive science into the ground—Dark energy key to breakthrough 

Beichler, 08 – Ph.D in paraphysics at West Virginia University [September 2008, James E. Beichler, “Relativity, the surge and a Third Scientific Revolution,” http://www.worldnpa.org/pdf/abstracts/abstracts_2560.pdf]
The Third Revolution is engaged Scientists and academics alike missed the boat during the Second Scientific Revolution, although that assessment may be too harsh. Perhaps it would be more accurate to say that they just were not ready or prepared to take the ride that nature and the circumstances of their own successes offered them. Whichever the case may be, they did not directly address any scientific questions directly related to either mind (consciousness) or matter. They skirted the issues. Thedesire to bypass these thorny issues is so strong that some scientists still try to circumvent nature and the clues nature provides them that they are willing to claim that ‘mathematics is the reality rather than the physical world’ or that ‘physics is really about information or processes’, not about ‘things’. These philosophies may look tempting and they may even work for a while, like quantum mechanics has worked for the past several decades, but nature would ultimately bring science back to the old standards of mind and matter if such philosophies were ever accepted by science. Such esoteric opinions are just not good physics, if they can be considered physics at all. Solving a problem by denying its existence is not solving the problem at all, it is just delaying the real solution. These mentalizations of physical science are not about answers, but about excuses for not finding answers. Yet some scientists still try to propose these tactics to obfuscate physics and press their own agendas. From the historical point-of-view, such proposals are indicative of the frustration and consternation that scientists are presently feeling for the lack of progress toward the scientific goal of unification, The search for unification seems stymied at present and will remain stymied as long as unification goes forward on the basis of the quantum hypothesis. According to the prevailing attitude in the physics and general scientific communities today, physics as it is, in the form of quantum field theories and the Standard Model, are highly successful. In fact, most scientists believe that quantum theory is the most accurate theory ever developed, accurate to twelve decimal places. Furthermore, many scientists believe that quantum theory will eventually solve all the problems that nature presents it with. They also believe in the eventual development of a ‘theory of everything’ (TOE) based on the quantum theory and the discrete nature of reality that forms the basis of the quantum hypothesis. DM and DE can and will eventually be explained by WIMPs, MACHOs, neutrinos or some other quantum particles. These hopes are commonly and openly expressed within the physics community today and stories about these new wonders of physics are common fodder in the popular scientific media (magazines, journals and television documentaries about science). Fortunately, getting good press does not constitute scientific verification. Within the more general scientific community, it is also commonly understood that the study of consciousness is rapidly growing as a new branch of science, but it is not limited to psychology. Consciousness studies, as it is called, is instead a multidisciplinary field. The human genome project and other advances are also changing biology and related fields. Under these circumstances, many scientists, scholars and academics have predicted that a revolution in science is coming, but they do not take their claims as seriously as they should.
Discovery of dark matter will revolutionize science

Blandford, et. al, 10 – a Pehong and Adele Chen Professor of Physics and director of the Kavli Institute for Astrophysics and Cosmology at Stanford University [Roger D. Blandford, Chair, Committee for a Decadal Survey of Astronomy and Astrophysics National Research Council, New Worlds, New Horizons in Astronomy and Astrophysics, 2010, ISBN: 9780309158008, pg. 71-2]

“Normal” matter— the stuff of which we, Earth, and the stars are made, as well as the more exotic particles created in Earth-bound accelerators or in natural accelerators such as supernova remnants— appears to be only a minority of the matter in the cosmos (Figure 2.11). This discovery through measurements of the rotation rate of galaxies was presaged by work as early as the 1930s in which astronomers noticed that the speeds at which galaxies orbit around the centers of the clusters to which they belong are far higher than needed to counteract the gravitational pull of the stars in those clusters. To keep these clusters from rapidly flying apart, astronomers argued, they must contain far more material than that visible to telescopes. A lot of astronomical detective work ruled out the hypothesis that the invisible mass might simply be unobservable planets and dead stars, and so it became known as a mysterious dark matter. By now, the evidence for such dark matter in almost all galaxy-size and larger astronomical systems is overwhelming and comes from a wide variety of ­ techniques—among others, gravitational lensing measured by the Hubble Space Telescope and ground-based telescopes, the distribution of hot X-ray-emitting gas measured by the Chandra X-Ray Observatory, and the rotation speed of hydrogen gas disks surrounding galaxies measured by ground-based radio telescopes (Figure 2.12). With improved observations, astronomers have determined precisely how much dark matter there is, and learned that it interacts only with itself and very feebly with familiar matter only through gravity. These normal-matter constituents are small islands in a vast sea of dark matter of some unknown form. An important clue to the nature of dark matter comes from indirect but powerful arguments based on the formation of the elements and the formation of galaxies. It has been found that only one-sixth of the total matter is in normal “baryonic” form and that the remainder is probably some exotic new elementary particle generated in copious quantities in the big bang but not yet detected by Earth-based particle accelerator experiments. If so, elucidating the nature and properties of the dark matter particle (or particles) will open an entirely new window to our understanding of the fundamental properties of matter.

Greater understanding of dark matter will catalyze another scientific revolution

Tucker and Tucker, 1988 – *science spokesman for the Smithsonian Astrophysical Observatory's Chandra X-ray Center AND **science writer for the Smithsonian Astrophysical Observatory's Chandra X-ray Center [Wallace Tucker and Karen Tucker, Dark Matter: Contemporary Science's Quest for the Mass Hidden in Our Universe, 1988, ISBN: 0688061125, pg. 225-8]

This is the state of astrophysics today. The crisis brought on by the dark-matter mystery causes frustration and discouragement because it is clear that if it cannot be solved, then neither can a host of other important, related problems. It is as if nature is trying to tell us something very obvious and we can't understand. At the same time the crisis causes exhilaration, because astrophysics is alive with new people, such as the elementary-particle physicists, and new ideas, such as the Inflationary Universe, cosmions, cosmic strings, explosive galaxy formation, and the modification of the laws of physics. Experiments are being designed to detect hypothetical particles unimagined a decade ago. If they succeed, a new branch of astronomy will have been born. Past scientific revolutions have shown us that we should not expect the solution to come like a bolt of lightning. Rather, it will come more like a change of season. The old theories will die out and the correct theories will flourish until they have widespread acceptance in the scientific community. We have yet to reach that stage in the dark-matter mystery. None of the proposed solutions has won more than a few converts, and the feeling is widespread that something crucial is missing in all of the explanations. One thing that has emerged is that the change in our picture of the universe will be profound, whatever the explanation. If the dark matter turns out to be in a purely baryonic form, such as brown dwarfs, then we will have to revise our ideas as to how stars and galaxies form. We would have to conclude that for some reason-either natural or perhaps the result of intelligence-tens of trillions of brown dwarfs or Jupiter-like planets must form in a galaxy such as the Milky Way. They must also form in such a way as to leave large dark envelopes around galaxies. We would also have to abandon or radically revise the inflationary Big Bang model for the universe, because in its present form this model requires a higher mass density than is possible in a purely baryonic universe. But if we drop the inflationary Big Bang model, then we drop the simplest explanation for the uniformity of the microwave background radiation. Clearly, major revisions of the theory of the origin of the universe will be necessary if the dark matter is purely baryonic. The inflationary Big Bang model might be saved if the dark matter is in the form of hot or cold cosmions. Suppose the dark matter in galactic envelopes turns out to be hot cosmions, such as massive neutrinos. Then we have to accept that two types of dark matter exist, because hot cosmions cannot explain the dark matter in the disk of our galaxy. This matter must be something else, perhaps brown dwarfs-a revision of the theory of star formation is then in order. We also have to accept the fact that most of the mass in the universe is in the form of a particle that has never been observed. Envelopes of hot cosmions around galaxies would demand a new method of galaxy formation. Several interesting proposals have been broached cosmic strings, explosive galaxy formation, and mock gravity-but they all necessitate a further revision of our present picture. Explosive galaxy formation and mock gravity require the formation of stars before galaxies, which is the reverse of the accepted belief. Cosmic strings are so weird-a diameter smaller than that of a quark and a length of thousands or perhaps even millions of lightyears-as to be almost unbelievable. Yet many astrophysicists seriously entertain the possibility that they play a crucial role in the formation of galaxies and clusters of galaxies. If the dark matter in galactic envelopes is cold cosmions, then revisions of the same order are required. Brown dwarfs or something similar are still needed for the dark matter in the galactic disk. A new type of particle such as a photino is required, and cosmic strings or some new mode of galaxy formation is necessary. Another possibility is that the solution does not lie in the exotic world of superstring or unified field theories but in a modification of the tried and (believed by most scientists to be) true laws of gravity of Newton and Einstein. Such a modification, which would apply only to very small accelerations, or correspondingly, very large distances, would have profound consequences. All of cosmology would have to be reworked, including our ideas as to how bodies move through the cosmos; they would feel the tug of distant bodies much more strongly than the standard theory predicts. This change would modify the results of calculations of the expansion of the universe-it would take far less matter to slow or stop the expansion of the universe, for example-and thus would radically alter our understanding of the past and future evolution of the universe. These are a few of the consequences of some of the currently popular proposed solutions to the dark-matter mystery. Other proposals will be brought forward, but it is doubtful that they will be less radical. Once the dark-matter revolution is over, the universe will look different to us than it did before. Either the basic laws of physics may have to be revised, or we may have to accommodate ourselves to a universe in which most of the matter is con-cealed from us in some dark form such as black holes, brown dwarfs, neutrinos, axions, or photinos. Whatever the resolution, we will understand more clearly how stars, galaxies, and clusters of galaxies form. We should also know more about the origin and ultimate fate of the universe. Will the inflationary Big Bang model of the universe survive this severe test? Or will some alternative model such as a universe with a coasting phase, or a universe that has expanded from a cold rather than a hot state become favored? A cold expanding universe would support many of the unconventional theories of galaxy formation, but it would have difficulty explaining the microwave background radiation and the synthesis of helium. Scientific revolutions have changed the way people look at the world. Copernicus displaced man from the center of the universe. Newton showed that rational laws could explain the motions of planets. Einstein showed that time is not absolute. The quantum physicists showed that knowledge is probable, not certain. The mystery of the dark matter may be a harbinger of another scientific revolution. Until it is solved, we cannot know for sure. What is certain is that the dark-matter mystery has already spurred the development of new observational techniques and it has opened our imaginations to a myriad of provocative ideas as to the nature of the universe.

Ext. Neutrino Detectors Solve Prolif

Neutrino detectors safeguard against proliferation
Courtland, 11 – writer for the New Scientist [April 28, 2011, Rachel Courtland, “"Ghost Particle" Detectors Closer to Preventing Nuclear Proliferation,” http://spectrum.ieee.org/energy/nuclear/ghost-particle-detectors-closer-to-preventing-nuclear-proliferation/2]

28 April 2011—The neutrino, or "ghost particle," is strikingly aloof. On Earth, tens of billions of the sun’s neutrinos pass through an area the size of a thumbtack every second. But most of these particles zip straight through Earth without a single interaction with another bit of matter. Neutrino detectors, which aim to catch such ghosts, are traditionally big affairs, sometimes employing large vats of water or oil, a deep patch of the Mediterranean, or even a cubic kilometer of Antarctic ice to boost the chance of seeing the specters. But physicists have been working to adapt the technology to make detectors small enough to be installed inside nuclear power plants. If their prototypes are proved, such detectors could continuously monitor nuclear reactors and provide a new way to safeguard against nuclear proliferation.

Neutrino detectors can help solve proliferation
Cartwright, 10 – a freelance journalist based in UK [Nov 24, 2010, Jon Cartwright, physicsworld.com, “Neutrinos could detect secret fission reactors,” http://physicsworld.com/cws/article/news/44411]
Oil tankers fitted with neutrino detectors, hundreds of thousands of tonnes in mass, could be floated offshore to check for undeclared nuclear fission reactors. That's the idea of physicists in France, who have proposed the Secret Neutrino Interactions Finder (SNIF) as a way of enforcing the nuclear non-proliferation treaty – although some experts doubt its feasibility. Currently, fission reactors over the world are monitored by the United Nations' International Atomic Energy Agency (IAEA), based in Vienna. The IAEA uses several "near-field" tools to make sure reactors are running legally, from CCTV-type cameras to metallic or fibre-optic networks that can detect when fuel is being loaded. In some cases, the agency installs thermal monitors to check that reactors are not being operated for too long, as might be required for the production of bomb-making plutonium. Another, perhaps more fail-safe way to monitor reactors would be to detect the nearby levels of anti-neutrinos – light particles that are emitted copiously in nuclear-fission reactions. Because the flux of anti-neutrinos arriving at a certain area is proportional to the power of a reactor and its proximity, the anti-neutrino level at any point should be an indicator of what fission reactions are taking place nearby. Neutrino oscillations But, as researchers discovered almost a decade ago, the science is more complicated. Neutrinos have a small, finite mass – not zero, as was previously thought – and are able to oscillate from one type to another. This means that a detector looking for one type of anti-neutrino would always detect fewer than expected, because some of them oscillate into different types before arrival. Thierry Lasserre at the French Alternative Energies and Atomic Energy Commission says that improvements in the understanding of neutrino oscillation have enabled his group to explore the use of anti-neutrino detectors for "far-field" reactor monitoring. Lasserre and his colleagues have calculated how anti-neutrino fluxes fall with distance from a reactor, taking into account oscillations. They have then analysed all the other sources of anti-neutrinos – 200 nuclear power stations over the globe – to produce a map of background anti-neutrino levels. In a final calculation, Lasserre's group showed that a neutrino detector would need to be sunk just 500 m or more underwater to prevent catching any cosmic rays, which would confuse the signal. The researchers think that, for monitoring fission reactions in a radius of 100–500 km, a detector would need a scintillator mass of 1034 free protons – in the order of a hundred thousand tonnes. Friendly and clandestine activities John Learned, a physicist at the University of Hawaii, US, who first suggested using neutrino detectors for global fission-reactor monitoring, believes the group has performed some "excellent" calculations, but notes that the SNIF idea is not totally new. He adds, however, "With a network of monitors one can record the activity of a group of reactors, perhaps some friendly ones, and some clandestine reactors. With various methods under development we can do a better job, even than indicated in this paper."

2AC CTBT Impact

Increasing the sensitivity of our neutrino detectors and expanding our knowledge of noble gas isotopes is key to enforce compliance with the CTBT – solves proliferation.

