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On-Ground CP
Nick Lepp

Notes

This counterplan will vary widely based on the aff, so you’ll need to make your own shell.   Hopefully, you understand the core thesis
“The CP Key to Space Exploration” stuff doubles and functions as solvency for a science experiment aff. Just read those two cards as solvency.
For the lasers stuff, it’s split into two categories- military (Mil) and non-military (Non-Mil). I think that they are functionally the same thing because they can both solve the same net benefits, but it is probably good for you to know that there is some kind of distinction.
1NC Shell

Counterplan Text: The United States Federal Government should ___________________________________________________________ on the ground.
Contention 1 is legitimacy- the counterplan is not topical- it exists within the mesosphere

Beyond means at the farther side of

Dictionary.com, 2011

Beyond: on, at, or to the farther side of: Beyond those trees you'll find his house
****CARBON NET BENEFIT****
Space launch emits large amounts of carbon
Patel-Predd, 2007

(Prachi Patel-Predd, writer for Discover Magazine, “A Spaceport for Treehuggers”, November 26, 2007, http://discovermagazine.com/2007/dec/a-spaceport-for-tree-huggers)

Starting in 2009, tourists with deep pockets will be able to enjoy something fewer than 500 people have been lucky enough to experience—spaceflight. For $200,000, if all goes well, they can orbit for two and a half hours in Virgin Galactic’s SpaceShipTwo. But the port for landing and takeoff—Spaceport America in New Mexico—will also be sensitive to the needs of those stuck on Earth. The plans, revealed in September, show a teardrop-shaped building with high-tech ventilation systems, solar panels, and massive windows, all features that could earn it top certification for efficiency and energy savings by the U.S. Green Building Council. The port’s designer, Norman Foster, founder of Foster + Partners, says it will be “an ecologically sound model for future Spaceports.” For a place that may launch two rockets out of the atmosphere each day, will solar panels and natural light really make a difference in its environmental impact? What amount of carbon emissions are involved in space travel anyway? One trip in SpaceShipTwo along with its launch vehicle, WhiteKnightTwo, has a carbon footprint equal to that of one business-class passenger flying round-trip between New York and London, says Virgin Galactic president Will Whitehorn. By 2011, the company expects to be launching two flights a day. Although no firm figures for carbon dioxide emissions are available for SpaceShipTwo, a single NASA space shuttle launch produces 28 tons of carbon dioxide. With two space shuttle launches per year, on average, that amounts to roughly 5 tons of carbon dioxide per month (by comparison, your average car generates about half a ton per month). Where the numbers really pile up is in the operation of Kennedy Space Center, which includes pumping 300,000 gallons of water to protect the shuttle from launch vibrations, moving the rockets, and keeping hundreds of tons of liquid oxygen and hydrogen cool. That makes for a monthly carbon footprint over 900 times that given off by the shuttle’s solid rocket boosters in one launch. Furthermore, 23 tons of harmful particulate matter settle around the launch area each liftoff, and nearly 13 tons of hydrochloric acid kill fish and plants within half a mile of the site. In all, the environmental cost per launch is the same as that of New York City over a weekend, Whitehorn says.

Carbon ---> Dead Coral Reefs

Carbon kills coral reefs
The Coral Reef Studies, 2010 
(The ARC Centre of Excellence Coral Reef Studies, “Worst Coral Death Strikes at SE Asia”, October 19, 2010, http://www.coralcoe.org.au/news_stories/regionalbleaching.html)
International marine scientists say that a huge coral death which has struck Southeast Asian and Indian Ocean reefs over recent months has highlighted the urgency of controlling global carbon emissions. Many reefs are dead or dying across the Indian Ocean and into the Coral Triangle following a bleaching event that extends from the Seychelles in the west to Sulawesi and the Philippines in the east and include reefs in Sri Lanka, Burma, Thailand, Malaysia, Singapore, and many sites in western and eastern Indonesia. “It is certainly the worst coral die-off we have seen since 1998. It may prove to be the worst such event known to science,” says Dr Andrew Baird of the ARC Centre of Excellence for Coral Reef Studies and James Cook Universities. “So far around 80 percent of Acropora colonies and 50 per cent of colonies from other species have died since the outbreak began in May this year.” This means coral cover in the region could drop from an average of 50% to around 10%, and the spatial scale of the event could mean it will take years to recover, striking at local fishing and regional tourism industries, he says. The bleaching event has also hit the richest marine biodiversity zone on the planet, the ‘Amazon Rainforest’ of the seas, known as the Coral Triangle (CT), which is bounded by Indonesia, Malaysia and the Philippines. “Although the Coral Triangle is the richest region for corals on Earth, it relies on other regions around its fringes to supply the coral spawn and fish larvae that help keep it so rich,” Dr Baird explains. “So there are both direct and indirect effects on CT reefs which will affect their ability to recover from future disturbance.” “Also the reefs of the region support tens of millions of people who make their living from the sea and so plays a vital role in both the regional economy and political stability. For example, in Aceh, northern Sumatera, where the bleaching is most severe, a high proportion of the people rely on fishing and tourism for their livelihoods. While it may take up to two years for some fish species to be affected by the loss of coral habitat, fisheries yields will decline and this combined with a drop in the number of SCUBA divers visiting could have major long-term effects on the local economy.” The cause of the bleaching event was a large pool of super-hot water which swept into the eastern Indian Ocean region several months ago, shocking the corals and causing them to shed the symbiotic algae that nourish them, thereby losing color and “bleaching”. If the corals do not regain their algae they starve to death. According to the National Oceanic and Atmospheric Administration’s Coral Hotspots website, sea surface temperatures in the region peaked in late May, 2010, and by July the accumulated heat stress was greater than in 1998. Local dive operators recorded water temperatures of 34 C, over 4 degrees higher that than long term average for the area. The event was first detected on reefs in Aceh by marine ecologists from Wildlife Conservation Society, CoECRS and Syiah Kuala University. They already rate it as one of the worst coral diebacks ever recorded. “My colleagues and I have high confidence these successive ocean warming episodes, which exceed the normal tolerance range of warm-water corals, are driven by human-induced global warming. They underline that the planet is already taking heavy hits from climate change – and will continue to do so unless we can reduce carbon emissions very quickly. “They also show this is not just about warmer temperatures: it is also threatening the livelihoods of tens of millions of people and potentially the stability of our region.” Dr Baird said it was not yet clear whether Australia would suffer a similar coral bleaching event this year: this would emerge only with the arrival of warmer waters from the north in January/February 2011. The previous worst events to strike the Great Barrier Reef were in 1998 and 2002 when over 40% of the reefs along the length of the GBR were affected.
Extinction
Global News Wire, 2002

(Global News Wire, “Reefs Under Stress”, December 10th, 2002, Lexis Nexis)
Coral reefs are the marine equivalent of rainforests that are also being destroyed at an alarming rate not only in the Philippines but all over the world. The World Conservation Union says reefs are one of the "essential life support systems" necessary for human survival, homes to huge numbers of animals and plants.  Dr. Helen T. Yap of the Marine Science Institute of the University of the Philippines said that the country's coral reefs, together with those of Indonesia and Papua New Guinea, contain the biggest number of species of plants and animals. "They lie at the center of biodiversity in our planet," she said. 