Bahcall et. al. 01 – (3/16/01, John, PhD in Physics from Harvard University, School of Natural Sciences, Institute for Advanced Study, Princeton American astrophysicist, best known for his contributions to the solar neutrino problem, the development of the Hubble Space Telescope and for his leadership and development of the Institute for Advanced Study in Princeton, “Underground Science,” DUSEL Laboratory, http://www.int.washington.edu/DUSEL/SupplementaryInfo.pdf DH)

The field of underground particle physics and astrophysics, and solar neutrino research in particular, has created a unique opportunity to extend and exploit our understanding of ultra-low background materials, counting techniques, and ultra-pure chemical methods. The 2 to 3 orders of magnitude improvement in the ability to detect natural and man-made phenomena over what is achievable using non-underground technologies, suggests a bright future for new applications in materials analysis. Since the first solar neutrino experiment established the recording at the few atom level of the rare gas 37 Ar produced by neutrinos from the sun, underground science has set new records in the detection of specific isotopes at very low levels. These low-event-rate measurements are based principally on three key areas of technology: material background reduction, ultra-low level counting techniques, and ultra-pure materials. The three areas are related, and a summary of the current status is provided here. In the radiochemical solar neutrino detectors, newly developed ultra-low level gas proportional counters have achieved backgrounds in selected energy windows at the levels of a few events per year. These counters have since been used to detect not only 37 Ar and 71 Ge at the single atom level but also at similar levels, isotopes such as 133 Xe and 135 Xe that are produced in nuclear reactors. In the GALLEX project, it was demonstrated that a few atoms of 133 Xe could be collected and counted in less than a day from a volume of about 150 m 3 . To extend this capability requires the use of material with ultra-low natural radiation background for shielding; for example, low radioactivity lead from Roman times, collected from sunken naval vessels off the Italian coast. Also the Xe atoms have to be chemically manipulated through synthesis and purification steps. The purification steps involve separation of Xe atoms from a few 222 Rn atoms. Also the counting gas is prepared from pre-nuclear-age xenon and tritium-free water used in the gas preparation is collected from sources under the Dead Sea in Israel. With low radioactive shielding, combined with ultrapure scintillators, (the Borexino Counting Test Facility (CTF) achieves 10 -16 g/g removal of Th and U isotopes), one can achieve detection systems for Xe isotopes at the few atom level and corresponding orders of magnitude improvement in sensitivities. At such levels, the traditional terminology ìµBq/m 3 î is not representative and one refers to counting atoms per hundreds of cubic meters. In this illustration, the application to fission isotopes or nuclear activities is clear. The magnitude of the improvement in sensitivity opens new horizons---shorter collection times, smaller sample sizes, longer transport times, and much improved sensitivity to short-lived isotopes. In addition to the proportional counter case illustrated above, ultra-low background research is achieving world record sensitivity in liquid scintillators at the few event level. For example, 14 C has been detected for the first time from crude oil in the CTF and 85 Kr has been detected from atmospheric samples as small as one liter. Low-level cryogenic x-ray detectors are used at the Gallium Neutrino Observatory for the detection of chemically separated 71 Ge; the new very low background germanium detectors of the Max Planck Institute fur Kernphysik achieves sensitivity at the level of a few background events per month per gamma ray line. Such new capabilities provide for considerable extensions in the ability to perform analyses of trace elements. The development for underground experiments of the low-level detector techniques, the ultra-pure chemical manipulation of small amounts of materials, and the collection of low background materials, some quite exotic, is an important research area. The PIsCES (Precision Isotope Counting Experimental Setups) program was formulated by the Space Science Division of the Naval Research Laboratory, in collaboration with U.S. and European partners, to provide a mechanism to extend these techniques and explore the analysis of exceedingly small amounts of materials. Combined with neutron activation of stable isotopes and accelerator mass spectroscopy the sensitivities to trace analysis in small material sample sizes is further expanded. Although the Gran Sasso Underground National Laboratory provides a small facility that can accommodate some of their low counting rate capability for materials applications and detector development, a facility is needed in the U.S. to house dedicated detectors with a larger research scope. The larger detectors at the Gran Sasso Underground National Laboratory have a high priority for use with ongoing solar neutrino projects and are rarely available otherwise. For this reason the PIsCES collaboration has sought the creation of a U.S. underground facility. XI. Monitoring Nuclear Tests All nuclear explosions produce large quantities of fission products and their daughters. Important among these radioisotopes are 133 Xe and 135 Xe. The monitoring of radioactive noble gases is, indeed, one of the techniques enumerated in the Comprehensive Test Ban Treaty (CTBT) for verifying compliance with the accord. The amount of radioactive xenon reaching the surface after an underground detonation and subsequently mixing with the atmosphere is a function of the permeability of the rock, the depth of burial, and the fission yield of the device, often complicating radiochemical monitoring efforts. In principle the detection of 133 Xe (half-life 5.3 days) alone would suffice to confirm that a nuclear explosion has occurred. In fact, however, small but fluctuating amounts of 133 Xe are present in the air as a result of emissions from normally operating nuclear reactors. As a result, it may be necessary to detect the ratio of 135 Xe (half life 9.2 hours) to 133 Xe in order to confirm that a nuclear detonation, as opposed to reactor emissions, has been observed. The short half lives of both isotopes, combined with severe dilution of the radioactive gases in the atmosphere and the comparatively long time that may be required to get an air sample, place a premium on the ability to detect both in small quantities. Also, attempts to evade the CTBT, which bans all nuclear test explosions of whatever yield, may employ small tests, where the yield of the nuclear event is tons rather than kilotons. As a result, a very-low-background counting facility such as has been proposed by the PIsCES collaboration for testing at the Gran Sasso Underground National Laboratory is a necessity. PIsCES combined with appropriate sampling techniques would likely lower the yield threshold for the detection of nuclear explosions by radiochemical means by 1 to 3 orders of magnitude below today's best capabilities. Such thresholds are probably well below the level at which any testing state could hope to gain information useful for improving its nuclear stockpile. Sensitive radiochemical detection of nuclear explosions is particularly important when other possible cheating scenarios are taken into account. The most commonly cited method of evasive testing is to detonate the test device in a very large underground cavity. In theory, at least, the shock wave and seismic signal from the explosion can be reduced by a factor approaching 100. This would make a 1-kiloton explosion seem to seismographers to be only a 10-ton detonation, and hence far harder to detect by seismic means alone. However, a 1-kiloton fission explosion produces the same amount of radioactive xenon, regardless of whether it has been seismically decoupled or was fully tamped in hard rock. Indeed, cavity decoupling acts to release additional radioactive gases in two ways. A fully coupled blast causes a collapse ìchimneyî to form, sealing in much of the radioactive debris; a decoupled test does not result in such a selfsealing effect. In addition, the large surface area of the decoupling cavity provides more channels through which radioactive gases can reach the surface. The possibility that another country could improve its nuclear weapons by evasive testing when the U.S. was effectively prevented from any type of testing by the openness of our society played a role in the October, 1999 rejection of the CTBT in the Senate. An underground laboratory with sensitive equipment would address this concern. The facility could contribute significantly to U.S. knowledge of the testing programs of other nations. An underground laboratory in the U.S. to which samples could be brought quickly, and under U.S. control, would be an important addition to efforts to deter nuclear proliferation around the world. 

2AC STEM Impact

Researching dark matter creates a new generation of scientists – this is as important as going to the moon
Bloom 8 – writer at the Guardian (8/29/2008, Dan, “The experiment of a lifetime”, The Guardian, http://www.guardian.co.uk/education/2008/aug/29/research.cern) MGM

LHC=Large Hadron Collider

The project is not, however, just drawing attention from academia or even from inside the world of physics. Interest has come from other academics and undergraduates from other disciplines. School physics teachers have also visited the LHC, sometimes with their class in tow. Until recently it was possible to see the giant instrument's workings from the inside. The Campaign for Science and Engineering in the UK, which lobbies for state and private support for scientific endeavours, is excited about the attention. Director Nick Dusic believes that such exposure could spark renewed public interest in physics. "It's an incredibly important experiment," he said, "and hopefully we can demonstrate its relevance in the UK and worldwide." Wide coverage of the experiment's progress could encourage more spending in the industry, too; the government accounts for just 29% of spending on civil research and development, the rest coming from businesses and private donations and from abroad. Eventually, such global attention could spawn a new generation of physicists. For Manchester University's Prof Brian Cox, another British academic involved with the project, it is this, not the knowledge obtained, that would be the most important result of the experiment. "The technological spin-offs - to me they're an aside. A project like this is inspiring, and that's what encourages young people. That's what encouraged me. People go into it because it's exciting and cutting edge, and you need almost no argument except that. The biggest benefit of the moon landings was the new generation of scientists that they inspired." These "technological spin-offs", of course, are still of great use in themselves. Working on something like the LHC provides engineers and physicists with skills that nobody else in the world has: many of the cryogenic experts responsible for cooling the entire system to -271C (-456F) - creating as they go "the world's largest fridge" - have already moved on to work at the ITER fusion reactor project in France, which is hoping to solve the world's energy needs. And Dr Shears points out that yesterday's particle detectors have made today's PET scanners, which aid cancer treatment, while CERN's computer network is a feat of technology in itself, prepared at it is to handle 15 million gigabytes of data per year. Even so, the overriding enthusiasm is not about technical and technological improvements, but the tangible idea of discovering something new. "It's the most exciting physics experiment for decades," said Prof. Cox. "It's a leap into the dark in a way that no particle accelerator has been before. We're at the limit of our capabilities – the closest thing I think we've done is gone to the moon." It is this prospect of gaining a new understanding of how the universe works which is ultimately the biggest draw for physicists. As Dr Green says: "The unknown is always very exciting for physicists. Put it this way; we'll be surprised if there isn't a surprise." 

2AC Big Bang Theory Impact
Discovering dark matter confirms the big bang theory
Wilford 94 – award-winning journalist for The New York Times, writes science journalism (11/29/1994, John, “Astronomy Crisis Deepens As the Hubble Telescope Sees No Missing Mass”, NYT, http://www.nytimes.com/1994/11/29/science/astronomy-crisis-deepens-as-the-hubble-telescope-sees-no-missing-mass.html?pagewanted=all&src=pm) MGM
This line of investigation could have profound philosophical implications. If most of the universe is discovered to be composed of exotic material never before seen and absolutely unlike the "ordinary" matter of stars, of Earth and of all life, cosmologists point out, the effect on human thinking could be more startling and diminishing than the Copernican revolution, which almost five centuries ago revealed that Earth was not the center of the universe or even the solar system. For theorists, this is a time of high anxiety. As long as dark matter eludes astronomers and particle physicists, they cannot be comfortably sure of the validity of their most cherished theories. The dark matter question, said Dr. David H. Schramm, a University of Chicago astrophysicist, is "perhaps the greatest mystery remaining in the Big Bang picture of the universe." By learning the type and abundance of dark matter, theorists could finally solve the vexing problem of explaining how a universe that began as smooth and uniform in all directions, according to the Big Bang theory and some supporting observations, evolved into the large-scaled clumpiness of galaxies and clusters of galaxies. There has never seemed to be sufficient time or mass for such a radical transformation.

AT: Internal Link is Dumb

R&D of dark matter detection inspires progress on the use of noble liquids – solves our prolif internal link.

DMSAG, 07 – (7/5/07, Dark Matter Scientific Assessment Group, “Report on the Direct Detection and Study of Dark Matter,” http://science.energy.gov/~/media/hep/pdf/files/pdfs/dmsagreportjuly18_2007.pdf DH) 

Future plans and issues to be resolved for noble liquids: A significant part of our ability to imagine a near-term comprehensive direct detection program results from the recent rapid progress made in creating operating noble liquid detectors and experiments. Aside from the intrinsic physical properties of the noble liquids, the rapidity in progress is due primarily to the relatively low cost of target materials and construction and to the apparent facility to scale-up quickly to multi-kg masses. (A word of caution: as appreciable multi-kg-scales are approached the requirements for control of neutron backgrounds by making use of increased self- and/or external-shielding may become a significant fraction of their overall cost.) As a consequence these techniques present us with a somewhat unusual R&D style where each step in the R&D either results quickly in a new limit or reveals a new background to be dealt with. For examples of R&D projects either presently producing limits or soon expecting to do so, we might cite WARP, XENON10, ZEPLIN and DEAP-I. All are 35 serving to inspire and inform designs for the potential next larger versions. Collectively these projects address different ways of background discrimination in each of the liquids (Ar, Xe, and Ne). This gives us assurances that, as attempts for higher and higher sensitivity are made, direct comparison of effectiveness can occur. As noted for Ar (and Ne): WARP and ArDM have large versions under construction while DEAP and miniCLEAN aspire to larger versions pending success of the presently initiated DEAP-I and miniCLEAN. For xenon, studies of designs and funding proposals for significantly larger, two-phase xenon detectors are already underway by new collaborations formed out of combinations of the present XENON10 and ZEPLIN collaborations together with additional new groups. These are the two new projects referred to as LUX and XENON100 

Dark matter research creates spinoff improvements, including the effective use of liquid noble gases which are key to neutrino detectors.

DMSAG, 07 – (7/5/07, Dark Matter Scientific Assessment Group, “Report on the Direct Detection and Study of Dark Matter,” http://science.energy.gov/~/media/hep/pdf/files/pdfs/dmsagreportjuly18_2007.pdf DH) 

Until recently, the only U.S.-led programs in the direct detection of dark matter have been the series of elegant experiments of the CDMS-I, II and ADMX groups; the former for WIMP detection and the latter for axions. While ADMX has been essentially a unique effort, the CDMS-series has had strong competition particularly from European groups. Together, CDMS, XENON10 and ADMX have established the most sensitive limits in the world up to the present. Several developments have converged pointing to the next few years as providing the opportunity not only for discoveries but also for providing an understanding of the nature of particle dark matter. These include: further evidence for the existence of dark matter (e.g., observations of the separation of ordinary and dark matter in the “Bullet” galaxy clusters), the imminent initiation of LHC experimentation and the rapid emergence of new experimental tools for both direct and indirect detection of dark matter. As we have noted elsewhere, it is these new tools and their capabilities which are a primary concern of this panel. Among these new tools are technical improvements on the now classic CDMS and ADMX methods and the emergence of noble liquid gases (argon, xenon, neon) in various detector configurations, as well as new ideas for use of warm liquids and various gases under high or low pressure. These quite complementary developments offer several things: most importantly they promise an increased reach in sensitivity by at least three orders of magnitude for WIMP’s (one order for axions) but also the possibility of recoil particle direction measurement, increased sensitivity to spindependent interactions and detector sizes well beyond the ton scale. The complementarity of detector capabilities built into the roadmap includes a range of target types suitable for establishing WIMP signature as well as diverse background control methods (e.g., single phase vs. two-phase in noble liquids; various combinations of multiple signatures).

AT: No Impact
Specifically solves enforcement of the NPT.

Hagmann et. al, 07 – (5/2/07, Christian, PhD, Staff Scientist Physics & Advanced Tech, University of Florida, “Demonstration of Key Elements of a Dual Phase Argon Detection System Suitable for Measurement of Coherent Neutrino-Nucleus Scattering,” Physics and Advanced Technologies, https://e-reports-ext.llnl.gov/pdf/346392.pdf DH) 
In recent years, researchers at LLNL and elsewhere have converged on a design approach for a new generation of very low noise, low background particle detectors known as two-phase noble liquid/noble gas ionization detectors. This versatile class of detector can be used to detect coherent neutrino scattering—an as yet unmeasured prediction of the Standard Model of particle physics [1]. Using the dual phase technology, our group would be the first to verify the existence of this process. Its (non)detection would (refute)validate central tenets of the Standard Model. The existence of this process is also important in astrophysics, where coherent neutrino scattering is assumed to play an important role in energy transport within nascent neutron stars. The potential scientific impact after discovery of coherent neutrino-nuclear scattering is large. This phenomenon is flavor-blind (equal cross-sections of interaction for all three neutrino types), raising the possibility that coherent scatter detectors could be used as total flux monitors in future neutrino oscillation experiments. Such a detector could also be used to measure the flavor-blind neutrino spectrum from the next nearby (d ~ 10kpc) type Ia supernova explosion. The predicted number of events [integrated over Physics and Advanced Technologies, FY07 LDRD-LW Proposal explosion time] for a proposed dual-phase argon coherent neutrino scattering detector is 10000 nuclear recoils/kton, compared to the estimated rate in the Solar Neutrino Observatory (neutral current configuration); 200 deuteron breakup events/kton of D2O, yielding almost a factor 50 improvement in rate [2],[3]. In a more practical vein, these detectors may also be useful for improved cooperative monitoring of nuclear reactors, as required by the Nuclear Nonproliferation Treaty. Recognizing this potential, the International Atomic Energy Agency, which administers the global reactor monitoring regime, has endorsed our research into this technology. 
Solves rogue state prolif – current mechanisms don’t work.

Choi, 11 – (4/15/11, Charles, journalist, frequent contributor to Scientific American, LiveScience Contributor, “ Monitors may help detect rogue nuclear activity,” http://www.msnbc.msn.com/id/42613522/ns/technology_and_science-science/ DH) 

In order to scan nuclear reactors for forbidden uses such as weapon-making, researchers are now working on remotely monitoring nuclear activity by focusing on ethereal particles known as antineutrinos. Nuclear reactors supply the planet with much of its electricity, providing France alone with more than three-quarters of its power. However, the uranium and plutonium that serve as their fuel can be diverted from reactors for use in weapons. The International Atomic Energy Agency has installed nuclear safeguard systems to monitor these reactors. Although effective, these systems cannot accurately determine in real time how much plutonium or uranium is present in the fuel rods of operating reactors. Some of these systems also interfere with reactor operations. Now researchers are investigating devices known as antineutrino detectors as a continuous, real-time and less intrusive technique than prior safeguard systems. And the International Atomic Energy Agency has started to consider the potential of these detectors to keep tabs on reactors by flagging excess plutonium and uranium being used beyond what its operators declare it is making. Such a detector could be placed by safeguard agencies on the reactor site a few dozen yards away from the reactor core. 

AT: Can’t Contain Noble Liquids

Yes we can.