Carbon --> Warming

Carbon is the key internal to warming
Haluzan, 2011 
(Ned Haluzan, freelance journalist, “World has again failed to reduce CO2 emissions”, June 2, 2011, BLOG http://ecological-problems.blogspot.com/2011/06/world-has-again-failed-to-reduce-co2.html) 
World is still failing the most important mission in tackling the climate change threat- reducing global level of carbon dioxide (CO2) emissions. In the last week of the May, 2011, carbon emissions were at an all time high level by being measured at 394.97 ppm by the US government's Earth Systems Research Laboratory at Mauna Loa in Hawaii, which represents an increase of almost 1.6 ppm compared to 2010. Even the post-recession period that caused a certain economic slowdown in many western countries wasn't enough to stop the rise of CO2 emissions on global level. This is mostly because there has been rise of new economic giants, China and India. These two countries combined in 2010 for more than 60% of the energy emissions increase. The world is getting extremely close to emission level of 400 ppm, a level which many scientists believe we must avoid at any cost if we are to have a decent chance of tackling the climate change. The current annual increase of 1.5-2 ppm is not giving us plenty of reasons for optimism, and world is currently not doing enough to stabilize the amount of greenhouse gases in the atmosphere. The global economy needs to be decarbonized and this cannot be achieved without the new international climate deal that would oblige all countries to massive CO2 cuts. The difference in opinion between the developed and the developing world has been the main stumbling block in reaching the international unity needed to tackle climate change, and sadly this issue doesn't look to be solved any time soon. World has to do anything in its power to prevent the 2C temperature increase (an increase which many scientists believe would cause the climate change to run out of control). Without reducing the emissions, and passing beyond the 2C millions of people around the globe will be exposed to frequent extreme weather events, drought, hunger and flooding. World leaders need to act quickly or else this potential scary scenario will soon become a sad reality, a shameful legacy that will be left to our children and grandchildren to cope with. The climate talks will soon be resumed in Bonn, Germany and world leaders will yet again fail to reach the final agreement. Why? Because individual interests still outweigh global interests, and most of all because the humanity’s real values have been blinded by the greed for more money and more power.
Extinction
Powell 2K (Corey S. Powell, Adjunct professor of Science Journalism at NYU's Science and Environmental Reporting Program; spent eight years on the Board of Editors at Scientific American; worked at Physics Today and at NASA's Goddard Space Flight Center where he assisted in the testing of gamma-ray telescopes, October 2000, Discover, Vol. 21, No. 10, 20 Ways the World Could End Swept away)
The Earth is getting warmer, and scientists mostly agree that humans bear some blame. It's easy to see how global warming could flood cities and ruin harvests. More recently, researchers like Paul Epstein of Harvard Medical School have raised the alarm that a balmier planet could also assist the spread of infectious disease by providing a more suitable climate for parasites and spreading the range of tropical pathogens (see #8). That could include crop diseases which, combined with substantial climate shifts, might cause famine. Effects could be even more dramatic. At present, atmospheric gases trap enough heat close to the surface to keep things comfortable. Increase the global temperature a bit, however, and there could be a bad feedback effect, with water evaporating faster, freeing water vapor (a potent greenhouse gas), which traps more heat, which drives carbon dioxide from the rocks, which drives temperatures still higher. Earth could end up much like Venus, where the high on a typical day is 900 degrees Fahrenheit. It would probably take a lot of warming to initiate such a runaway greenhouse effect, but scientists have no clue where exactly the tipping point lies.
****OZONE NET BENEFIT****
Launching things into space kill the ozone layer
Foust, 2009

(Jeff Foust, editor and publisher of The Space Review, “Space and (or versus) the environment”, June 15, 2009, http://www.thespacereview.com/article/1395/1)
Much of the concern about the environmental friendliness (or lack thereof) of space tourism systems like Virgin Galactic’s has focused on the greenhouse gas emissions of such vehicles. However, despite claims of “untold” amounts of emissions, it’s hard to see suborbital spaceflights as being a major contributor of emissions for the foreseeable future provided Virgin’s emission calculations are correct (and applicable to other companies developing suborbital systems.) Even at traffic levels of 10,000 passengers a year (a rate likely not achieved for several years to come even in the most optimistic scenarios), the annual emissions from such vehicles would still be a minute fraction of the daily emissions from commercial aviation. However, another environmental concern might loom large in the years to come: the effect of suborbital spaceflight on the ozone layer. A generation ago the depletion of the ozone layer by chlorofluorocarbons (CFCs) was a major concern, leading to international agreements to ban the use of such chemicals. As a result, the ozone layer is starting to rebound, and current models project a complete recovery by 2040. Launch vehicles don’t emit CFCs, but they do release other combustion byproducts that can affect the ozone layer. Moreover, these materials are injected directly into the ozone layer as rockets ascend into space, a far more efficient delivery mechanism than the atmospheric processes that slowly waft ground emissions into the stratosphere. Right now, such emissions are insignificant. In a paper published earlier this year in the journal Astropolitics, researchers at the Aerospace Corporation, University of Colorado, and Embry-Riddle Aeronautical University noted that rocket launches worldwide deplete the ozone layer currently at a rate of 0.03%, a rate they described as “insignificant”. Different rockets, and different combinations of propellants, have varying contributions: solid-fuel rockets have a greater impact than liquid-propellant engines, and systems that use liquid oxygen (LOX) as an oxidizer (in combination with liquid hydrogen or kerosene) have a greater effect than hypergolics. The paper notes that the Ariane 5, which has solid-rocket boosters and a LOX/liquid hydrogen main engine, likely causes about 25 times the ozone loss as one of its biggest competitors on the commercial launch market, the Proton, which uses unsymmetrical dimethyl hydrazine and nitrogen tetroxide—a combination that, ironically, is usually considered environmentally unfriendly given the propellants’ toxic nature. While the current rate of ozone loss is considered insignificant, the paper examined what would happen if there was a sharp increase in launch rates. If launch rates doubled every decade, they found, rising emissions from rockets would offset the decline in other ozone-depleting substances by around 2035, causing ozone depletion rates to rise again. The effect would be sooner and sharper if launch rates tripled every decade. The authors conclude that, in such a scenario, there would be a move to regulate rocket emissions that could, in the worst case, sharply restrict launch activity. With today’s launch systems, though, such an outcome seems unlikely: most forecasts for the next decade project relatively flat levels of launch activity—about 60–70 orbital launches a year—that is far short of a doubling or tripling. However, a wild card here is space tourism and other suborbital launch activity, which is projected to grow from effectively zero today to hundreds or even thousands of launches a year by the end of the next decade, if systems enter service as planned and demand for such flights matches existing projections.
UV Rays --> Cancer
Ozone loss increases the risk of cancer- more UV rays
Richards et al, 2004
(R. Richards, A. I. Reeder, Social and Behavioural Research in Cancer Group, Department of Preventive and Social Medicine, University of Otago, New Zealand; J. L. Bulliard, Cancer Epidemiology Unit, University Institute of Social and Preventive Medicine, Switzerland; “Fine forecasts: encouraging the media to include ultraviolet radiation information in summertime weather forecasts”, May 17, 2004, http://her.oxfordjournals.org/content/19/6/677.abstract)
Sunlight falling on human skin stimulates synthesis of vitamin D3, which is essential for healthy bone growth and maintenance. Adequate sun exposure for cutaneous synthesis can be gained through short, suberythemal (non-burning) ultraviolet radiation (UVR) exposure (National Radiological Protection Board, 2002). Excess UVR exposure that, in the short-term, results in tanning or sunburn provides no known additional health benefit, but significantly increases, in the long-term, the risk of developing cutaneous malignant melanoma (melanoma) and non-melanoma skin cancer (NMSC) (Armstrong, 1994).
Ozone helps prevent radiation that causes cancer
Lilley, 2000
(Ray Lilley, writer for ABC News, “Ozone Hole Over City for First Time”, October 5, 2011, http://abcnews.go.com/Technology/story?id=119899&page=1)
The hole in the ozone layer over Antarctica has stretched over a populated city for the first time, after ballooning to a new record size, New Zealand scientists said today. Previously, the hole had only opened over Antarctica and the surrounding ocean. Citing data from the U.S. space agency NASA, atmospheric research scientist Stephen Wood said the hole covered 11.4 million square miles — an area more than three times the size of the United States. Punta Arenas, Chile Exposed For two days, Sept. 9-10, the hole extended over the southern Chile city of Punta Arenas, exposing residents to very high levels of ultra violet radiation. Too much UV radiation can cause skin cancer and destroy tiny plants at the beginning of the food chain. Wood is a researcher with New Zealand’s respected National Institute of Water and Atmospheric Research. Dr. Dean Peterson, science strategy manager of the Antarctica New Zealand research group, said Wood’s findings showed for the first time a city being exposed by the ozone hole. “The longer it gets, the greater the chances of populated areas being hit by low ozone levels,” said Peterson, who was not involved in the study. Peterson said segments separating from the hole could affect Argentina and even the tip of South Africa, Australia or New Zealand. “The hole won’t grow to that size. But as it breaks apart, fingers of low ozone, or filaments as we call them, will go over major land mass areas. Those filaments will be over the land mass for a few weeks.” Biggest Hole Ever Last month, scientists expressed surprise when NASA data from Sept. 3 showed the hole at just under 11 million square miles — the biggest it had ever been. Record-low temperatures in the stratosphere are believed to have helped the expansion of the ozone hole during the southern hemisphere’s spring season. Antarctic ozone depletion starts in July, when sunlight triggers chemical reactions in cold air trapped over the South Pole during the Antarctic winter. It intensifies during August and September before tailing off as temperatures rise in late November of early December. Depletion of the ozone layer over Antarctica and the Arctic is being monitored because ozone protects Earth from harmful ultraviolet radiation. Human-Made Chemicals Deplete Ozone Human-made chlorine compounds used in refrigerants, aerosol sprays, solvents, foam-blowing agents and bromine compounds used in firefighting halogens cause most ozone depletion. The temperature over Antarctica also significantly affects the size of each year’s hole. Starting in October, warmer temperatures reduce the ability of chlorine and other gases to destroy ozone. Experts agree that the man-made chemicals are leveling off thanks to the 1989 Montreal Protocol, which commits countries to eliminating production and use of ozone-depleting substances. But it could be 20 years before ozone levels recover noticeably. “Although CFC levels will begin to reduce over the next 10 years, variations in the weather pattern will continue,” Peterson said. 

UV Rays --> Dead Phytoplankton
Increased UV Rays kill phytoplankton
Davidson, 2001

(Andrew Davidson, Biology Program at the Australian Arctic Divison of the Australian Department of Sustainability, Environment, Water, Population, and Communities in the Australian Government; “Effect of Ozone Depletion on Antarctic marine microbes”, Autumn 2001, http://www.antarctica.gov.au/about-antarctica/australian-antarctic-magazine/2001-2005/issue-1-autumn-2001/science/effect-of-ozone-depletion-on-antarctic-marine-microbes)
Depletion of stratospheric ozone over Antarctica during spring and summer increases solar ultraviolet-B (UVB, 280-320 nm) radiation throughout the period of greatest biological production. There is overwhelming scientific evidence that UVB penetrates to biologically significant depths in the marine environment and is damaging to marine organisms. Previous studies of the effect of UVB have concentrated on phytoplankton. But phytoplankton do not exist in isolation and other microbes, the protozoa, bacteria and viruses, can be directly damaged or killed by solar UVB. Due to the interactions between trophic levels of the microbial community, any UVB-induced impact at one level can alter the entire community. To understand the total effect of UVB, we need to consider both the effects on each species and those on the whole community. We exposed natural Antarctic microbial communities to ambient sunlight in incubation tanks at Davis station. Responses of the individual species of microbes to UV exposure varied from increased growth to mortality. However, near-surface UVB irradiances caused an overall decline in phytoplankton concentration and biomass. This UVB-induced phytoplankton mortality promoted bacterial activity and these bacteria, possibly together with the material from dead phytoplankton, fuelled growth of protozoa that were UV-tolerant. This study showed that exposure to UVB can caused a complex mosaic of changes in the microbial community. Different species of microbes exhibit differing sensitivity to UVB exposure. The extent of these changes was determined by the direct effect of UVB on the microbial species, and the indirect effect of UVB-induced changes on the microbial community. We concluded that exposure to UVB radiation can change the abundance, size, structure, palatability and nutritional quality of food within the food web. Results indicate that UVB radiation can change the structure and function of the microbial community, reducing the uptake of CO2 by phytoplankton and increasing the CO2 respired by microbes (see figure 1). Thus, ozone depletion is likely to reduce the capacity of Antarctic waters to act as a sink for atmospheric CO2, and exacerbate global climate change due to 'greenhouse' warming
Extinction
Cribb, 2006