DMSAG, 07 – (7/5/07, Dark Matter Scientific Assessment Group, “Report on the Direct Detection and Study of Dark Matter,” http://science.energy.gov/~/media/hep/pdf/files/pdfs/dmsagreportjuly18_2007.pdf DH) 

Of the three noble liquids, the most experience with large volumes (albeit not yet for dark matter direct detection) has been with Ar and the least for Ne. We know from the ICARUS project that it is possible to construct and operate multi-ton volumes of LAr. So if control of other parameters important for dark matter discrimination can be maintained as the scale is increased, then it would appear that containment of several tons of liquid will not be a serious issue. 

2AC AT: Supercomputers Solve Dark Energy

Supercomputers can’t do all the work
Naeye, 10 – editor in chief of Sky & Telescope [January 2010, Robert Naeye, “Is the James Webb Space Telescope a Good Thing?” Sky & Telescope]
THIS MONTH'S COVER STORY discusses the recent discovery with Hubble's new camera of the farthest galaxies ever seen. Hubble brings us closer than ever to the birth of galaxies. But as the article also points out, we'll need NASA's James Webb Space Telescope to see this process in action. I must confess that I have mixed feelings about Webb. On the plus side, building a large infrared space telescope is the most practical way to accomplish this exciting science. Supercomputers can give us useful predictions about how the first galaxies formed, but astronomy is ultimately an observational science, so we need to see this process in action to fully understand it. In addition, Webb will teach us a tremendous amount about star and planet formation, and it will be able to image some nearby exoplanets. Webb could monitor transiting exoplanets, and perhaps spectroscopically detect chemical constituents indicative of life. So it's fair to say that Webb has the potential to make revolutionary discoveries on some of science's most profound questions. It will also take pretty pictures.

2AC WFIRST Good – Exoplanets
WFIRST is key to discovering exoplanets and dark energy

Blandford, et. al, 10 – a Pehong and Adele Chen Professor of Physics and director of the Kavli Institute for Astrophysics and Cosmology at Stanford University [Roger D. Blandford, Chair, Committee for a Decadal Survey of Astronomy and Astrophysics National Research Council, New Worlds, New Horizons in Astronomy and Astrophysics, 2010, ISBN: 9780309158008, pg. 16-7]

Wide-Field Infrared Survey Telescope (WFIRST) A 1.5-meter wide-field-of-view near-infrared-imaging and low-resolution spectroscopy ­ telescope, WFIRST will settle fundamental questions about the nature of dark energy, the discovery of which was one of the greatest achievements of U.S. telescopes in recent years. It will employ three distinct techniques—­measurements of weak gravitational lensing, supernova distances, and baryon acoustic ­oscillations— to determine the effect of dark energy on the evolution of the universe. An equally important outcome will be to open up a new frontier of exoplanet studies by monitoring a large sample of stars in the central bulge of the Milky Way for changes in brightness due to microlensing by intervening solar systems. This census, combined with that made by the Kepler mission, will determine how common Earth-like planets are over a wide range of orbital parameters. It will also, in guest investigator mode, survey our galaxy and other nearby galaxies to answer key questions about their formation and structure, and the data it obtains will provide fundamental constraints on how galaxies grow. The telescope exploits the important work done by the joint DOE/NASA design team on the Joint Dark Energy Mission— specifically the JDEM-Omega concept— and expands its scientific reach. WFIRST is based on mature technologies with technical risk that is medium low and has medium cost and schedule risk. The independent cost appraisal is $1.6 billion, not including the guest investigator program. As a telescope capable of imaging a large area of the sky, WFIRST will complement the targeted infrared observations of the James Webb Space Telescope. The small field of view of JWST would render it incapable of carry­ ing out the prime WFIRST program of dark energy and exoplanet studies, even if it were used exclusively for this task. The recommended schedule has a launch data of 2020 with a 5-year baseline mission. An extended 10-year mission could improve the statistical results and further broaden the science program. The European Space Agency (ESA) is considering an M-class proposal, called Euclid, with related goals. Collaboration on a combined mission with the United States playing a leading role should be considered so long as the committee’s recommended science program is preserved and overall cost savings result. WFIRST addresses fundamental and pressing scientific questions and will contribute to a broad range of astrophysics. It complements the committee’s proposed ground-based program in two key science areas: dark energy science and the study of exoplanets. It is a part of coordinated and synergistic programs in fields in which the United States has pioneered the progress to date. It presents opportunities for interagency and perhaps international collaboration that would tap complementary experience and skills. It also presents relatively low technical and cost risk, making its completion feasible within the decade, even in a constrained budgetary environment. For all these reasons it is the committee’s top-priority recommendation for a space mission.

2AC WFIRST Good – Dark Energy

WFIRST is key to US leadership on the understanding of dark energy

Kazan, 11 – the editor of Daily Galaxy [Jan 3, 2011, Casey Kazan, “NASA Delays "Wfirst" Space-Based Search for Dark Energy -Can Europe & Earth-Based Solutions Take Up the Slack?” http://www.dailygalaxy.com/my_weblog/2011/01/news-flash-nasa-delays-space-based-search-for-dark-energy.html]

An ambitious $1.6 billion spacecraft, known as Wfirst, for Wide-Field Infrared Survey Telescope, that would investigate the mysterious force that is apparently accelerating the expansion of the universe — and search out planets around other stars, might have to be postponed for a decade, NASA reported today because of cost overruns and mismanagement on a separate project, the James Webb Space Telescope that will search out the first stars and galaxies to have formed in the universe, but is not designed to search for dark energy. Last summer the National Academy of Sciences gave highest priority among big space projects in the coming decade to the satellite telescope that would take precise measure of dark energy and also search for exo planets “How many things can we do in our lifetime that will excite a generation of scientists?” asked Saul Perlmutter, an astronomer at the University of California, Berkeley, who is one of dark energy’s discoverers according to a report in the New York Times. There is a sense, he added, “that we’re starting to give up leadership in these important areas in fundamental physics.” To compensate for the delay, NASA has proposed buying a 20 percent share in a European dark-energy mission known as Euclid that could fly as soon as 2018. In return, NASA would ask for a similar investment by Europe in Wfirst. Dr. Perlmutter told the New York Times: “most of us think it is hard to imagine if we do Euclid now that we will do a dark-energy mission then.” Most of the nation's prestigous scientists see the USA conceeding leadership to Europe. The discovery a decade ago that the universe is speeding up, in defiance of common sense or cosmic gravity, has thrown into doubt notions about the fate of the universe and of life within it, not to mention gravity and even the nature of the laws of physics. “We’re looking at a tug-of-war with dark energy and gravity trying to expand or collapse the universe.” John Carlstrom, South Pole astronomer and University of Chicago astrophysicist. Carlstrom is a member of the team using an Earth-based solution in the search for dark energy: a big telescope, as high as a seven-story building, with a main mirror measuring 32 1/2 feet across was built at the Amundsen-Scott Station in the Antarctica looming over a barren plain of ice that gets colder than anywhere else on the planet. The South Pole Telescope (SPT), a microwave telescope, has been in use since February 16, 2007. More about the SPT below... Physicists have one ready-made explanation for the acceleration of the universe, according to the New York Times, "but it is a cure that many of them think is worse than the disease: a fudge factor invented by Einstein in 1917 called the cosmological constant. He suggested, and quantum theory has subsequently confirmed, that empty space could exert a repulsive force, blowing things apart. But the best calculations predict an effect 10 to the exponent of 120 times greater than what astronomers have measured, causing physicists to metaphorically tear their hair out and mutter about multiple universes." The astronomers who made this discovery were using the exploding stars known as Type 1a supernovae as cosmic metric to measure the expansion rate of the universe. Since then, according the the Times article, other tools have emerged by which astronomers can also gauge dark energy by how it retards the growth of galaxies and other structures in the universe. So far the observations are not definitive; more precise measurements, many of which can only be done from space, are needed. One big problem with Europe's Euclid mission is that it does not include observations of supernovae, the technique by which dark energy was discovered. Nor summarized the New York Times, does the United States play a leadership role. The STP at the far end of the world was built so scientists can search for clues to the mysterious phenomenon called dark energy, which makes the expansion of the universe accelerate. Albert Einstein's famous "cosmological constant," mentioned above as one possibility for the dark energy, also will come under the telescope's scrutiny. The "gravity" of dark energy is repulsive. It pushes the universe apart and overwhelms ordinary gravity, the attractive force exerted by all matter in the universe. Dark energy is invisible, but astronomers will be able to see its influence on clusters of galaxies that formed within the last few billion years. "With the South Pole Telescope we can look at when galaxy clusters formed and how they formed. That is critically dependent on the nature of the dark energy, this elusive component of the universe," said Carlstrom, who heads the project. "We've only known about dark energy for a few years. No one really knows what it is." "One of our main goals is to figure out what dark energy is," said center Director Bruce Winstein, the University's Samuel K. Allison Distinguished Service Professor in Physics. "Is it a cosmological constant or is it dynamical? The South Pole Telescope holds the promise to give us a lot of new, valuable information on this.". First described a decade ago, dark energy is a mysterious force so powerful that it will decide the fate of the universe. Having already overruled the laws of gravity, it is pushing galaxies away from one another, causing the universe to expand at an ever faster rate. Though dark energy is believed to account for 70 percent of the universe's mass, it is invisible and virtually undetectable. Nobody knows what it is, where it is or how it behaves. Solving the mystery of dark energy is would explain the history and future of the universe and generate new understanding of physical laws that, applied to human invention, almost certainly will change the way we live -- just as breakthroughs in quantum mechanics brought us the computer chip.

WFIRST and dark matter are the top priorities

Banks, 10 – news editor of Physics World [August 13, 2010, Michael Banks, physicsworld.com, “US astronomers unveil 10-year plan,” http://physicsworld.com/cws/article/news/43475]

Astronomers in the US have identified the highest priority research activities in astronomy and astrophysics for the coming decade. The decadal survey, released today by the National Research Council, says understanding the nature of dark energy, studying the formation of galaxies and black holes, and seeking nearby habitable planets are the most important science objectives for the next 10 years and beyond. Their decisions are influenced by the opportunity of international collaboration and for the first time the decadal survey also takes into account the project’s technical feasibility as well as its cost and current schedule The survey, which included the input of over 200 scientists, prioritizes projects in four categories – large and mid-size space-based missions, as well as large and mid-size ground-based telescopes. Two projects that will study dark energy – a mysterious substance that accounts for 74% of the total mass-energy of the universe and is causing its rate of expansion to increase – are given the highest priority in the large space-based and the large ground-based categories. The search for alien worlds The Wide-Field Infrared Survey Telescope (WFIRST), which has an estimated cost of $1.6bn and is scheduled for launch in 2020, is given top priority in the large space-based class. WFIRST will take measurements of supernova distances, gravitational lensing and measure baryon acoustic oscillations – clustering of matter due to acoustic waves that propagated in the early universe – to determine the effect of dark energy on the evolution of the universe. The committee chose WFIRST, which is a collaboration between NASA and the US Department of Energy, as top priory as it offers a chance for international participation. It also presents a relatively low technical and cost risk making its completion "feasible within the decade, even in a constrained budgetary environment". The telescope is based on a design for the planned $650m Joint Dark Energy mission, which will now be amalgamated with a mission to search for exoplanets. "WFIRST not only gets at all the dark energy [priorities], but it also has significant capability in exoplanet science and will do outstanding work in infrared survey science," Michael Turner, a cosmologist at the University of Chicago and the Kavli Institute for Cosmological Physics told physicsworld.com. Turner, who served on the 23-member committee for the decadal survey, also notes that the survey did not reject the idea of a possible collaboration with the European Space Agency (ESA) to combine its planned Euclid dark-energy mission with WFIRST.

WFIRST will revolutionize our understanding of dark energy and cosmic expansion

RDMag.com, 10 [August 16, 2010, “Report: NASA should focus energy on billion-dollar telescope,” http://www.rdmag.com/News/2010/08/Aerospace-Report-NASA-should-focus-energy-on-billion-dollar-telescope/]

The $1.6 billion Wide-Field Infrared Survey Telescope (WFIRST) should be the top priority for space agency astronomers and astrophysicists to develop, the independent National Research Council report recently concluded.              The two year-study, titled The Astro2010 Decadal Survey “New Worlds, New Horizons in Astronomy and Astrophysics", said the 5-foot (1.5-metre) field-of-view device, due to launch in 2020, was one of the most exciting generation of telescopes.  Scientists said the telescope, which would orbit a "stable gravitational point" just above the Earth, would target the early universe, search for close habitable planets and “test the boundaries of fundamental physics”.  It would also answer “fundamental questions” about the nature of dark energy and search for “Exoplanets” or planets outside the Solar System.  The 23-person expert panel's report recommendations are used to decide which astronomy and astrophysics projects Nasa, the National Science Foundation (NSF) and the Department of Energy (DOE) should fund over the next decade.  Experts said Nasa follows the guidance to formulate its mission portfolio and top-ranked recommendations are almost always implemented in some form.  The space community views the report as an influential barometer for research that sets a roadmap for scientific priorities that will “set the nation firmly on the path to answering profound questions about the cosmos”. "What we've seen over the last decade and can confidently expect for the next is unscripted discovery," said Roger Blandford, of Stanford University in California, who led the study. "Powerful new ways to observe the universe and bold ideas to understand it have created scientific opportunities without precedent. The program of research that we recommend will optimise the science return for future ground-based projects and space missions in a time of constrained budgets and limited resources.”  The NRC, part of the National Academy of Sciences, had asked leading astronomers and physicists to review 100 projects to determine which missions offered the best science value. They also reviewed risks, costs and technical readiness.  The found WFIRST’s large-scale imaging capability would “complement” Nasa’s flagship project from 2014, the smaller field-of-view infrared observations from the $5-billion James Webb Space Telescope. Details on WFIRST: WFIRST is a wide-field-of-view near-infrared imaging and low-resolution spectroscopy observatory that will tackle two of the most fundamental questions in astrophysics: Why is the expansion rate of the universe accelerating? And are there other solar systems like ours, with worlds like Earth? In addition, WFIRST’s surveys will address issues central to understanding how galaxies, stars, and black holes evolve. WFIRST will carry out a powerful extrasolar planet search by monitoring a large sample of stars in the central bulge of the Milky Way for small deviations in brightness due to microlensing by intervening solar systems. This census, combined with that made by the Kepler mission, will determine how common Earth-like planets are over a wide range of orbital parameters.  To measure the properties of dark energy, WFIRST will employ three different techniques: it will image about 2 billion galaxies and carry out a detailed study of weak lensing that will provide distance and rate-of-growth information; it will measure spectra of about 200 million galaxies in order to monitor distances and expansion rate using baryon acoustic oscillations; and finally, it will detect about 2,000 distant supernova explosions, which can be used to measure distances. WFIRST provides the space-unique measurements that, combined with those from LSST (the committee’s highest-priority ground-based project), are essential to advance understanding of the cause of cosmic acceleration. In addition, WFIRST will survey large areas of sky to address a broad range of Astro2010 science questions ranging from understanding the assembly of galaxies to the structure of the Milky Way. WFIRST will also offer a guest investigator program supporting both key projects and archival studies to address a broad range of astrophysical research topics.

WFIRST would answer fundamental questions about dark energy

Hough, 10 – staff writer for the Telegraph [August 16, 2010, Andrew Hough, “Nasa should 'focus energy on new £1bn telescope to find alien planets,’” http://www.telegraph.co.uk/science/space/7948050/Nasa-should-focus-energy-on-new-1bn-telescope-to-find-alien-planets.html]

The $1.6 billion Wide-Field Infrared Survey Telescope (WFIRST) should be the top priority for space agency astronomers and astrophysicists to develop, the independent National Research Council report concluded. The two year-study, titled The Astro2010 Decadal Survey “New Worlds, New Horizons in Astronomy and Astrophysics", said the 5-foot (1.5-metre) field-of-view device, due to launch in 2020, was one of the most exciting generation of telescopes. Scientists said the telescope, which would orbit a "stable gravitational point" just above the Earth, would target the early universe, search for close habitable planets and “test the boundaries of fundamental physics”. It would also answer “fundamental questions” about the nature of dark energy and search for “Exoplanets” or planets outside the Solar System. The 23-person expert panel's report recommendations are used to decide which astronomy and astrophysics projects Nasa, the National Science Foundation (NSF) and the Department of Energy (DOE) should fund over the next decade.

2AC WFIRST Good – Science Leadership

JWST trades off with WFIRST – that kills U.S. science leadership

Bhattacharjee, 11 – a contributing writer for Science magazine [March 4, 2011, Yudhijit Bhattacharjee, Science, “Scientists Fear WFIRST Will Be Trailing the Pack,” Vol. 331 no. 6021]
The 1990s were a decade of glory for U.S. astronomers, including the discovery of dark energy and planets outside the solar system. But the instrument that they say would keep them at the forefront—even its name reflects that aspiration—may be too costly for the U.S. government to build. Last August, a National Academies panel charged with ranking the priorities of U.S. astronomers for the next decade identified the Wide-Field Infrared Survey Telescope (WFIRST) as its top choice in the category of space observatories. The panel recommended that NASA launch the $1.6 billion mission by 2020 as the best way to advance the study of dark energy and the search for new extrasolar planets. But hopes of realizing that goal appear to be fading. The ballooning cost of the James Webb Space Telescope (JWST), and the resulting delays in its launch, have all but guaranteed that the space agency will not be able to deliver WFIRST by 2025, much less the end of the decade. And NASA has rejected a backup plan that would have given it a 20% stake in a similar European dark energy mission. That decision, announced last week, leaves U.S. astronomers with the prospect of being marginalized in the next decade. The president's 2012 budget for NASA includes $4 million for conceptual development of WFIRST. But officials say that any commitment to WFIRST will have to wait until NASA completes an internal review this summer of JWST, whose $6.5 billion price tag and 2017 launch date are, respectively, $1.5 billion higher and 3 years later than previously scheduled. If NASA can't fund WFIRST in this decade, says astrophysicist Roger Blandford of Stanford University in Palo Alto, California, who chaired the recent decadal study by the National Academies' National Research Council, “then I will be bitterly disappointed on behalf of the whole community, which put so much into making tough choices to create what ought to be an executable program. It would reflect very badly on future U.S. scientific leadership and demoralize the outstanding young people” working on dark energy and exoplanet research, he adds. What Blandford and others fear is that WFIRST will end up W-second to a European dark energy mission called Euclid. The $1 billion mission, to be launched in 2018, is one of three proposals before the European Space Agency (ESA), which is expected to pick two this fall to go forward. Although the two telescopes will both pursue dark energy, they are quite different from each other. WFIRST is a 1.5-meter infrared telescope that will tap all three cosmological probes for investigating dark energy—gravitational weak lensing, baryonic acoustic oscillations (BAO), and type I supernovae—in addition to using microlensing to find exoplanets. Euclid is a 1.2-meter telescope that will focus on weak lensing and BAO. Until last summer, NASA officials planned to enter into a junior partnership with ESA on the Euclid project in addition to going ahead with WFIRST. That arrangement seemed to guarantee U.S. participation in whichever dark energy survey was launched first. But the decadal survey panel recommended that the United States invest in only a U.S.-led dark energy mission, whether that be WFIRST or a partnership with Europe that preserved WFIRST's “science program” and allowed the United States to take the leading role. After last fall's update on Webb, the decadal survey panel reviewed the options for a dark energy mission in light of Webb's troubles. In January, the panel concluded that a 20% partnership with ESA on Euclid was not advisable. The panel argued that it would prefer to see NASA invest in other projects from the decadal survey if it couldn't fund WFIRST within the decade or play a leading role in any partnership. NASA has already acted on that advice, says the agency's head of astrophysics, Jon Morse. “We have informed ESA that we will not be pursuing a 20% option [in Euclid] at this time,” Morse told the interagency Astronomy and Astrophysics Advisory Committee at its meeting last week. Instead, he said, NASA would ask ESA to consider a combined mission merging WFIRST and Euclid. But ESA seems unlikely to accept such an offer at this time. Speaking to a panel of the NASA Advisory Council last September, Fabio Favata, ESA's coordinator for astronomy and fundamental physics missions, said a lot of work had already been done on Euclid and that merging the missions would require going back to the drawing board. “I think the U.S. lost a real opportunity in passing up a 20% partnership with Euclid,” says Jason Rhodes, an astrophysicist at the Jet Propulsion Laboratory in Pasadena, California, and a member of the Euclid Consortium helping to plan the mission. “It was a big enough stake that the U.S. could have influenced the design and execution of Euclid.” The community's opposition was driven by concerns that “this would be the beginning of a slippery slope where the U.S. would end up ceding leadership to the Europeans in astrophysics, just as leadership was ceded in particle physics,” explains James Green, an astrophysicist at the University of Colorado, Boulder, and co-chair of WFIRST's Science Definition Team. “The question is, Do we [the United States] risk getting nothing at all?”

***STEM Advantage

JWST K2 Public Interest

The JWST is key to public interest in space

Friedman, 11 – recently stepped down after 30 years as Executive Director of The Planetary Society. He continues as Director of the Society's LightSail Program and remains involved in space programs and policy. Before co-founding the Society with Carl Sagan and Bruce Murray, Lou was a Navigation and Mission Analysis Engineer and Manager of Advanced Projects at JPL. [Jan 10, 2011, Lou Friedman, The Space Review, “Public interest and space exploration,” http://www.thespacereview.com/article/1755/1]

Space interest rests on scientific discovery and adventure. I have focused on the largely ground-based story behind the new classification of Pluto, but the New Horizons mission and the public interest in discoveries of extrasolar planets move this story into space. In many respects, our discoveries about planets are the public face of the space program. This is accentuated when the possibility of extraterrestrial life is raised. The Mars life possibility, which commanded the attention of President Clinton in 1996, illustrates that. The long-sustained public interest in the travels of Spirit and Opportunity demonstrate it as well. I don’t mean to say that only planets excite the public imagination: Hubble’s remote probing of the universe became a people’s mission, so much so that when NASA considered abandoning it, popular interest prevented that from happening. I believe that the public is more scientifically curious and literate than is often assumed and that the possibilities of new discoveries about ourselves, other worlds, and the universe is what drives the space program. This even applies to the human space program, where I assert, based on 30 years leading the largest space interest group in the world, that the public perception is that humans are on a path outward to explore new worlds. Almost all of the popular talks I have given about planetary exploration have had a questioner in the audience ask either if humans were part of the existing Mars missions or when they would land there. As always (or, at least, as usual) I have a political point to make. The James Webb Space Telescope is significantly over budget, and its scheduled launch date is delayed. This is causing a big problem in space science and for NASA. It also is a political problem. As one Congressional aide put it to me two years ago in the context of Mars Science Laboratory (also delayed and over-budget), “we hate to be told just ‘suck it up,’ when this kind of problem emerges—even when that is the right answer.” But the James Webb Space Telescope is an important project with significant public appeal so it is my view that “suck it up,” is the right answer, although NASA must take corrective management actions as well. The public interest in Hubble discoveries despite the early crisis of the defective mirror, and with the Mars Exploration Rovers despite the twin failures of Mars missions in 1999, demonstrates that they know exploring the unknown often will entail unknown problems. But exploring the unknown is the reason for NASA’s existence. I don’t support writing blank checks to projects in trouble. And since I personally am advocating a new start on the Europa Jupiter System Mission, accelerated efforts on the Mars 2018 lander, and a start on Mars Sample Return (as well as a host of smaller missions with big goals), I am very concerned about the effect of the James Webb Space Telescope budget increase. But, even with the need for additional funding, the James Webb Space Telescope is still the right priority for astrophysics and astronomy. The end will justify the effort. Let’s be sure that public interest plays a strong role in considerations for political and financial support when determining NASA’s new budget.

Observatory Missions Solve Discovery

Observatory-class missions are necessary to public interest in science and US competitiveness

Sembach, 10 – the Hubble Project Scientist at the Space Telescope Science Institute [2010, Dr. Kenneth Sembach, “The Value of Observatory-Class Missions,” pg. 8-10]

Observatory-Class Mission Value to NASA and the Nation Observatory-Class missions foster large, diverse user communities from small and large institutions spread across the United States and dozens of other countries. This means that the best minds can often be brought to bear on cutting-edge science problems, regardless of geographic location. Participation by U.S. and foreign investigators results in valuable collaborative connections to scientists in other countries. Roughly 20-25% of Chandra, Hubble, and Spitzer observing programs are led by foreign investigators. Funding for U.S. researchers is spread across the country. The broad scientific participation that accompanies this financial support helps NASA and the science community reach and serve the entire nation, not just a few geographically isolated areas. Observatory-Class missions play a crucial role in promoting and maintaining public awareness of science and NASA’s efforts to conduct science in space. The substantial breadth of science enabled by these missions yields a constant stream of science results that engage and inspire the public. Media coverage is frequent and widespread, reaching all areas of the country through newsprint, magazines, radio, television, and the internet. Consequently, the public has become so familiar with Chandra, Hubble, and Spitzer that these observatories are now synonymous with NASA’s science program. The American public recognizes the value of these missions and has high expectations for their scientific discoveries. Table 5 lists some basic statistics for website usage and media coverage of the three observatories in 2008. In addition to the large amount of traffic (millions of web page views) to the science results and image releases on their award-winning web sites, the three observatories also attract significant visitor traffic to their on-line educational materials and serve millions of downloads of podcasts, on-line activities, videos, and digital images. The 2008 Science News metric, which measures NASA’s contributions to worldwide scientific discovery and technological achievement by assigning points for accomplishments reported in the news, lists Chandra, Hubble, and Spitzer among the top ten most productive space programs of the past 25 years. Hubble has been named as NASA’s most productive space mission in all but 3 of the 17 years for which the metric has been calculated. In 2007 Spitzer topped the list. Chandra and Hubble were included in Nature’s list of NASA’s top 10 achievements in its first 50 years. All three observatories appear in MSNBC’s recent (March 2009) list of “NASA’s Ten Greatest Science Missions”. All three observatories have become an integral part of American culture. Astronomical images from the observatories can be found on record albums, book covers, iPhones, mouse pads, postage stamps, and art gallery walls. Stunning visualizations and other content from all three observatories are used in the programming of planetariums and science museums nationwide. Public familiarity with NASA missions maintains high levels of public awareness and support for NASA science research. Observatory-Class missions have taken leadership roles in education and outreach activities, reaching directly into school curricula and textbooks to share the experience of exploration and discovery. They are inspiring and motivating students to pursue careers in science, technology, engineering, and mathematics. Training materials for K-12 students are distributed in every state. Hubble educational items are used in 40 of the 100 largest school districts. The Spitzer Teacher Research Program trains teachers to work closely with Spitzer scientists to make and publish Spitzer observations, and then to take advantage of that experience in their teaching. Chandra materials have been incorporated into the test and study content for the astronomy competition of the National Science Olympiad, reaching both student participants and their teacher coaches in all 50 states from local to state to national levels. All three observatories have extensive web-based content devoted to enhancing the educational experience of the nation’s youth and increasing knowledge of NASA-supported areas of science and nature. Concluding Remarks Observatory-class missions offer unparalleled power and versatility, with instrumental capabilities that give astronomers the opportunity to address a wide range of forefront scientific questions, including those that could not even be formulated when the missions were conceived. These observatories are accessible to, and used by, a substantial fraction of the worldwide astronomical community, and play a key role in developing the U.S. astronomical community through their support of research and researchers. The scientific results from these missions educate and stimulate the broader public, and inspire future generations of scientists. We ask that the Astro2010 Survey Committee take these considerations into account in developing an optimal strategy for U.S. astronomy in the next decade and beyond.

Astronomy K2 STEM
Astronomical discoveries can spur national interest in STEM – that’s key to long term growth and competitiveness

Elmegreen 11 – President of the American Astronomical Society and is the Maria Mitchell Professor of Astronomy and Department Chair in the Department of Physics and Astronomy at Vassar [March 11, 2011, Dr. Debra Elmegreen, “Testimony of Dr. Debra M. Elmegreen President of the American Astronomical Society Before the House Appropriations Subcommittee on Commerce, Justice, Science, and Related Agencies On Astronomy and Astrophysics in the FY 2012 Budget,” http://blog.aas.org/wp-content/uploads/2011/03/AAS-Testimony-to-Congress.pdf]

The excitement of scientific discovery is a powerful force among our Nation’s youth, and leads directly to an improved standard of living in our Nation by attracting talented young people to pursue STEM careers. Astronomy has a role to play in this regard, not just in uncovering the mysteries of the Universe, but by drawing young people to the worlds of science, technology and engineering. Nearly everyone I have met involved in the pursuit of science, from student to professor, is amazed by discoveries about the Universe revealed by NSF-supported telescopes like the VLA and NASA missions like the Hubble Space Telescope and the Kepler mission. The “Rising Above the Gathering Storm” report warns that our younger generation is less educated than its parents, and that the nation is not adequately training the next generation of engineers and scientists; this failure directly impacts our economy. The public science literacy rate is less than 30%, and the US must improve to remain competitive. Astronomy offers one way to help because it is a mind-opening field that engages the public and schoolchildren in science; 60 million people go to museums and planetariums every year, 15% of all future K-12 teachers take astronomy as their only college science course, and 250,000 college students are enrolled in astronomy courses annually.

Astronomy is key to spur STEM education

Griest 11 – Chair, Astronomy and Astrophysics Advisory Committee [March 15, 2011, Kim, “Report of the Astronomy and Astrophysics Advisory Committee,” http://www.nsf.gov/mps/ast/aaac/reports/annual/aaac_2011_report.pdf]

7. Investment in Astronomy as a National Priority Astronomy is driven by human curiosity. The field of astronomy and astrophysics, and the associated missions, facilities, and technologies provide tantalizing clues to deciphering fundamental questions regarding our universe and the role of humanity within the cosmos. The discipline has long been recognized as sparking wonder for the natural world, inspiring the imaginations of generations of the public, and firing the aspirations of our nation’s science, technology, engineering, and mathematics workforce. The NWNH outlined an exciting future roadmap to understand our “cosmic dawn,” the search for the first stars, galaxies, and black holes, to characterize the growing multitude of new worlds extant around other stars, seeking nearby, habitable planets, and to explore the fundamental physics of the universe, by better developing our understanding of dark matter and dark energy, and the veracity of Einstein’s theory of gravity (general relativity) in the environs of merging black holes. The vision of the NWNH was to compound the success of the past federal, international and private investment in astronomy infrastructure, education outreach, knowledge base, workforce skills, and technology innovation by outlining a balanced program of new activities, mindful of expectations imposed on our community by national budgetary priorities and restraints, to provide an ever-deepening knowledge of our universe. The benefit to the nation and society by federal investment in the astronomy enterprise is aligned with our nation’s desire to innovate, educate, and build to enhance international competitiveness and cooperation, economic security, and world leadership in science, engineering, and technology. Astronomy research and education is very well aligned with two of the four top-level recommendations of Rising Above the Gathering Storm: Energizing and Employing America for a Brighter Economic Future (National Academies Press 2007). Example science highlights enumerated within this report illustrate the dividends of past federal investment in the discipline, from advances in sensors, adaptive optics, laser technologies, super pressure balloon payload capabilities, to revolutions in computational methodologies, large scale data-mining techniques and theoretical algorithms, as well as international collaboration and participation. NASA missions such as FERMI and SOFIA are now returning new discoveries in the gamma-ray and the infrared regimes, Kepler is unveiling hundreds of possible Earth-like planets, while the currently-being-commissioned international facility ALMA, supported in part by the NSF, is poised to revolutionize our understanding of the first stars and galaxies and newly forming planetary systems through its millimeter/sub-millimeter views. These examples serve to demonstrate the broad impact of the discipline and the benefits of public support of astronomy and astrophysics and demonstrate the leadership role that the United States commands on the international scientific, engineering, and technical stage. During our deliberations, the AAAC was informed that all agencies are finding it challenging to respond to the priorities and recommendation in the NWNH report that promote a vigorous and balanced research program in the coming decade, because of programmatic and budgetary constraints. Clearly, the breadth of portfolio in the NASA’s Science Mission Directorate (SMD) is shrinking, the Division of Astronomical Science within the NSF struggles to identify out year funding wedges to enable new investment, while the DOE has been forced to review the set of interagency astronomy and astrophysics initiatives they can support. This current environment is juxtaposed with the urgency and strategic national importance of enhancing federal investment in STEM fields and initiatives to enhance basic research, such as the American Competes Act. The globalization of astronomy, and its associated innovative technologies, infrastructure, cyber management, and workforce skills, have the potential to erode and eventually eclipse the current world leadership role in astrophysical science held by the America. International cooperation and partnerships have enumerable benefits, including leveraging of resources, technology transfer, commerce, work-force development, and inter-governmental cooperation. The AAAC notes that judicious federal investment in astronomy is necessary to achieve the programmatic objectives over the decade of the NWNH decadal survey, maintain the core capabilities required to realize the scientific return of past investment, and to sustain the national commitment to discovery and innovation. Investment in advanced research is key to building America’s future.