(Julian Cribb, adjunct professor at UTS and writer for The Australian, “Plankton: A Critical Creation”, September 16, 2006, http://www.theaustralian.com.au/news/plankton-a-critical-creation/story-e6frg8no-1111112200879)
THEY are the most numerous and least considered beings on the planet, yet humanity cannot survive without them. Invisibly, they form the air we breathe and serve as the fount of life in oceans, rivers and lakes. Plankton have existed for 3.5 billion years, quietly making our planet habitable for people, plants and animals. These minute architects are the true builders and shapers of Earth's beauty and diversity. Yet individuals are palaces as elegant as Versailles itself: filigreed, roseate, fluted, crenellated, striated, stellate, spinose, perforated, multifoliate, ornamented more wildly and beautifully than a human mind could conceive. And like many beautiful things, some are deadly, either as the producers of lethal nerve poisons or as the raw material used in explosives. Start of sidebar. Skip to end of sidebar. End of sidebar. Return to start of sidebar. In Plankton: a Critical Creation, University of Tasmania marine biologist Gustaaf Hallegraeff has brought the microscopic world of these creatures into vivid focus with a breathtaking selection of electron microscope images. These are accompanied by a fascinating, and gently reproachful, essay on the wonders of the planktonic universe. It is the privilege of science to reveal the world we thought we knew in startling and unexpected ways, causing us to view it differently thereafter. Hallegraeff has done just this here, introducing us to creatures as exquisite as any sculpture and as fit for purpose as any instrument. It is a voyage through the Earth's inner space, depicting organisms as small as a few millionths of a millimetre and their elaborate structures. These range from the "familiar" blue-green algae, microscopic filaments often toxic, to the vanished fossils of millions of years ago that built the White Cliffs of Dover and, indeed, much of the world's sedimentary rocks and soils. He explores plankton with skeletons of calcium and silica in wild and alien or eerily familiar forms. Here is one that resembles the leaning Tower of Pisa, down to the very columns. Here, others like a radiant star, a sunburst, a vol-au-vent, a Catherine wheel, a flower, a host of trumpets, a loufa ... It all raises the question: does the shape of man-made devices hark back to some ancestral patterning perfected and implanted a billion years ago? Plankton are certainly providing inspiration for modern architects and, increasingly, the question of how they grow these elaborate and robust structures is being explored by nanotechnologists, eager to unlock their biochemical secrets in order to revolutionise the way we makethings. Besides their role in producing oxygen, processing CO2, absorbing nutrients and underpinning the global food chain, these microscopic plants serve in other ways: their mildly abrasive skeletons are used in toothpaste, to make concrete and filter swimming pools. Perhaps most importantly, they help to regulate the Earth's climate, producing the chemicals that allow clouds to form. Of great concern, says Hallegraeff, is the thought that if the gradual acidification of the oceans by human production of CO2 destroys these creatures, the results could be catastrophic both for the climate and the global food web. At present, it is thought plankton absorb half the world's CO2 from the atmosphere. Hallegraeff traces his own journey of fascination with this microscopic world from his childhood in The Netherlands, growing up a few kilometres from where Anton van Leeuwenhoek invented the microscope in 1673 and revealed the invisible world that engulfs us. Gazing at the whirling green creatures in a drop of pond water, the young Hallegraeff was hooked for life, pursuing his studies into the largely unexplored biological realm of Australia and the southern seas. Here most people's awareness was restricted to periodic panics about algal blooms in drinking water, toxic red tides and the risks of paralytic shellfish poisoning or ciguatera. He decided to redress the balance, revealing planktonic life in all its diversity, wonder and beneficial -- as well as risky -- aspects. "In the past 30 years," he writes, "scientific appreciation of the global importance of single-celled microscopic plants and animals has escalated. It is now obvious that most of the action on our planet is in the plankton. "Life originated in the primeval fluid of the plankton world. The microbial engine of the plankton plays a key role in our planet's ability to adapt to climate change. It is perilous to our own survival to ignore this critical creation."

Phytoplankton key to prevent warming
Phytoplankton key to slow warming
Goudarzi, 2006

(Sara Goudarzi, writer for Live Science, “New Data Show Global Warming Kills Marine Life”, December 6, 2006, http://www.livescience.com/9412-data-show-global-warming-kills-marine-life.html)
Satellite data revealed for the first time that global warming could devastate key marine life, scientists announced today. The decade-long analysis showed that as the surface water of the oceans warmed up, phytoplankton biomass declined. Tiny marine plants, called phytoplankton, impact the network of organisms that directly or indirectly depend on them for food. Changes in ocean color--a measure of phytoplankton mass--detected from space allowed researchers to calculate their photosynthetic rates and correlate As rising air temperatures heat up the ocean's surface, this water becomes less dense and separates from the cold dense layer below, which is full of nutrients. Since phytoplankton need light for photosynthesis, these floating plants are restricted to the surface layer--now separated from nutrients needed for growth. When phytoplankton is abundant, the color of the water shifts from blue to green. These marine plants remove carbon dioxide and convert it to organic carbon, accounting for almost half of the Earth's photosynthesis. During periods of cooler temperatures, there is a flowering of these marine plants. Such was the case in late 1999 when the oceans were recovering from a strong El Nino and the globe was cooling. But between 2000 and the present, researchers found that as the oceans warmed and became more stratified, phytoplankton productivity declined by 190 million tons of carbon each year. "This clearly showed that overall ocean productivity decreases when the climate warms," said lead author Michael Behrenfeld of Oregon State University. Unlike terrestrial plants that can stick around for hundreds of years, these tiny greens have quick turnover rates. Every two to six days, predators munch down the entire global phytoplankton mass. "This very fast turnover, along with the fact that phytoplankton are limited to just a thin veneer of the ocean surface where there is enough sunlight to sustain photosynthesis, makes them very responsive to changes in climate," Behrenfeld said. "This was why we could relate productivity changes to climate variability in only a 10-year record. Such connections would be much harder to detect from space for terrestrial plant biomass." The problem could create a vicious cycle. As the carbon dioxide levels rise, phytoplankton production is reduced. This means that there will be less ocean plants to uptake this greenhouse gas, which worsens the overall problem, Behrenfeld said.

Ext- Phytoplankton Key to Warming
Phytoplankton key to prevent warming
Hader et al, 1991

(D. P. Hader, R. C. Worrest, and H. D. Kumar, United Nations Environment Program, “ENVIRONMENTAL EFFECTS OF OZONE DEPLETION: 1991 UPDATE”, “Chapter 4: Aquatic Ecosystems” Panel Report Pursuant to Article 6 of the Montreal Protocol on Substances that Deplete the Ozone Layer Under the Auspices of the United Nations Environment Programme (UNEP)
November 1991, http://www.ciesin.org/docs/011-558/011-558.html)
Another important consequence of a potential decrease in marine phytoplankton productivity would be the reduced ability of the ocean to serve as a sink for atmospheric carbon dioxide. Phytoplankton not only produce more than half of the biomass on our planet, but also absorb and fix more than half of the carbon dioxide from the atmosphere. Hypothetically, a loss of only 10% of the phytoplankton would prevent about 5 gigatons of carbon (in the form of carbon dioxide) from being removed from the atmosphere annually (which is equal to the amount of carbon dioxide emitted currently by fossil fuel utilization). Ten to twenty percent of the gross primary production from the oceans is estimated to occur in southern regions [Voytek, 1990]. Because carbon dioxide is a greenhouse gas, a reduction in oceanic carbon dioxide stores is an important consideration. UV-B-derived reductions in phytoplankton biomass are not presently incorporated into global climate change models. Any sizable reduction in the population of nitrogen-fixing organisms may diminish the availability of nitrogen for higher plants (both naturally occurring species and crop plants). As a result, artificial nitrogen fertilization may be needed. However, such needs may stress the capabilities of developing countries. A number of marine systems, particularly some fisheries (which are severely depleted due to over-harvesting and pollution), are presently stressed by anthropogenic factors. Coral reefs (important to both fisheries and tourism) are under stress and are experiencing declines from sedimentation, pollution, and perhaps temperature increases. Increased UV-B radiation may push some populations past their threshold by decreasing larval fish survival or increasing coral bleaching events. Researchers continue to investigate UV-B penetration into the water column and through ice. Basic physical information could then be used in both laboratory and field research to determine their effects on phytoplankton and zooplankton. Adaptive strategies utilized by these communities, as well as the effects of interactive stresses (temperature, salinity, and cumulative doses received over the lifetime of the organisms, etc.) need to be studied over extended periods of time. As a result, plankton effects can be modeled into broader ecosystem dynamic patterns and can be fed into models of global carbon and nitrogen cycling. 

Ext- UV Rays Kills Phytoplankton

UV Rays kill phytoplankton
Roberts, 1989

(Leslie Roberts, Science, New Series, Vol. 244, No. 4902 (Apr. 21, 1989), pp. 288-289, “Does the Ozone Hole Threaten Antarctic Life?”, http://www.jstor.org/stable/pdfplus/1703248.pdf?acceptTC=true JSTOR)
Since the ozone hole was first reported in 1985, the fear has been that the added wallop of ultraviolet radiation each austral spring would harm phytoplankton, the microscopic free-floating algae that form the basis of the marine food chain, with potentially devastating effects. Enough ultraviolet radiation can kill phytoplankton, research in the tropics has shown; lesser amounts will slow photosynthesis. And if Antarctic phytoplankton are affected, the argument goes, then so too will be krill, the tiny animals that feed on them, and then fish, seabirds, seals, and whales.
Ozone key to warming