Astronomy Good – STEM/Competitiveness
Astronomy is key to long-term US competitiveness and STEM education

Blandford, et. al, 10 – a Pehong and Adele Chen Professor of Physics and director of the Kavli Institute for Astrophysics and Cosmology at Stanford University [Roger D. Blandford, Chair, Committee for a Decadal Survey of Astronomy and Astrophysics National Research Council, New Worlds, New Horizons in Astronomy and Astrophysics, 2010, ISBN: 9780309158008, pg. 113-4]

Astronomy and the America COMPETES Act As the examples discussed above make clear, astronomy and astrophysics can make major contributions in all three areas highlighted in the America COMPETES Act: 1. To strengthen research investment and to foster innovation and frontier r­esearch. Astronomical research is transformative at the most fundamental level, exploring areas as far-reaching as the origin of the universe, the search for Earthlike planets in other solar systems, and the understanding of fundamental physical principles. Astronomy and astrophysics are drivers for innovation in technology, especially in optical systems, detectors, and data processing. Many of these tech-nologies have found applications in the health sciences and national security. The major facilities and missions recommended in this survey will open new windows on the universe and will forge partnerships with both the private sector and inter­ national partners. 2. To strengthen educational opportunities in science, technology, engineering, and mathematics (and critical foreign languages). Astronomy has broad public appeal and vibrant ties to other branches of science and technology, strengths that enable the field to contribute to STEM education in uniquely powerful ways. As is mentioned above, college-level introductory astronomy courses are often the only science class taken by future K-12 teachers. Astronomical observatories and NASA missions have strong programs in informal science education, which can be a gateway to the sciences and have the potential to attract more minorities and women to the sciences and engineering. 3. To develop a workforce for the 21st century. Astronomy can play a central role in raising U.S. science literacy at all levels from kindergarten through university and across the general public as well. College-level introductory astronomy courses play a central role in teaching the scientific method. The depth and sophistication of engineering analysis required for today’s new astronomical facilities and missions provide a unique opportunity for interns and young professionals to strengthen their skills. CONCLUSION: Astronomical research continues to offer significant benefits to the nation beyond astronomical discoveries. These benefits include its role in capturing the public’s attention and thereby promoting general science literacy and proficiency, its service as a gateway to science, technology, engineering, and mathematics careers, and a number of important and often unexpected technological spin-offs. The field of astronomy and astrophysics deserves inclusion in initiatives to enhance basic research, such as the America COMPETES Act.

Astronomy encourages STEM education and public interest in science

Blandford, et. al, 10 – a Pehong and Adele Chen Professor of Physics and director of the Kavli Institute for Astrophysics and Cosmology at Stanford University [Roger D. Blandford, Chair, Committee for a Decadal Survey of Astronomy and Astrophysics National Research Council, New Worlds, New Horizons in Astronomy and Astrophysics, 2010, ISBN: 9780309158008, pg. 103-5]

Astronomy offers a high return on investment for the United States, attracting young people to science and technology careers and providing the kind of education and training that can help solve major societal challenges involving science and technology. Because astronomy enjoys broad public appeal as an accessible science, it also plays a role in K-12 science, technology, engineering, and mathematics (STEM) education and encourages science literacy in the population as a whole. Many of the breakthroughs being made in our understanding of the universe involve close connections with other scientific fields, developments in which also find increasing application in our everyday lives. At the same time, an enthusiastic and vibrant amateur community continues to play an important role in the advancement of the field in specific areas (e.g., variable stars; discovery of comets, supernovae, and microlensing events) (see Figure 4.1). Practitioners of astronomy and astrophysics pursue research in the United States in a wide variety of venues, including public and private universities and observatories; national observatories, centers, and laboratories; industry; and museums and planetariums. There is a recognized need to encourage underrepresented groups to participate in the profession. Recent growth in the number of Ph.D. astronomers has been driven by the exciting opportunities in the field. Although the research enterprise itself may not be able to offer permanent positions to all qualified new entrants to the field, training in U.S. astronomy and astrophysics programs affords the ability to pursue many valuable career paths.  Benefits of Astronomy to the Nation Astronomy Engages the Public in Science Astronomy stirs the public imagination and the human spirit. Indeed, the results of modern astronomical research are already deeply ingrained in our culture, and terms like “light-year,” “big bang,” and “black hole” have joined the vernacular. The astronomy aisle of any fully stocked bookstore includes large, beautiful picture books of the cosmos as well as technical books about the advancing frontier—­written by working astronomers, writers educated as astronomers, and journalists. About once per week on average, national television broadcasts an interview with a professional astronomer, a rate that increases dramatically during the semi­annual meetings of the American Astronomical Society (AAS). The steady stream of discoveries from space missions and ground-based telescopes generates hundreds of press stories per year and has made some facilities, such as the Hubble Space Telescope (HST), into international icons. A single astronomical image can play a large role in our cultural life. The Eagle Nebula, framed by HST, is an inspiring work of art (Figure 4.2). The iconic Apollo 8 photograph of Earth rising over the lunar landscape, showing its blue oceans, dry land, and clouds floating alone in the cosmic void with no national ­ boundaries visible (Figure 4.3), testifies to the unity of mankind far more effectively than any political speech— and in delivering that message emphasizes a value to society that may be beyond measure. Astronomy on television has come a long way since the 1980 PBS premier of Carl Sagan’s ground-breaking multipart documentary Cosmos. Many cable channels offer copious programming on a large variety of astronomical topics, and the big-three networks occasionally offer specials on the universe, too. Another barometer of the public’s curiosity about the cosmos is the popularity of IMAXformat films on space science, as well as the number of big-budget Hollywood movies whose plotlines derive directly or indirectly from space themes (including 5 of the top 10 grossing movies of all time in the United States). The Internet also plays a pervasive role in bringing astronomy to the public, attracting worldwide audiences on websites such as Galaxy Zoo (http://www.galaxyzoo.org) and others that feature astronomical events such as NASA missions. Astronomy applications are now available for most mobile devices, and even social networking technology plays a role, e.g., by enabling tweets from the Spitzer NASA Infrared Processing and Analysis Center (http://twitter.com/cool_cosmos). Public interest in astronomy has caught the attention of corporate giants as well, which see commercial value in and synergy with what astronomers do. The Microsoft World Wide Telescope, a corporate version of previously underfunded efforts of astronomers to coordinate the world’s public-domain cosmic imagery and make it available in one resource, allows people on home PCs to explore the cosmos as if they were at the helm of the finest ground and space-based telescopes. And Google’s interest in maps now extends to the universe, as seen in Google Earth, Google Sky, Google Moon, and Google Mars. These nascent corporate efforts to connect people with the broader universe offer yet another indication of the breadth and depth of influence that discovery of the cosmos enjoys in our culture. Astronomers, too, have seized opportunities to be innovators in public outreach. New approaches to promoting public engagement in science include “citizen science,” bringing astronomy to wide audiences via large databases available on the Internet and enabling amateur scientists to participate actively in the analysis of astronomical data (Figure 4.4). The continued growth of astronomical data sets will allow further opportunities for public involvement over the coming decade.

Astronomy is key to scientific literacy, growth and competitiveness

Blandford, et. al, 10 – a Pehong and Adele Chen Professor of Physics and director of the Kavli Institute for Astrophysics and Cosmology at Stanford University [Roger D. Blandford, Chair, Committee for a Decadal Survey of Astronomy and Astrophysics National Research Council, New Worlds, New Horizons in Astronomy and Astrophysics, 2010, ISBN: 9780309158008, pg. 110-111]

As has been documented in several recent high-profile reports, the United States is ill-prepared for the economic and technical challenges of the 21st century. In particular, there is an urgent need to develop knowledge-based resources throughout society and to increase the number of teachers and students in STEM disciplines. For example, Jon Miller, in his paper entitled “Civic Scientific Literacy across the Life Cycle,” states that only 30 percent of the U.S. population is scientifically literate. Furthermore, the National Science Board estimates that more than a third of Americans do not understand that Earth orbits the Sun and that two-thirds are unaware of the big bang origin of the universe; and a study performed by the California Academy of the Sciences found that nearly half of American adults do not know the approximate percentage of Earth’s surface that is covered with water and that fewer than 1 percent know what fraction of that water is fresh. National science tests administered to schoolchildren show proficiency in science dropping from 33 percent in grades 4 through 8 to only 18 percent by grade 12. 10 For the United States to remain scientifically and technologically competitive, science literacy and proficiency must become an urgent national priority.11 Addressing the current deficiencies will require that teachers be engaged to improve the science attainment of U.S. students and also that research scientists find new ways to make the science enterprise more accessible and inviting to young people. Because of its broad public appeal and its many ties to other branches of science and technology, astronomy can contribute in uniquely powerful ways. Public interest in astronomy translates to opportunities to educate and influence future scientists, engineers, teachers, policy makers, and the public at large, through informal education or formally, in the classroom. Also relevant to enhancing under­standing of science are the connections that astrophysical research has today with many other areas of STEM: geology (planets), aerospace engineering (space missions), biology (the search for life in the cosmos), chemistry (molecules in the interstellar medium), high-performance computing (data management and computational astrophysics), mechanical engineering (innovative design of telescopes and observatories), electrical engineering and advanced optics (sensor physics and adaptive optics), computer science (massive data sets and analysis), nuclear physics (matter at ultra-high density), particle physics (the study of the big bang and cosmic origins, dark matter), and even medicine (many of the most sensitive and therefore least invasive cameras for examining the body contain detectors originally developed for astronomy, and adaptive optics tools for high-resolution imaging developed for astronomy are now being applied to ultra-precise imaging of the living human retina).

Astronomy Good – Climate Change

Astronomy is a prerequisite to solving climate change

Blandford, et. al, 10 – a Pehong and Adele Chen Professor of Physics and director of the Kavli Institute for Astrophysics and Cosmology at Stanford University [Roger D. Blandford, Chair, Committee for a Decadal Survey of Astronomy and Astrophysics National Research Council, New Worlds, New Horizons in Astronomy and Astrophysics, 2010, ISBN: 9780309158008, pg. 114-5]

Astronomy Addresses the Challenges of the 21st Century The examples above show that astronomy contributes in unexpected ways to national agendas that extend far beyond the study of the universe itself. In science and technology today, two of the most important challenges are the impact of global climate change and the search for clean, sustainable, carbon-free sources of energy. In his address to the National Academy of Sciences in April 2009, President Obama issued a call to action, exhorting the United States to muster its collective expertise and energy to assume international leadership in addressing these challenges. Astronomy has already played a major role in our understanding of global climate and climate change. The first understanding of the planet-wide greenhouse effect came from studies of Venus, whose surface temperature exceeds 800 degrees Fahrenheit because of a thick atmosphere of carbon dioxide. The first understanding of rapid global climate change came from computer models of the effects of nuclear war, and of catastrophic asteroid impacts that led to a mass extinction 60 million years ago. One of the best ways to investigate the complex problem of how Earth’s climate responds to stress is to study the geological record of changes induced by periodic changes in Earth’s orbit over the past few million years. A better understanding of the Sun is also critical to modeling and understanding climate change. Over the past few decades, as computational power has increased, our fundamental understanding of how the Sun works has been improving dramatically. One of the most ambitious efforts to solve the nation’s energy problems involves the development of controlled nuclear fusion. Nuclear fusion was first understood early in the last century by astronomers seeking the energy source of the stars, and since then there has been a close and fertile collaboration between astrophysicists trying to understand the behavior of plasmas in astrophysical systems and fusion researchers working to control plasmas in the laboratory; indeed, the U.S. fusion program was started by the same astronomer, Lyman Spitzer, Jr., who first proposed the concept of a space telescope. Astronomers can bring to these initiatives their relevant experience, capabilities, and expertise in the atmospheres of planets and stars, radiative transfer, fluid dynamics, nuclear physics, plasma physics, electronics, detectors, remote sensing, numerical simulation of complex systems, and data handling, as well as one of their most important skills— the ability to draw reliable inferences from incomplete observations as opposed to controlled experiments. CONCLUSION: Astronomy is a pure science, driven by human curiosity. Nevertheless, the techniques and models developed in the process of conducting astronomical research often have broad utility. Advances in under­ standing of the Sun and of the climates of other planets help illuminate critical issues and inform thinking about climate change here on Earth. The impact of recent discoveries and the many new opportunities that they have created have led to great interest in astronomy.

STEM K2 Economy

Inspiring a new generation of scientists is key to long term growth
Bartlet, 04 – Member, Subcommittee on Space and Aeronautics, Committee on Science, U.S. House of Representatives [4/1/2004, Roscoe G. Bartlett, “LUNAR SCIENCE AND RESOURCES: FUTURE OPTIONS,” HEARING BEFORE THE SUBCOMMITTEE ON SPACE AND AERONAUTICS COMMITTEE ON SCIENCE HOUSE OF REPRESENTATIVES ONE HUNDRED EIGHTH CONGRESS, http://www.gpo.gov/fdsys/pkg/CHRG-108hhrg92757/pdf/CHRG-108hhrg92757.pdf]
Mr. BARTLETT. Thank you very much. I look forward to this hearing. I have never shied away from the President’s commitment to return humans to the Moon and on to Mars. In addition to the benefits that our society will get from pushing the envelope to do that, our country desperately needs something that captures the imagination of our people, and inspires our young people to go into careers of math, science, and engineering. Maybe this will do that. When we made that commitment to put a man on the Moon, that really did that. We now have our best and brightest students in this country going into careers other than science, math and engineering. As a matter of fact, far too many of them are going into destructive pursuits. They are becoming lawyers and political scientists. Though we need a few of each of those, and we have got more than a few of each of those. For the short-term, our economic superiority is at risk if we don’t turn out more scientists, mathematicians, and engineers, and for the longer-term, our national security is at risk. We will not continue to have the world’s best military unless we turn out scientists, mathematicians and engineers, well-trained, and in adequate numbers. And hopefully returning then to the Moon and on to Mars will provide the stimulus that encourages our young people to move into these careers that keep us the premiere economic nation in the world and the premier military nation in the world. So I think that this is an investment that will pay very well for our society. That is why I look forward to this hearing, and thank you all very much. 

Space Dominance Add On Impact
STEMs key to space dominance

Pollack, 5 (Susan W., Ms. Pollack graduated as a member of the Industrial College of the Armed Forces class of 2005. Some of her assignments prior to attending ICAF include contracts specialist at the Space and Naval Warfare Systems Command and deputy director of the acquisition support cadre at the Missile Defense Agency. She has a Bachelor of Arts degree in international rela​tions from Saint Joseph’s University and has completed the Advanced Program Management Course at the Defense Systems Management College., THE FUTURE OF OUR NATION’S SPACE INDUSTRY WORKFORCE, http://www.dtic.mil/cgi bin/GetTRDoc?AD=ADA449454&Location=U2&doc=GetTRDoc.pdf)
“The harsh fact is that the US need for the highest quality human capital in science, mathematics, and engineering is not being met . . . .In a knowledge-based future, only an America that remains at the cutting edge of science and technology will sustain its current world leadership.”82 Introduction: There is a crisis looming in America’s science, technology, engineering, and mathematics (STEM) workforce base that has serious implications for the future of America’s space industry, and our nation’s economic and national security. Today, trends indicate other nations are on the verge of passing the US in scientific excellence and technological innovation.83 This comes at a time when the US is more dependent on its military, civil, and commercial-supporting space assets than any other nation. To maintain American preeminence in space, our nation must reinvigorate and inspire a new generation of STEM talent, as well as increase investments in research and development (R&D) and infrastructures. Troubling Trends of STEM Education and the R&D Connection: The Council on Competitiveness found that innovation is the single most important factor in determining America’s success through the 21st century.84 While the report recommends increased funding in R&D, the US government has reduced funding in national R&D over the past ten years, including cuts in the President’s FY 2006 R&D budget. Studies link a strong correlation between reduced R&D funding to the decline in the number of graduates in the STEM subjects.85 Over the past decade, our nation has lost more than 600,000 scientific and technical aerospace jobs which have also adversely impacted the number of students earning degrees in STEM. Meanwhile, nearly 30 percent of the aerospace workforce will be eligible to retire in 2008. 86 The current US educational system will not provide enough students with the needed STEM skills to fill the critical positions being vacated by the retiring baby-boomers.87 Concurrently, other nations are building up their science and technology (S&T) infrastructures and capabilities. A disturbing trend is the low performance of American students in the math and science subjects. Math and science achievement scores of US students fall below international averages.88 The results of a recent international survey, conducted by the Program for International Student Assessment in the spring of 2003, indicate the learning gap between the US and its competitors in Europe and Asia is widening in basic math and science skills at the eighth through twelfth grade levels. This is alarming since technology and innovation in the space industry depends on high tech skills in the STEM subjects, yet this is precisely where the best US students are not excelling. Space science education gets taught within the Earth science curriculum in the grades K-9. 