Ozone loss is the key internal to warming- Antarctica proves
EPA, 2010
(Environmental Protection Agency, “Environmental Indicators: Ozone Depletion”, August 19, 2010, http://www.epa.gov/ozone/science/indicat/index.html)
The link between a decrease in stratospheric ozone and an increase in surface ultraviolet (UV) radiation at the Earth's surface has been strengthened during the last several years by simultaneous measurements of total ozone and UV radiation in Antarctica and the southern part of South America during the period of the seasonal ozone "hole." The measurements show that when total ozone decreases, UV increases. Furthermore, elevated surface UV levels in mid-to-high latitudes were observed in the Northern Hemisphere in 1992 and 1993, corresponding to the low ozone levels of those years. However, the lack of long-term monitoring of surface UV levels and uncertainties introduced by clouds and ground-level pollutants have precluded the unequivocal identification of a long-term trend in surface UV radiation. The graph to the left shows mean October values of total ozone over Halley Station in Antarctica from 1956 through 2003, and the graphic below shows Halley's location in northwest Antartica. In 1956, the mean October total ozone was 311 dobson units (DU). Mean total ozone in October reached a high of 322 DU in 1962, and a low of 122 DU in 1993. By October 2003, mean total ozone was 159 DU.
A2: Doesn’t kill environment
Space launches are still environmentally devastating- tech hasn’t fixed the problems
Smeaton, 2005 
(Zoe Smeaton, writer for BBC News Magazine, “Is the Shuttle Green?”, August 8, 2005, http://news.bbc.co.uk/2/hi/uk_news/magazine/4130980.stm)
According to Nasa, the Space Shuttle Main Engine design, three of which powered Discovery, is "the most advanced liquid-fuelled rocket engine ever built". The fuel used by these engines is super-cold liquid hydrogen, kept at a temperature of -253C, which Nasa reports is "the second coldest liquid on Earth". Inside the engines, this hydrogen fuel is combusted with liquid oxygen in a reaction that reaches temperatures of up to 3136C, "hotter than the boiling point of iron". This creates a high-speed stream of gas which ultimately generates the thrust necessary for launching the shuttle. Professor George Fraser, director of Leicester University's Space Research Centre says this exhaust gas, made from the combination of hydrogen and oxygen, consists of water vapour and as such does not harm the atmosphere, making the use of Nasa's main shuttle engines fairly environmentally safe. Fuel cell technology is often thought of as being an answer to the world's energy problems. Carbon dioxide can, however, be a by-product from the production of hydrogen, depending how it is made. Discovery was also made more environmentally friendly by the use of a certain type of insulating foam on its surface. Before 1997, Nasa preferred to use freon-based foam on the shuttles, but as a chlorofluorocarbon (CFC), freon is now linked to ozone depletion and so has been phased out. Opting to follow Environmental Protection Agency guidelines, Nasa switched to an environmentally friendly version of the foam. Despite these factors, however, all shuttle launches can nonetheless have damaging impacts on the local environment. Hydrochloric acid Professor Fraser said: "The classic example of environmental impact is in Kazakhstan at the Baikonur launch site, where there are reports of quite serious environmental damage." For most shuttles, the damage comes from the solid rocket boosters, or SRBs, require at shuttle launch to provide 71.4% of the thrust at lift-off and elevate the shuttle to an altitude of 45km (28 miles). As a shuttle launches, a "cloud" becomes visible which contains SRB exhaust products, either dissolved or as particles in the water vapour released by the main engines. Hydrochloric acid formed in this launch cloud leads to acidic deposits in the surrounding area, a phenomenon which may also be observed some distance away if exhausts are carried on prevailing winds. John Pike, president of Global Security.org, and an expert on the US space programme says: "The hydrochloric acid can pit the paint on your car if it is too close to the launch site." A 1993 Nasa technical manual considered environmental effects of space shuttle launches at Kennedy Space Centre, and stated that some cumulative effects of launches in the nearby area are "reduction in the number of plant species present and reduction in total cover". The manual also pointed out that acid deposits from the launch cloud can also impact nearby water lagoons and their wildlife. If hydrochloric acid is deposited, the pH value near the surface of the water may drop and prove too acidic for fish, although these impacts on wildlife do "appear minimal and manageable". Professor Fraser points out also that while shuttles may cause a small amount of damage to the ozone layer this will be "far less marked than that from the large number of high altitude aircraft in the World all the time". 
****ECONOMY NET BENEFIT****
Launch costs are the main factor in high costs of space missions
Space Engineering Laboratory, 2011 
Space Engineering Laboratory, a center for research in advanced space systems located at York University, “Mission Costs and Reliability”, 2011, http://www.yorku.ca/bquine/pages/mission_costs_and_reliability.htm)
The main driving factor is the cost of spacecraft launch. Launchers are extremely expensive to build and use. A guided rocket, capable of delivering a spacecraft into orbit is an extremely large, complex, multi-stage device, subject to an extreme range of temperatures and burning highly corrosive and hazardous fuels. Guidance is complex, the launcher providing huge amounts of thrust in one axis, while also controlling the other axes to direct the rocket into the correct orbit. Launch opportunities are often limited by season or by the need to clear the vicinity of the rocket launch site and flight path. Launchers must be designed to be as highly reliable as possible. In the event of failure, even if another spare spacecraft exists, another launch opportunity may not exist for months or years. Despite this, launch failures are surprisingly common: 8% of all spacecraft fail to start operations (and 11% of those destined for high orbit). Current launch insurance policies cost about 13B17% of the spacecraft replacement value and relaunch. While competition for business between launch-vehicle consortia is fierce, with European, Japanese, Russian, Chinese and American launchers all competing for business, no one has yet been able to improve significantly launch reliability, reduce launcher cost and offer a rapid service. Russian and Chinese systems are less expensive than their western counterparts (Chinese rockets quoted as 30% cheaper), but their reliability and orbital injection precision has been questioned. Arianespace’s Ariane 4 launcher now receives favourable insurance treatment because of its 90.1% success rate, but has only managed a maximum of 8 launches in one year. The same companies recent launch failure on the maiden flight of the new Ariane 5 rocket, only illustrates the difficulties of making vehicles reliable.
Launch is an additional $120m
Robertson, 2008 
(David Robertson, writer for The Sunday Times, “Satellite makes flinch at $120m price of launch cost”, April 28th, 2008, http://business.timesonline.co.uk/tol/business/industry_sectors/telecoms/article3828181.ece)
It is the biggest and fastest ferry in the world, but potential users of the 720-tonne Ariane 5 rocket are being put off by the $120 million (£60.5 million) one-way fare.  Ariane 5, built by Arianespace, of France, is effectively the only rocket big enough to take the next generation of super-sized satellites into space. Communications companies are understood to be reluctant to buy these new satellites while there is only one rocket to hitch a ride to space. They fear that Ariane 5's control of the market will make it impossible to negotiate lower launch costs, which they do at present by playing rocket-launchers off against each other.  Big new satellites are needed to handle the growing volume of mobile phone calls around the world, particularly in Asia and India. It would be possible to launch a larger number of smaller satellites to handle demand, but bigger satellites have the advantage of generating more power, allowing mobile phones to have smaller batteries that last longer.  Big satellites may also be needed to handle growing internet data and video transmissions, which are expected to become as important as voice calls in the future. Dropped calls, failed connections and slower download speeds may blight the future of mobile phone use if communications companies avoid buying bigger satellites because of the launch costs.  ThalesAlenia Space and EADS Astrium, Europe's two satellite makers, are co-operating to develop the next-generation Alphabus class of communications satellite. These will weigh up to eight tonnes but be able to handle many more calls and data transfers.  Jean-Marie Robert, the head of telecom satellites at ThalesAlenia Space - which is working on an Alphabus satellite for Inmarsat for delivery in 2011 - said: “The way this industry works is that we build the satellite and the buyer then chooses the launcher they want based on price and reliability. But we need at least two launchers to have a competitive industry and to avoid expensive launches. We do not have that yet for Alphabus.” The only commercially available rocket that can take an eight-tonne satellite into high Earth geostationary orbit is the Ariane 5.  Atlas V, which is built by the Lockheed Martin-Boeing joint venture United Launch Alliance (ULA), can theoretically take up to eight tonnes into high orbit, but it is rarely available for non-US government missions. Likewise, the Delta IV rocket built by the ULA is primarily for US military use and for the Space Shuttle.  Most commercial satellites weigh between three tonnes and 5 tonnes and Ariane 5 can carry two into space at once. Other commercial launchers capable of carrying one of these smaller satellites into space include the Russian-built Soyuz and Proton and Chinese-built Long March.