American space dominance makes war structurally impossible

Dolman, 5 – Professor of Comparative Military Studies at the US Air Force’s School of Advanced Air and Space Studies (Everett C, “US Military Transformation and Weapons in Space,” September 14, 2005, http://www.e-parl.net/pages/space_hearing_images/ConfPaper%20Dolman%20US%20Military%20Transform%20&%20Space.pdf)
Indeed, it is concern for the unanticipated arrival of technology X that initially motivates my own preference for a policy advocating immediate deployment of space weapons. So long as America is the state most likely to acquire a breakthrough technology in this area, my concern is limited to the problem of letting technology take us where it will. But what if an enemy of democratic liberalism should suddenly acquire the means to place quickly and cheaply multiple weapons into orbit? The advantages gained from controlling the high ground of space would accrue to it as surely as to any liberal state, and the concomitant loss of military power from the denial of space to our already-dependent military force could cause the immediate demise of the extant international system. The longer the US dithers on its responsibilities, the more likely a potential opponent could seize low-earth orbit before America could respond. And America would respond … finally. But would another state? If America were to weaponize space today, it is unlikely that any other state or group of states would find it rational to counter in kind. The entry cost to provide the infrastructure necessary is too high; hundreds of billions of dollars, at minimum. The years of investment it would take to achieve a minimal counter-force capability—essentially from scratch—would provide more than ample time for the US to entrench itself in space, and readily counter preliminary efforts to displace it. The tremendous effort in time and resources would be worse than wasted. Most states, if not all, would opt not to counter US deployments in kind. They might oppose US interests with asymmetric balancing, depending on how aggressively America uses its new power, but the likelihood of a hemorrhaging arms race in space should the US deploy weapons there—at least for the next few years—is extremely remote. This rationality does not dispute the fact that US deployment of weapons in outer space would represent the addition of a potent new military capacity, one that would assist in extending the current period of American hegemony well into the future. This would clearly be threatening, and America must expect severe condemnation and increased competition in peripheral areas. But such an outcome is less threatening than any other state doing so. Placement of weapons in space by the United States would be perceived correctly as an attempt at continuing American hegemony. Although there is obvious opposition to the current international balance of power, the status quo, there is also a sense that it is at least tolerable to the majority of states. A continuation of it is thus minimally acceptable, even to states working towards its demise. So long as the US does not employ its power arbitrarily, the situation would be bearable initially and grudgingly accepted over time. On the other hand, an attempt by any other state to dominate space would be part of an effort to break the land-sea-air dominance of the United States in preparation for a new international order, with the weaponizing state at the top. The action would be a challenge to the status quo, not a perpetuation of it. Such an event would be disconcerting to nations that accept the current international order (including the venerable institutions of trade, finance, and law that operate within it) and intolerable to the US. As leader of the current system, the US could do no less than engage in a perhaps ruinous space arms race, save graciously decide to step aside. There is another, perhaps far more compelling reason that space weaponization will in time be less threatening to the international system than without it. One of the more cacophonous refrains against weapons procurement of any kind is that the money needed to purchase them is better spent elsewhere. It is a simple cliché but a powerful one. Space weapons in particular will be very, very expensive. Are there not a thousand uses that are more beneficial for the money? But funding for weapons does not come directly from education, or housing, or transportation budgets. It comes from military budgets. And so the question should not be directed at particular weapons, but at all weapons. Immediately we see that the impact on the budget of significant increases in space weapons will be decreases in funding for combat aircraft, the surface battle fleet, and ground forces. This creates a dilemma for both pro and anti-space weaponization camps. Space advocates must sell their ideas to fellow pro-weapons groups by making the case that the advantages they provide outweigh the capabilities foregone. This is a mighty task. The tens (likely hundreds) of billions of dollars needed to develop, test, and deploy a minimal space weapons system with the capacity to engage a few targets around the world could displace a half a dozen or more aircraft carrier battle groups, entire aircraft procurement programs (such as the F-22), and several heavy armored divisions. This is a tough sell for supporters of a strong military. It is an even more difficult dilemma for those who oppose weapons in general, and space weapons in particular. Ramifications for the most critical current function of the army, navy, and marines are profound—pacification, occupation, and control of foreign territory. With the downsizing of traditional weapons to accommodate heightened space expenditures, the ability of the US to do all three will wane significantly. At a time when many are calling for increased capability to pacify and police foreign lands, in light of the no-end-in-sight occupation of Iraq and Afghanistan, space weapons proponents must advocate reduction of these capabilities in favor of a system that will have no direct potential to do so. Hence, the argument that the unilateral deployment of space weapons will precipitate a disastrous arms race is misplaced. To be sure, space weapons are offensive by their very nature. They deter violence by the omnipresent threat of precise, measured, and unstoppable retaliation. They offer no advantage if the target set considered is not global. But they also offer no advantage in the mission of territorial occupation. As such, they are far less threatening to the international environment than any combination of weapons employed in their stead. A state employing offensive deterrence through space-weapons can punish a transgressor state, but is in a poor position to challenge its sovereignty. The transgressor state is less likely to succumb to the security dilemma if it perceives its national survival is not at risk. Moreover, the tremendous expense of space weapons inhibits their indiscriminate use. Over time, the world of sovereign states will recognize that the US does not threaten self-determination internally, though it challenges any attempts to intervene militarily in the politics of others, and has severely restricted its own capacity to do so. America will maintain the capacity to influence decisions and events beyond its borders, with military force if necessary. The operational deployment of space weapons would increase that capacity by providing for nearly instantaneous force projection worldwide. This force would be precise, unstoppable, and deadly. At the same time, the US must forego some of its ability to intervene directly in other states because its capacity to do so will have been diminished in the budgetary trade-offs required. Transformation of the American military assures that the intentions of current and future leaders will have but a minor role to play in international affairs. The limited requirement for collateral damage, need for precision to allay the low volume of fire, and tremendous cost of space weapons will guarantee they are used only for high value, time sensitive targets. Whether or not the United States desires to be a good neighbor is not necessary to an opposing state’s calculation of survival. Without sovereignty at risk, fear of a space dominant American military will subside. The US will maintain its position of hegemony as well as its security, and the world will not be threatened by the specter of a future American empire. Seizing the initiative and securing low-Earth orbit now, while the US is unchallenged in space, would do much to stabilize the international system and prevent an arms race in space. From low-Earth orbit (LEO), the enhanced ability to deny any attempt by another nation to place military assets in space, or to readily engage and destroy terrestrial ASAT capacity, makes the possibility of large scale space war and or military space races less likely, not more. Why would a state expend the effort to compete in space with a superpower that has the extraordinary advantage of holding securely the highest ground at the top of the gravity well? So long as the controlling state demonstrates a capacity and a will to use force to defend its position, in effect expending a small amount of violence as needed to prevent a greater conflagration in the future, the likelihood of a future war in space is remote. Moreover, if the US were willing to deploy and use a military space force that maintained effective control of space, and did so in a way that was perceived as tough, non-arbitrary, and efficient, such an action would serve to discourage competing states from fielding opposing systems. Should the US use its advantage to police the heavens (assuming the entire cost on its own), and allow unhindered peaceful use of space by any and all nations for economic and scientific development, over time its control of LEO could be viewed as a global asset and a public good. Much in the manner that the British maintained control of the high seas, enforcing international norms of innocent passage and property rights , the US could prepare outer space for a long-overdue burst of economic expansion. As leader of the international community, the United States finds itself in the unenviable position that it must make decisions for the good of all. On the issue of space weaponization, there appears no one best option. No matter the choice selected, there are those who will benefit and those who will suffer. The tragedy of American power is that it must make a choice, and the worst choice is to do nothing. And yet, in the process of choosing, it has a great advantage—the moral ambiguity of its people regarding the use of power. There is no question that corrupted power is a dangerous thing, but perhaps only Americans are so concerned with the possibility that they themselves will be corrupted. They fear what they could become. No other state has such potential for selfrestraint. It is this introspection, this self-angst that makes America the best choice to lead the world today and tomorrow. It is not perfect, but perhaps it is perfectible.
***2AC Material
AT: Intl Cooperation CP

International cooperation on projects decks solvency

Blandford, et. al, 10 – a Pehong and Adele Chen Professor of Physics and director of the Kavli Institute for Astrophysics and Cosmology at Stanford University [Roger D. Blandford, Chair, Committee for a Decadal Survey of Astronomy and Astrophysics National Research Council, New Worlds, New Horizons in Astronomy and Astrophysics, 2010, ISBN: 9780309158008, pg. 83-4]

Traditional international partnerships, in which two or more national partners collaborate in the construction, operation, and management of a facility, also carry with them inherent disadvantages and overheads. The involvement of multiple organizations inevitably increases the complexity of decision making and management, which translates into a significant overhead in project costs. If government agencies are involved, either as direct partners or as managing agencies for one or more partners, the increase in bureaucratic requirements and the delays in decision making can be even more severe. The presence of additional approval layers can hinder the ability of a project to respond to changes in performance and cost that often occur during the development of a facility. Legal requirements such as the U.S. International Traffic in Arms Regulations (ITAR) can add significant delays and costs. Finally, international commitments can make it much more difficult to terminate or descope projects but can also smooth out funding profiles if partners are able to contribute at different times or rates. Overall, the implied financial ­ stability of government agency involvement can be a double-edged sword.

AT: Euclid CP

Euclid would ensure the demise of US space leadership

Kazan, 11 – the editor of Daily Galaxy [Jan 3, 2011, Casey Kazan, “NASA Delays "Wfirst" Space-Based Search for Dark Energy -Can Europe & Earth-Based Solutions Take Up the Slack?” http://www.dailygalaxy.com/my_weblog/2011/01/news-flash-nasa-delays-space-based-search-for-dark-energy.html]

An ambitious $1.6 billion spacecraft, known as Wfirst, for Wide-Field Infrared Survey Telescope, that would investigate the mysterious force that is apparently accelerating the expansion of the universe — and search out planets around other stars, might have to be postponed for a decade, NASA reported today because of cost overruns and mismanagement on a separate project, the James Webb Space Telescope that will search out the first stars and galaxies to have formed in the universe, but is not designed to search for dark energy. Last summer the National Academy of Sciences gave highest priority among big space projects in the coming decade to the satellite telescope that would take precise measure of dark energy and also search for exo planets “How many things can we do in our lifetime that will excite a generation of scientists?” asked Saul Perlmutter, an astronomer at the University of California, Berkeley, who is one of dark energy’s discoverers according to a report in the New York Times. There is a sense, he added, “that we’re starting to give up leadership in these important areas in fundamental physics.” To compensate for the delay, NASA has proposed buying a 20 percent share in a European dark-energy mission known as Euclid that could fly as soon as 2018. In return, NASA would ask for a similar investment by Europe in Wfirst. Dr. Perlmutter told the New York Times: “most of us think it is hard to imagine if we do Euclid now that we will do a dark-energy mission then.” Most of the nation's prestigous scientists see the USA conceeding leadership to Europe. The discovery a decade ago that the universe is speeding up, in defiance of common sense or cosmic gravity, has thrown into doubt notions about the fate of the universe and of life within it, not to mention gravity and even the nature of the laws of physics. “We’re looking at a tug-of-war with dark energy and gravity trying to expand or collapse the universe.” John Carlstrom, South Pole astronomer and University of Chicago astrophysicist. Carlstrom is a member of the team using an Earth-based solution in the search for dark energy: a big telescope, as high as a seven-story building, with a main mirror measuring 32 1/2 feet across was built at the Amundsen-Scott Station in the Antarctica looming over a barren plain of ice that gets colder than anywhere else on the planet. The South Pole Telescope (SPT), a microwave telescope, has been in use since February 16, 2007. More about the SPT below... Physicists have one ready-made explanation for the acceleration of the universe, according to the New York Times, "but it is a cure that many of them think is worse than the disease: a fudge factor invented by Einstein in 1917 called the cosmological constant. He suggested, and quantum theory has subsequently confirmed, that empty space could exert a repulsive force, blowing things apart. But the best calculations predict an effect 10 to the exponent of 120 times greater than what astronomers have measured, causing physicists to metaphorically tear their hair out and mutter about multiple universes." The astronomers who made this discovery were using the exploding stars known as Type 1a supernovae as cosmic metric to measure the expansion rate of the universe. Since then, according the the Times article, other tools have emerged by which astronomers can also gauge dark energy by how it retards the growth of galaxies and other structures in the universe. So far the observations are not definitive; more precise measurements, many of which can only be done from space, are needed. One big problem with Europe's Euclid mission is that it does not include observations of supernovae, the technique by which dark energy was discovered. Nor summarized the New York Times, does the United States play a leadership role. The STP at the far end of the world was built so scientists can search for clues to the mysterious phenomenon called dark energy, which makes the expansion of the universe accelerate. Albert Einstein's famous "cosmological constant," mentioned above as one possibility for the dark energy, also will come under the telescope's scrutiny. The "gravity" of dark energy is repulsive. It pushes the universe apart and overwhelms ordinary gravity, the attractive force exerted by all matter in the universe. Dark energy is invisible, but astronomers will be able to see its influence on clusters of galaxies that formed within the last few billion years. "With the South Pole Telescope we can look at when galaxy clusters formed and how they formed. That is critically dependent on the nature of the dark energy, this elusive component of the universe," said Carlstrom, who heads the project. "We've only known about dark energy for a few years. No one really knows what it is." "One of our main goals is to figure out what dark energy is," said center Director Bruce Winstein, the University's Samuel K. Allison Distinguished Service Professor in Physics. "Is it a cosmological constant or is it dynamical? The South Pole Telescope holds the promise to give us a lot of new, valuable information on this.". First described a decade ago, dark energy is a mysterious force so powerful that it will decide the fate of the universe. Having already overruled the laws of gravity, it is pushing galaxies away from one another, causing the universe to expand at an ever faster rate. Though dark energy is believed to account for 70 percent of the universe's mass, it is invisible and virtually undetectable. Nobody knows what it is, where it is or how it behaves. Solving the mystery of dark energy is would explain the history and future of the universe and generate new understanding of physical laws that, applied to human invention, almost certainly will change the way we live -- just as breakthroughs in quantum mechanics brought us the computer chip.

AT: Spending DA

Science leadership is key to long term competitiveness – their short term spending DA will only shortchange our future

Elmegreen, 11 – President of the American Astronomical Society and is the Maria Mitchell Professor of Astronomy and Department Chair in the Department of Physics and Astronomy at Vassar [March 11, 2011, Dr. Debra Elmegreen, “Testimony of Dr. Debra M. Elmegreen President of the American Astronomical Society Before the House Appropriations Subcommittee on Commerce, Justice, Science, and Related Agencies On Astronomy and Astrophysics in the FY 2012 Budget,” http://blog.aas.org/wp-content/uploads/2011/03/AAS-Testimony-to-Congress.pdf]

We understand the need for fiscal restraint, and we agree that government needs to live within its means. Spending cuts, however, need to be smart and strategic. Cuts to government-sponsored scientific research and critical research facilities are counterproductive at a time when we are seeking to facilitate and spark economic growth. Such cuts would only hurt our long-term competitiveness, especially at a time when emerging economies such as China and India are ramping up their investments in scientific research and education. Europe seems poised to take over the US lead in ground-based optical and space-based astronomy. Cuts to research and facilities would also have a severe impact on cutting-edge research that is critical to our future. At DOE, the cuts would affect high energy and nuclear physics, magnetic fusion, heavy-element chemistry, nanotechnology, high-performance computing, advanced materials, and structural biology. Proposed cuts to NSF would have even broader and more far-reaching impacts in many other important scientific disciplines. It is time for America to tackle the largest drivers of our debt and deficit, rather than shortchange our future by cutting funding on our most talented students, essential research, and entrepreneurial potential. The Congress instead should look to the bipartisan Senate process that is considering the recommendations of the fiscal responsibility commission. Only reforms of this magnitude can reverse our budget outlook and enable smarter, more strategic decisions about the non-defense discretionary portion of the budget. We know all of our elected representatives seek the long-term success of our nation and the maintenance of leadership in science and technology. The quality of life our children and grandchildren will inherit depends upon the choices you make.