****LASERS NET BENEFITS****
Lasers solve Space Debris- read if they don’t perm (M)
Counterplan solves space debris- ground-based lasers slow down the debris so it dissolves in the atmosphere
Brownlee, 2011

(John Brownlee, writer for Geek.com, “NASA working on ground-based laser to destroy space junk”, March 15, 2011, http://www.geek.com/articles/gadgets/nasa-working-on-ground-based-satellite-to-destroy-space-junk-20110315/)
You would not believe the amount of space junk orbiting our planet. Old satellites that have broken down. Discards junk and canisters from our space shuttles. Pieces of rock and debris that have been pulled into the Earth’s orbit. And so on!  We can’t see any of it, so it doesn’t seem like much of a problem, but to the folks at NASA, every bit of space junk isn’t simply a piece of unsightly rubbish, but a potential hazard that can crash a space shuttle if they fly into it.  As such, NASA spends tens of millions working on space junk modeling and detection programs, but it sounds as if after doing all of that, a lightbulb finally went off, and NASA asked themselves a simple question: why bother trying to track these tiny little bits of junk traveling around the earth at orbital speeds like bullets when you can just blast them out of the sky? Consequently, NASA scientists are now conducting an interesting study that looks at the possibility of using a ground-based laser to clean up the debris.  According to the space agency, almost 60% of all the space junk orbiting the Earth right now that actually threatens the space shuttle and other satellites actually comes from two sources: the Chinese military test of an anti-satellite weapon (to prevent Reagan’s Star Wars) as well as the collission of the satellites Iridium 33 and Cosmos 2251. They think they can blast this junk out of orbit using a medum-powered 5kW laser. The laser wouldn’t do its job by vaporizing anything. Instead, firing a laser at the junk would slow it in its orbit just enough that gravity would take hold and cause it to fall into the atmosphere, vaporizing before hitting the ground.  It’s more than just a destructive system though. NASA hopes that, if successful, the system would eventually be able to be used to guide satellites to different positions in orbit, as well as destroy them if they became junk. Pretty neat. Dr. Evil would approve. 
On-ground laser solves space debris

Mercer, 2010 
(Phil Mercer, writer for the Voice of America, a trusted Source of News and Information since 1942, “Australian Company Develops Junk-Tracing Space Laser”, July 24, 2010, http://www.voanews.com/english/news/asia/Australian-Company-Develops-Junk-Tracking-Space-Laser-99166064.html)
Australian researchers say they have developed a laser tracking system that will stop chunks of space debris colliding with spacecraft and satellites in the Earth's orbit.   The team at Electro Optic Systems, a company based in Canberra, claims their technology will help reduce the dangers posed by fast-moving pieces of man-made space junk that are hurtling at speeds over 35,000 kilometers per hour. An estimated 500,000 pieces of debris litter the Earth's orbit as a result of man's exploration of space.  Some satellites have been hit by fast-moving pieces of junk.  The remains of old rockets can be the size of a bus, while other fragments are simply tiny flecks of paint. An Australian company, Electro Optic Systems, has received a $3.5 million government grant to develop the world's first automated, high-precision, laser tracking technology.  It would replace existing radar networks that currently monitor that part of space. The goal is to track small objects with great accuracy. Dr. Craig Smith, the chief executive of Electro Optic Systems, says laser beams fired from the ground could protect astronauts and satellites by targeting space junk that travels at potentially devastating speeds. "They are all hurtling around in space at 36,000 kilometers per hour and so even a 1mm piece of space junk can destroy or damage a satellite because it all comes from either dead satellites, satellites which have broken up, satellites which had fuel left in them and exploded," noted Smith.  "It is really pollution from our own use of space.  Over the last 50 years we have been a bit careless, just as we have been careless with our oceans and rivers over centuries and polluted them.  Now we have done it to space as well and created our own problem because all this stuff is man-made."   The laser tracking system would work by giving space craft and satellites, which are able to be maneuvered, time to move out of the way of an incoming chunk of debris.  The Australian government said the technology was part of the country's "proud history" in space science and research. The Canberra-based team says it has received interest from around the world.  Its ultimate aim is to build a series of laser tracking stations in various countries to provide a defensive shield for activity in space. They warn that the amount of junk in Earth's orbit is increasing and, as it does, the risks to satellites and space vehicles, also rise. The project is part of an international consortium.  Other members of the consortium include the Australian National University and other institutions in Germany and the United States. 
Lasers solve Disads (Mil)
Ground-Based Military Lasers solve space debris and avoid the link to the economy disad
Ackerman, 2011 
(Evan Ackerman, writer for Dvice.com. “NASA wants to blast space junk with lasers from the ground”, March 14,2011, http://dvice.com/archives/2011/03/nasa-wants-to-b-1.php)
Rogue space junk poses a serious threat to both manned and unmanned spacecraft, since it just takes one wayward screw or fleck of paint to potentially punch a hole in some critical system. NASA has considered everything from balloons to sails to help mitigate the problem, and now the agency is thinking about a laser. The idea of shooting down space junk with a gigantic ground-based laser has been around since the 90s, when the U.S. Air Force toyed with the concept. The primary issue with the idea is that if you have a big enough laser to blast space junk out of orbit, you also have a big enough laser to blast space non-junk out of orbit, which makes anyone with a military satellite understandably nervous. This latest proposal relies on a much less powerful laser, something on the order of five kilowatts, which is ten times less powerful than this weapons-grade laser. Instead of vaporizing the junk, the laser would just slow it down enough that it would eventually burn up in our atmosphere all by itself. One system could take care of about ten different pieces of junk per day, which is enough to get ahead of the space junk curve, meaning that eventually, the skies would be clean, clear, and safe.  The laser is only estimated to cost about a million dollars, which is absurdly cheap considering how much it costs to launch one single satellite, and the system could even pay for itself by being used for fuel-free orbital adjustments to existing satellites designed to absorb laser blasts.
Ground-Based Military Lasers solve space debris, asteroids, and are cheaper
Campbell, 2000

(Colonel Jonathen W. Campbell, Maxwell Air Base, Alabama, “Using Lasers in Space: Laser Orbital Debris Removal and Asteroid Deflection”, December 2000, http://www.au.af.mil/au/awc/awcgate/cst/csat20.pdf)
An elegant, cost effective, and feasible approach is to use laser technology to solve this problem. It is estimated that a single. Ground- based laser facility that costs about $100 million and that operated near the equator could remove all orbital debris up to an altitude of 800 km in two years. Since satellites typically cost several hundred million and given the half billion price tags on shuttle and Titan launchers, this investment is relatively small given the potential losses of rockets. Furthermore, the development of this technology will stimulate other approaches, including laser power beaming, deflecting asteroids, meteoroids, and comets, and propulsion for interstellar missions. In closing, this study addressed a problem that the international community must resolve if we are to reduce the risk to spaceflight, and hence to economic progress, that is caused by orbital debris.
Lasers solve satellites (Non-Military)
Ground-based lasers can do exactly what your satellites do