Flagship missions such as the JWST will spark more economic activity than cuts

Margon, 06 – associate director for science at the Space Telescope Science Institute [March 27, 2006, Bruce Margon, Aviation Week & Space Technology, “Small Is Beautiful, But Big Is Necessary,” Lexis]

I disagree. The case for flagships has never been stronger, for multiple reasons: scientific uniqueness, productivity and, perhaps counter-intuitively, contributions to "small science." It should be self-evident that future missions such as the James Webb Space Telescope or Space Interferometry Mission are large due to unique capabilities that are aimed at the most imperative questions. But when money gets scarce, physics is sometimes forgotten, and the seduction reappears that "smaller, faster, cheaper" can do it all. However, many of the most vital problems in space science involve phenomena for which nature provides a tiny flux of particles or light photons arriving at Earth. As today's detectors often sense nearly 100% of incident radiation, no clever technology will induce nature to deliver more information. The only option for more signal then is a larger collecting area--implying larger, heavier and, sadly, more expensive spacecraft to carry these instruments. If we want to understand physics near the Big Bang, or find exceptionally faint traces of planets orbiting nearby stars, or return Martian samples to Earth, we do not have the luxury of claiming that the same quality of science is obtained with small or medium missions. If flagship missions end, we retreat from many of the otherwise soluble key problems, and thus from international leadership in the field. Yes, flagships are expensive, but they are astoundingly productive. The Hubble Space Telescope has yielded more than 5,000 refereed scientific papers since launch, with the annual rate steadily increasing, to more than 600--a dozen publishable discoveries every week--in 2005. Part of this is straightforward: Significant progress on the most important problems rapidly stimulates more follow-up work and a cascade of related discoveries. But large projects also require a critical mass of human and software resources, to which by definition a low-cost project can never aspire. Calibration, reduction and archive software for flagships is usually well-standardized and portable, as it is written, tested and maintained by specialists. Any investigator with a competitive idea can use these flagships, limited only by scientific skills and imagination, and not by a raft of undeveloped analysis tools. The "critical mass" factor also applies to issues of public science literacy, a key goal of all NASA science. While a professor can make an important discovery, she cannot employ a cadre of professionals familiar with mandated educational standards in numerous different states and grade levels. A flagship project can: Is there a K-12 school in the U.S. that does not display a Hubble image? Finally, to our counter-intuitive point: Small science flourishes around large projects. In huge demand, flagships are used by a very large number of investigators. They are funded for analysis of results by NASA grants that support students, postdoctoral fellows and equipment. In a typical year, 200 Hubble users each receive a grant averaging well under $100,000--small science, and lots of it. The three NASA "Great Observatories"--Hubble, Spitzer and Chandra--combine to distribute nearly $70 million annually for analysis, a sum far greater than the total of National Science Foundation grants to individual investigators in astronomy. The financial health of the U.S.'s space science community depends not just on NASA's research and analysis programs, but also equally on the vigor of current and future flagships. Similarly, several dozen investigators get started or maintain footholds in the field each year with Explorer, sounding rocket and balloon projects, but the Great Observatories continually support several thousand U.S. astronomers. NASA's space science program requires a mix of large, medium and small projects, both in times of budget sickness and health. In difficult times, the solution is not to choose which of our children to execute, but rather ensure that the scientific community, Congress, NASA and voters engage in sufficient dialogue that we emerge with a space program that is not just affordable, but inspires and challenges the American people.

***Politics

2AC Link N/UQ
Fights over the Webb will last for months
Kendrew, 7/11/11 – an engineer at the Max Planck Institute for Astronomy in Heidelberg, Germany, where she is a member of the Adaptive Optics Lab and the Planet and Star Formation Group [July 11, 2011, Sarah Kendrew, “To scrap the James Webb Space Telescope would be short-sighted,” http://www.guardian.co.uk/science/blog/2011/jul/11/james-webb-space-telescope]

Last Thursday, the subcommittee in the US House Appropriations Committee responsible for the science, commerce and justice budget passed a bill with little fanfare that would withdraw all funding for the mission, following criticism of top-level management and budget overruns. It's just the first step in what is likely to be a drawn-out drama, in which the bill will be bounced around between various committees in House and Senate for months to come. A tough battle for the JWST's survival lies ahead.

1AR Link N/UQ

There are partisan fights over the Webb now
The Guardian, 7/9/11 [July 9, 2011, Robin McKie, science editor, guardian.co.uk, “Nasa fights to save the James Webb space telescope from the axe,” http://www.guardian.co.uk/science/2011/jul/09/nasa-james-webb-space-telescope]

Nasa is fighting to save its next-generation space observatory, the James Webb Space Telescope. Politicians want to end the project – one of the most complex ever conceived by space engineers – even though billions of dollars have already been spent on its construction. Scheduled for launch in 2016, the James Webb, intended to replace the ageing Hubble Space Telescope, would orbit in deep space, a million miles from Earth, and peer into the dawn of the universe. Its observations would answer major questions about the structure of the cosmos, say astronomers. The cost of the observatory has soared from an initial estimate of $1.6bn (£996m) to more than $6.5bn (£4bn). As a result, budgets for other astronomical research projects have been slashed, leading the journal Nature to describe the James Webb as "the telescope that ate astronomy". Last week the US House of Representatives' appropriations committee on commerce, justice, and science decided that it had had enough of these escalating costs and moved to cancel the project by stripping $1.9bn from Nasa's budget for next year. A terse statement, released by the Republican-dominated committee, said that the project "is billions of dollars over budget and plagued by poor management". The decision still has to be approved by the full appropriations committee, the House and the Senate. Nevertheless, analysts say the telescope now faces a struggle to survive. Not surprisingly, the move to scrap the telescope, which has been under construction since 2004 and is named after a former Nasa administrator, has horrified astronomers. The James Webb was intended to be the centrepiece of astronomical research for the next two decades. Its segmented mirror would be almost three times the diameter of the Hubble telescope's, and because it would orbit outside Earth's atmosphere it would be able to make observations of unprecedented accuracy. This would allow it to capture images from a time when the first stars and galaxies lit up the universe. Tod Lauer, of the National Optical Astronomy Observatory in Tucson, said: "[Cancellation] would be an unmitigated disaster for cosmology. After two decades of pushing the Hubble to its limits, which has revolutionised astronomy, the next step would be to pack up and give up. The Hubble is just good enough to see what we're missing at the start of time." The James Webb would be able to fill in those gaps, he added. The problem for engineers working on the telescope has been the complexity of its design. It will primarily gather infra-red radiation because most objects that interest astronomers emit light at these wavelengths. But this is a tricky process. The telescope must be cooled so that its own heat does not interfere with incoming infrared light. Similarly, it must be shielded from radiation from the Earth and the Sun, and so placed in deep space far beyond the point where it can be reached by astronauts. Axing the project would have an impact beyond the US, however. Many other countries have committed large amounts of time and money to building components for the telescope. One example is the Mid-Infrared Instrument (Miri), which would analyse light gathered by planets forming from dust clouds around stars. This is a joint US-European project which has two project leaders, one British and one American. Sarah Kendrew, a member of the Miri team, said she had been working on the project for four years. "We should be ready to ship the instrument to Nasa by the end of the year," she said. "All we can do is finish the job, I suppose, and give as much support as we can to our colleagues over there."

There are budgetary battles over the Webb now
Chow, 7/12/11 – SPACE.com Staff Writer [July 12, 2011, Denise Chow, “Scientists Condemn Plans to Scrap Hubble Telescope Successor,” http://www.space.com/12245-james-webb-telescope-cancellation-scientist-reactions.html]

Astronomers are up in arms over proposed congressional budget cuts that would cancel an ambitious but over-budget space observatory that has been pegged as the successor to NASA's Hubble Space Telescope. The House Appropriations subcommittee that oversees NASA proposed a 2012 spending bill last week that would terminate the James Webb Space Telescope (JWST) as part of wider-reaching cutbacks that would reset the agency's budget at pre-2008 levels. "JWST will lay the foundation on which a better understanding of the early universe will be built," Debra Elmegreen, president of the American Astronomical Society, said in a statement. "It has the potential to transform astronomy even more than the Hubble Space Telescope did, and it will serve thousands of astronomers in the decades ahead. We cannot abandon it now." The $6.5 billion James Webb Space Telescope, named after a former administrator of NASA, is an infrared observatory designed to peer farther back into the universe's history than ever before. The next-generation telescope is a follow-up to the 20-year-old Hubble Space Telescope, with JWST exploring deep-space phenomena from distant galaxies to nearby planets and stars. Proposed budget cuts Under the proposal announced on July 6, NASA would receive $16.8 billion in funding, which is $1.6 billion less than last year and $1.9 billion below President Obama's 2012 request for the agency. The draft legislation pulls the plug on funding for the JWST, a project the subcommittee described as being plagued by cost overruns and poor management. Construction of the telescope has faced hurdles, including budgetary woes and delays to its targeted launch date. A panel investigation in November 2010 found that the project had overrun its cost by $1.5 billion, and blamed the troubles largely on mismanagement. Most recently, a revamped budget and technology plan estimated that JWST could launch by 2018. [Video: James Webb Telescope's Tricky Deployment] "We still have a long way to go with budget deliberations for Fiscal Year 2012," NASA spokesman Dwayne Brown said in a statement from the agency's headquarters in Washington, D.C. "NASA's budget submission already reflects tough decisions required in these difficult fiscal times and it still supports every element of the president's vision and the bipartisan NASA Authorization Act of 2010. We look forward to working with both houses of Congress to ensure we have a robust space exploration program and narrow America’s human space flight gap." In the wake of the proposed cancellation, NASA's deputy administrator spoke about the value that the Webb telescope would have to NASA and the scientific community, and the agency's commitment to see the project launched within this decade. "This is a perfect example of NASA revealing the unknown and reaching for new heights," Lori Garver told reporters at a July 7 news briefing from the Kennedy Space Center in Florida. "It was a scratch program; we developed technologies. We will be prepared to lay out a budget that will allow us to launch the Webb telescope yet in this decade, within the next budget cycle." Fighting for the James Webb Space Telescope The idea of canceling the JWST project has been met with strong criticism from lawmakers and scientists, who consider the decision shortsighted. [Infographic: Space Telescopes of the Future] "The Webb telescope will lead to the kind of innovation and discovery that have made America great," Sen. Barbara Mikulski (D-Md.) said in a statement. "It will inspire America's next generation of scientists and innovators that will have the new ideas that lead to the new jobs in our new economy. The administration must step in and fight for the James Webb Telescope." In the statement released by the American Astronomical Society (AAS), members of the organization said that the JWST is critical to helping astronomers better understand the earliest formation of stars and planets, and the telescope's operation will shed light on complex mysteries of the universe. "As was true with the Hubble Space Telescope, recognized as a tremendous success by the public, scientists and policymakers, building the most advanced telescopes comes with the risk of unexpected costs and delays," AAS committee members said in a statement. Canceling the JWST would not only affect program members at various NASA centers, it would likely also deal a blow to Northrop Grumman, the company contracted by NASA to build the telescope. Yet even with the future of the observatory hanging by a thread, the company said the outcome remains to be seen. "The budget process in Congress is a complex and dynamic one," said Northrop Grumman spokesman Lon Rains. "We do not speculate on or try to predict the outcome of the process or what impact it may have on Northrop Grumman; however, we continue to closely monitor the budget process as it progresses. More than 75 percent of the hardware for the James Webb Telescope is built, undergoing testing or completed. We are working closely with NASA to deliver the Webb telescope as the agency directs."

JWST is sure to be controversial in the future – the link is non-unique

Morring, 10 – staff writer [November 15, 2010, Frank Morring, Jr., Aviation Week & Space Technology, Space; Pg. 50 Vol. 172 No. 41, “Management Issue,” Lexis]

Managers across NASA face more uncertainty as the agency scrambles to find at least $1.5 billion to finish the James Webb Space Telescope (JWST) while even the telescope’s most powerful sponsor in Congress is calling for «frugality» on the project. The No. 3 manager at the agency concedes nothing will be off-limits as NASA and the White House Office of Management and Budget look for funds to cover a projected shortfall of at least $1.5 billion before the JWST can be launched on a European Ariane 5. About $200 million more will be needed in the current and next fiscal years, according to an independent review panel convened at the request of Sen. Barbara Mikulski (D-Md.). And no matter where the money is found, launch will slip at least 14 months, from June 2014 until September 2015, according to the panel’s report. «We’re going to look at everything from efficiencies that we might be able to achieve in other areas, looking at optimizing the schedule and the work effort,» says Associate Administrator Chris Scolese. «And then we’ll look first, as we always do, within the community that’s affected, then look across the Science Mission Directorate and then look across the agency.» The panel headed by John Casani, an experienced science-spacecraft project manager who is special assistant to the director of the Jet Propulsion Laboratory, says the problem with JWST is not technical, but managerial. The ambitious effort to place a 6.5-meter (21-ft.) segmented infrared telescope at the Sun-Earth L2 Lagrangian point—about 1.5 million km. (932,000 mi.) from Earth—is in good shape technically, the panel found. But project management at Goddard Space Flight Center failed to produce an adequate budget when NASA «confirmed» in July 2008 that it would complete the telescope following a series of technical problems and overruns. The problem, according to the report, came when the project’s managers presented a «flawed» budget that was not based on an up-to-date bottoms-up cost estimate, and did not take into account known threats to its completion. That mistake, and «budget constraints,» resulted in reserves that were too low in 2008 and 2009, which were the most expensive in the remaining development. «NASA headquarters failed to independently analyze the JWST Project’s performance and recognize the flawed baseline,» the report stated. As a result, the $5.1 billion cost to launch reflected in the agency’s Fiscal 2011 budget request should be $6.5 billion at a «minimum,» Casani told Administrator Charles Bolden in a letter accompanying the report. «That is not a NASA number; I want to make that clear,» says Scolese. «We still have more work to do. We have to talk to the contractors that are participating in it. We have to evaluate our test program for efficiencies. And we have to talk to our international partners and understand how all that is going to play out. And hopefully we’ll have a number very soon.» In response to the report, Bolden elevated the JWST to a headquarters program and assigned Richard Howard, the agency’s chief technologist, to run it. Howardwill have a staff of engineers and budget experts and report directly to Scolese. At Goddard, the project office will report directly to the center director. «That office is undergoing personnel changes to specifically address the issues identified in the report,» Bolden says. Details of the reorganized program probably won’t be ready until February, Howard says, just about the time the agency’s Fiscal 2012 budget request will be released. But before that, the agency must weather an appropriations process that begins in the lame-duck session of Congress before Republicans take over the House next year. Mikulski chairs the Senate Appropriations subcommittee that funds NASA, and will continue to do so in the new Congress. But her position on the JWST overrun makes clear she expects difficult times ahead for the space agency. «NASA must have a sense of urgency and frugality to correct the management and oversight deficits while presenting a realistic budget and project plan,» she says in a letter to Bolden. «We cannot afford to continue with business as usual in this stark fiscal situation.» The Senate was unable to pass an appropriations measure for NASA before the Nov. 2 midterm elections that gave fiscally conservative Republicans control of the House and more power in the Senate. The issue of the JWST overrun is sure to come up Nov. 18 when the Senate Commerce Committee holds a hearing on «transition and implementation» of the three-year NASA authorization that marks a compromise with the White House reached before the Casani panel’s findings were released. 

Link Turn – Generic

Turn – there is massive support for the James Webb
Space News, 7/8/11 [July 8, 2011, Dan Leone, “House Proposal To Kill Webb Telescope Sets Stage for Showdown with Senate,” http://www.spacenews.com/civil/110708-house-proposal-kill-webb-showdown-senate.html]

WASHINGTON — Congressional backers of the James Webb Space Telescope (JWST) are preparing to defend the flagship NASA science mission against House budget hawks who intend to pull the plug on the project as part of a broad swath of NASA budget cuts unveiled July 6. The proposal to kill JWST is included in the NASA portion of a 2012 spending bill that cleared the House Appropriations commerce, justice, science subcommittee July 7. Rep. Frank Wolf (R-Va.), the subcommittee’s chairman, gave no explanation for the cut during the hour-long markup session that preceded a voice vote to send the bill to the full committee for consideration July 13. But in a statement released ahead of the markup, appropriators said they were denying funding for JWST because the program “is billions of dollars over budget and plagued by poor management.” Supporters of the project, notably Wolf’s counterpart on the Senate subcommittee in charge of NASA appropriations, immediately sallied forth to defend the troubled science mission. “Killing the James Webb Space Telescope is shortsighted and misguided,” Sen. Barbara Mikulski (D-Md.), who chairs the Senate Appropriations commerce, justice, science subcommittee, said in a July 7 statement. “The Administration must step in and fight for the James Webb Telescope.” Mikulski has been a fierce advocate for the Webb telescope, which is being developed at the Goddard Space Flight Center in Greenbelt, Md., and would be operated in orbit by the Space Telescope Science Institute in Baltimore. Mikulski’s subcommittee has yet to unveil its appropriations bill for 2012. Meanwhile, Rep. Adam Schiff (D-Calif.) told Space News July 7 that he has “an amendment to try to restore funding on key projects like Webb,” which he will introduce when the subcommittee’s bill goes before the full House Appropriations Committee. Schiff, whose congressional district includes NASA’s Jet Propulsion Laboratory, got his spot on the House Appropriations Committee in 2007. JWST’s price tag has been spiraling upward and its launch date has been slipping to the right for years. The project entered the implementation phase — in which the bulk of construction and testing occurs — in 2008. It was then expected to cost $4.5 billion and launch in 2014. A cradle-to-grave estimate completed last fall by an independent panel established at Mikulski’s request concluded JWST would cost $6.5 billion and launch no sooner than September 2015. NASA Administrator Charles Bolden in April told Mikulski’s subcommittee that the agency could not afford the $1.5 billion short-term cash infusion recommended by the panel and that the telescope might not launch until 2018, given its funding troubles. NASA Deputy Administrator Lori Garver, speaking at a July 7 press conference at the Kennedy Space Center in Florida, said the agency is prepared to lay out a revised plan in the next budget cycle that would permit the launch of JWST “within the next decade.” NASA’s 2012 budget proposal, submitted back in February, asked Congress for $375 million for JWST for the coming year — hundreds of millions less than what the independent review said the program would need to keep the launch from slipping beyond 2015. The 6,500-kilogram telescope is being designed to launch aboard an Ariane 5 rocket as part of the European Space Agency’s contribution to the program. The House subcommittee’s call for terminating JWST is part of a broader proposal to roll back overall NASA spending to $16.8 billion for 2012, or some $2 billion below the agency’s request and $1.6 billion less than it received this year. About one-fourth of the proposed reductions would come out of NASA’s science program, which would receive $4.5 billion next year — $513 million less than the president’s request — under the subcommittee’s bill. Assuming the NASA cuts clear the House intact, they must be reconciled with any changes adopted by the Senate before final spending legislation can be sent to Obama to be signed into law. While lawmakers debate JWST’s future, work continues on the infrared telescope long billed as the successor to the Hubble Space Telescope. Most recently, prime contractor Northrop Grumman Aerospace Systems said the JWST team had completed polishing the telescope’s mirrors. JWST has a 6.5-meter foldable mirror, in addition to a deployable, tennis court-sized sunshield. The Association of Universities for Research in Astronomy, which is funded in part by NASA, decried the proposal to kill JWST. “Against a backdrop of widespread discussion over the future of NASA and the human spaceflight program, it is tragic that the Congress is also proposing to curtail NASA’s science program,” William Smith, the group’s president, said July 6 in a statement. “JWST is NASA’s premier science facility, unsurpassed by any other telescope now or in the future.”

Link Turn – Costs
Turn – spending money in the short term is seen as better than waiting and letting costs run over

DiMascio, 11 – staff writer [April 12, 2011, Jen DiMascio, Aerospace Daily & Defense Report, Programs; Pg. 5 Vol. 238 No. 8, “Mikulski Presses Bolden On Cost Of Webb Telescope,” Lexis]

NASA Administrator Charles Bolden assured senators on April 11 that the James Webb Space Telescope is receiving top-level oversight and making technological progress. Sen. Barbara Mikulski (D-Md.), chair of the Senate Appropriations Commerce, Justice, Science and Related Agencies subcommittee, pressed Bolden on the telescope’s price tag, which has soared $1.5 billion over budget, according to an independent report commissioned by the senator. Bolden says NASA is working on a «bottoms up» assessment of the program and could provide her an answer «hopefully, by the end of this month.» He adds that he can’t ask for $500 million a year for the project — the figure pinpointed by the independent panel’s findings — in this fiscal environment. That wasn’t good enough for Mikulski, who beseeched Bolden to tell the committee how much cash it will need in fiscal 2012. «I’m ready to be frugal, but I don’t want to be foolish,» Mikulski says, adding that even with Congress’s push to reduce spending, it doesn’t make sense to cut funding in the near term if costs will grow in the future. On the oversight front, Bolden says he has made «significant management changes» in NASA and that the telescope program is his responsibility. He and his top deputies are working on the program, which was removed from its previous home in the astrophysics division.

Link Turn – Public Support
The public loves the James Webb
Lou Friedman January 10, 2011 recently stepped down after 30 years as Executive Director of The Planetary Society. He continues as Director of the Society's LightSail Program and remains involved in space programs and policy. Before co-founding the Society with Carl Sagan and Bruce Murray, Lou was a Navigation and Mission Analysis Engineer and Manager of Advanced Projects at JPL. http://www.thespacereview.com/article/1755/1
As always (or, at least, as usual) I have a political point to make. The James Webb Space Telescope is significantly over budget, and its scheduled launch date is delayed. This is causing a big problem in space science and for NASA. It also is a political problem. As one Congressional aide put it to me two years ago in the context of Mars Science Laboratory (also delayed and over-budget), “we hate to be told just ‘suck it up,’ when this kind of problem emerges—even when that is the right answer.” But the James Webb Space Telescope is an important project with significant public appeal so it is my view that “suck it up,” is the right answer, although NASA must take corrective management actions as well. The public interest in Hubble discoveries despite the early crisis of the defective mirror, and with the Mars Exploration Rovers despite the twin failures of Mars missions in 1999, demonstrates that they know exploring the unknown often will entail unknown problems. But exploring the unknown is the reason for NASA’s existence. I don’t support writing blank checks to projects in trouble. And since I personally am advocating a new start on the Europa Jupiter System Mission, accelerated efforts on the Mars 2018 lander, and a start on Mars Sample Return (as well as a host of smaller missions with big goals), I am very concerned about the effect of the James Webb Space Telescope budget increase. But, even with the need for additional funding, the James Webb Space Telescope is still the right priority for astrophysics and astronomy. The end will justify the effort. Let’s be sure that public interest plays a strong role in considerations for political and financial support when determining NASA’s new budget. 

Public perception strong regarding telescopes
Christian and Kinney, 99 [Carsol Christian is a scientist at the Space Telescope Science Institute in Baltimore, MD, In 2003-2006, for part of her time, she served as a Science and Technology Policy Advisor at the US Department of State. “ The Public Impact of Hubble Space Telescope”, http://www.stsci.edu/~carolc/publications/public_impact.PDF] 

This report was crafted in support of the Hubble Space Telescope Second Decade Committee's deliberations regarding the optimal future use of HST, and for long term planning for operation of NASA's Next Generation Space Telescope (NGST). Our report is a preliminary investigation of the impact of NASA's Hubble Space Telescope, primarily on the US public. The study was conducted in parallel to analyses of the importance of HST within the astrophysics research community, especially as reflected through scientific publications. We have constructed several rough gauges to measure the public influence and name recognition of the HST mission, which appears to hold a particular fascination for much of the public audience. We report on several metrics; the numbers of articles and reports published in newspapers, magazines and in the television media; the number of books published on HST results and history; some demonstrative web statistics; the use of HST images in current introductory astronomy textbooks; and finally, the "Science News Metric" assembled by Dr. G. Davidson (TRW). When possible, we compare the numbers for HST with numbers for other NASA missions or other topics of interest to the public. Coverage in the Media We have examined references to HST in a variety of media. First, we have listed in Table 1 below, the number of articles on HST, both science and technical, based on a search of the comprehensive media reporting database, LEXIS/NEXIS. This database is commonly used to accumulate metrics regarding numbers and types of media coverage across the full range of sources from newspapers and broadcast media to periodicals and journals of interest to the general public. The numbers had a steady presence in the public eye over the prolonged period following the correction for the HST primary mirror curvature error. As a comparison, Table 2 lists the reporting on the Compton Gamma Ray Observatory over the same period. We have chosen Compton for this purpose because first, it is the only other NASA mission of the Great Observatory class currently in operation, and it enjoys some name recognition with the public. Compton is an astrophysics based NASA mission that appears in news articles from time, capturing public interest through coverage of exciting new discoveries. Table 2 also contains the report for several other of the most publicly influential NASA missions. Discussion of Media Coverage The occurrence of HST in the printed media is relatively constant (with perhaps slight growth) since 1994, while Broadcast media coverage enjoyed a spurt in 1997. We attribute this to the public release of the Hubble Deep Field data and the Second HST Servicing Mission. As can be seen in the tables, HST has generated approximately 16 times the number of articles and TV reports as Compton and must maintain quality material to retain public attention. Media Web Sites Related to coverage by the printed and TV media are the supporting web sites from those organizations. The media websites provide additional information about newsworthy or otherwise interesting topics to web users. These sites are growing in importance for the media to increase the shelf-life value of their reporting, augment printed and broadcast information with supplementary graphics, video and audio materials and to understand their user base. For example, the web site cnn.com has ~200 pieces which refer to HST over about 2 and a half years, with 4 articles on Compton and 1 on Kitt Peak (the 1 article on Kitt Peak is actually a Compton result with supporting observations from HST). Similarly the New York Times (NYT) web site has 66 articles on HST with 5 on Compton (the NYT web site is newer than CNN). Another single data point relating to public interest in HST was a 1998 CNN "quick poll" asking if HST was worth the investment. This poll was linked off of the cnn.com webpage containing science and technology reports. 98% of the over 17,000 individuals voted "yes", certainly a great improvement in public opinion since the early 1990's. The quick poll does demonstrate that the public associates "good news" with HST. National Public Radio The National Public Radio (NPR) audience is known to be an important segment of the public audience for science and technology because NPR listeners are active in many societal issues such as education and funding of science. The NPR listening community communicate regularly with their US congressional representatives, and regularly exercise their right to vote in elections [Ref 1, 2, 3]. National Public Radio produces coverage of science and technical issues in several venues, first in the hourly news, but also in several special programs including ``Sounds Like Science" and "Science Friday". In the past 2 years, NPR has produced about 120 pieces containing references to HST, with a handful referring to Compton. 

And the media will ensure the link turn not the link
Lambright 3 – professor of political science and public administration and director of the Center for Environmental Policy and Administration (W. Henry, “Space policy in the twenty-first century”, The Johns Hopkins University Press, http://books.google.com/books?hl=en&lr=&id=ZqaVuaSpPUgC&oi=fnd&pg=PA1&ots=eg8PrZZds1&sig=i1xnnvaHoc1WEUkph1zvRSL1Vbg#v=onepage&q&f=false)

In influencing national space policy, NASA has certain advantages through its special relation to the media. The media are not formally in a NASA coalition, but they can be useful to NASA politically. McCurdy notes in chapter 9 that space has always fired the American imagination. Probably more than any other agency, NASA has sought to use television to win public (and thus congressional and presidential) support. Media attention encourages NASA to hype certain ventures as it did the Hubble Space Telescope. However, when Hubble's first images proved blurred, the hype backfired in ridicule. When Hubble was repaired, the images were as impressive as advertised, and the Hubble program drew euphoric praise. The media seem to be a magnifier where space is concerned, causing sharp rises or deep declines in public favor.

Link Turn – Mikulski

Turn – Mikulski loves the plan
AP, 11 [July 7, 2011, Washington Post, “Maryland Sen. Mikulski says subcommittee vote to terminate Webb space telescope shortsighted,” http://www.washingtonpost.com/local/maryland-sen-mikulski-says-subcommittee-vote-to-terminate-webb-space-telescope-shortsighted/2011/07/07/gIQANAcU2H_story.html]

WASHINGTON — Maryland Sen. Barbara Mikulski says a House subcommittee vote to end funding for the James Webb Telescope is shortsighted and will kill 2,000 jobs nationwide. Mikulski says the vote Thursday by the House Appropriations subcommittee is misguided and will stall scientific progress and discovery. The telescope is planned as the successor to the aging Hubble Space Telescope run by the Baltimore-based Space Telescope Science Institute, but has been beset by cost overruns. NASA announced last year that the telescope’s budget had ballooned from $3.5 billion to $5 billion. The Baltimore Democrat urged the administration to fight for funding for the telescope, which she says will lead to the innovation and discovery that have made America great. Mikulski says the bill will now be considered by the appropriations committee on Wednesday.

Link Turn – Astronomers
There is massive support for the plan from the astronomy departments
Atkinson, 7/6/11 – a science journalist who writes mainly about space exploration and astronomy, the Senior Editor and writer for Universe Today [July 6, 2011, Nancy Atkinson, “Proposed NASA Budget Bill Would Cancel James Webb Space Telescope,” http://www.universetoday.com/87265/proposed-nasa-budget-bill-would-cancel-james-webb-space-telescope/]

The US House Commerce, Justice, and Science Subcommittee has proposed a NASA spending bill that would put NASA’s budget at pre-2008 levels and cancel the $6.5 billion James Webb Space Telescope. Space News reports that the proposal would cut $1.6 billion from NASA’s current budget, which is nearly $2 billion less than President Obama’s 2012 budget request for NASA, giving the space agency just $16.8 billion to work with. This news is not sitting well with scientists and researchers, with one astrophysicist saying this move could “kill US space science for decades.” Dr. C. Megan Urry, Director of the Yale Center for Astronomy & Astrophysics and the Chair of the Yale Physics Department said she has already written her congressmen and representatives to stand against this bill, “for the good of science, STEM education, and the nation.” “I think this is an extremely serious situation,” Urry told Universe Today, “and I think the James Webb Telescope is an extraordinarily important mission. It was recommended in the 2000 Decadal Survey and was strongly endorsed in the 2010 Decadal Survey, so the science community has supported this mission for a long time.” The Association of Universities for Research in Astronomy (AURA) quickly responded with a statement objecting to the axing of JWST, saying “Over the past year, NASA managers and the science community have undertaken a concerted effort to establish a budget and technology plan that allows the launch of JWST by 2018. The proposal by the Congress to terminate the program comes at a time when these efforts are coming to fruition.” The press release that came out along with the draft states that that the bill terminates funding for the James Webb Space Telescope because it is “billions of dollars over budget and plagued by poor management.” Space News reports that the draft appropriations bill, which the subcommittee is scheduled to vote on July 7, also includes $1.95 billion for the Space Launch System — the heavy-lift rocket Congress ordered NASA to build for deep space exploration. The proposed 2012 funding level is $150 million more than the heavy lifter got for 2011, but some $700 million below the amount recommended in the NASA Authorization Act of 2010, which became law in October. The bill would trim $431 million from NASA science, compared to 2011 enacted levels. NASA may be an easy target for budget cuts in these lean times Reports like the one on NPR that stated the US military spends over $20 billion a year just for air conditioning the tents in Iraq and Afghanistan have many wondering about priorities in government.

Astronomers support the plan
Red Orbit Staff, 7/11/11 [July 11, 2011, “James Webb Telescope Funding In Danger,” http://www.redorbit.com/news/space/2076552/james_webb_telescope_funding_in_danger/]
“Not surprisingly, the move to scrap the telescope, which has been under construction since 2004 and is named after a former NASA administrator, has horrified astronomers," said McKie. "The James Webb was intended to be the centerpiece of astronomical research for the next two decades.
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