Sanders, 2011

(Robert Sanders, writer for the UC Berkeley News Center, “Ground-Based lasers vie with satellites to map the Earth’s magnetic field”, February 14, 2011, http://newscenter.berkeley.edu/2011/02/14/lasers-vie-with-satellites-to-map-earth%E2%80%99s-magnetic-field/)
Mapping the Earth’s magnetic field – to find oil, track storms or probe the planet’s interior – typically requires expensive satellites. University of California, Berkeley, physicists have now come up with a much cheaper way to measure the Earth’s magnetic field using only a ground-based laser. The method involves exciting sodium atoms in a layer 90 kilometers (60 miles) above the surface and measuring the light they give off. “Normally, the laser makes the sodium atom fluoresce,” said Dmitry Budker, UC Berkeley professor of physics. “But if you modulate the laser light, when the modulation frequency matches the spin precession of the sodium atoms, the brightness of the spot changes.” Because the local magnetic field determines the frequency at which the atoms precess, this allows someone with a ground-based laser to map the magnetic field anywhere on Earth. Budker and three current and former members of his laboratory, as well as colleagues with the European Southern Observatory (ESO), lay out their technique in a paper appearing online this week in the journal Proceedings of the National Academy of Sciences. 

Satellites fail- they move too fast, and interfere with data gathering- any problem that a ground-based laser would have can be fixed- solves back your offense
Sanders, 2011

(Robert Sanders, writer for the UC Berkeley News Center, “Ground-Based lasers vie with satellites to map the Earth’s magnetic field”, February 14, 2011, http://newscenter.berkeley.edu/2011/02/14/lasers-vie-with-satellites-to-map-earth%E2%80%99s-magnetic-field/)
Various satellites, ranging from the Geostationary Operational Environmental Satellites, or GOES, to an upcoming European mission called SWARM, carry instruments to measure the Earth’s magnetic field, providing data to companies searching for oil or minerals, climatologists tracking currents in the atmosphere and oceans, geophysicists studying the planet’s interior and scientists tracking space weather. Ground-based measurements, however, can avoid several problems associated with satellites, Budker said. Because these spacecraft are moving at high speed, it’s not always possible to tell whether a fluctuation in the magnetic field strength is real or a result of the spacecraft having moved to a new location. Also, metal and electronic instruments aboard the craft can affect magnetic field measurements. “A ground-based remote sensing system allows you to measure when and where you want and avoids problems of spatial and temporal dependence caused by satellite movement,” he said. “Initially, this is going to be competitive with the best satellite measurements, but it could be improved drastically.” 

Lasers avoid environment (Mil/Non-Mil)
Ground-Based Lasers avoid carbon emissions- so small that systems clean them immediately
Dunn, 2005

(Richard J. Dunn III, senior analyst at the Northrop Grumman Analysis Center, 29-year career in the U.S. Army, director of the Chief of Staff of the Army’s Staff Group, bachelor’s degree in civil engineering from Bucknell University and a master of public affairs degree from Harvard University; “Operational Implications of Laser Weapons”, September 2005, Analysis Center Paper, http://www.northropgrumman.com/analysis-center/paper/assets/Operational_Implications_of_La.pdf)
Chemical lasers require chemical fuels and generate exhaust when they fire. Some fuels, like the highly corrosive fuel of the ABL’s Chemical Oxygen Iodine Laser (COIL), require multiple safety systems and risk mitigation plans. Others, like the deuterium fluoride reactants used by the THEL, are relatively safe. The exhaust from the ABL is released high in the atmosphere, where it poses no hazard. The exhaust from ground-based lasers like THEL contains small amounts of toxins that are readily absorbed by commercially available scrubbing systems.
Lasers avoid economy (Mil)
Counterplan only costs $50 million a year and is funded by the army, not NASA
Schneider, 2007 
(Dr. William Schneider Jr., Chairman of the Defense Science Board, a Federal Advisory Committee established to provide independent advice to the Secretary of Defense, “Defense Science Board Task Force on Directed Energy Weapons”, December 2007, http://www.acq.osd.mil/dsb/reports/ADA476320.pdf)
Funding appears to be at the level of approximately $50 million a year from the Army and the Joint Technology Office for projects that would support ground-based HEL initiatives. Future system progress is strongly driven by progress in this area. Both lethality initiatives and modeling and simulation development for systems, elements, and components (that also relies upon lethality for end-to-end performance assessment) appear discontinued and underfunded.
****GROUND TESTS NET BENEFITS****
Ground Tests Solve Space Exploration
Need to develop defenses against space radiation on the ground- can’t go to deep space without it
Schimmerling et al, 1998
(W. Schimmerling, researcher at NASA headquarters in Washington DC; J. W. Wilson, researcher at NASA Langley Research Center in Hampton Virginia; F. Cuccinotta, researcher at NASA Johnson Space Center in Houston Texas; and M-H Y. Kim, researcher at the NASA Langley Research Center in Hampton Virginia, “Requirements for Simulating Space Radiation With Particle Accelerators”, 1998, http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.30.3018&rep=rep1&type=pdf)
Interplanetary space radiation consists of fully ionized nuclei of atomic elements with high energy for which only the few lowest energy ions can be stopped in shielding materials. The health risk from exposure to these ions and their secondary radiations generated in the materials of spacecraft and planetary surface enclosures is a major limiting factor in the management of space radiation risk. Accurate risk prediction depends on a knowledge of basic radiobiological mechanisms and how they are modified in the living tissues of a whole organism. To a large extent, this knowledge is not currently available. It is best developed at ground-based laboratories, using particle accelerator beams to simulate the components of space radiation. Different particles, in different energy regions, are required to study different biological effects, including beams of argon and iron nuclei in the energy range 600 to several thousand MeV/nucleon and carbon beams in the energy range of ~100 MeV/nucleon to ~1000 MeV/nucleon. Three facilities, one each in the United States, in Germany and in Japan, currently have the partial capability to satisfy these constraints. A facility has been proposed using the Brookhaven National Laboratory Booster Synchrotron in the United States; in conjuction with other on-site accelerators, it will be able to provide the full range of heavy ion beams and energies required. International cooperation in the use of these facilities is essential to the development of a safe international space program.
Need to perform tests on the ground before we go to space
Schimmerling et al, 1998
(W. Schimmerling, researcher at NASA headquarters in Washington DC; J. W. Wilson, researcher at NASA Langley Research Center in Hampton Virginia; F. Cuccinotta, researcher at NASA Johnson Space Center in Houston Texas; and M-H Y. Kim, researcher at the NASA Langley Research Center in Hampton Virginia, “Requirements for Simulating Space Radiation With Particle Accelerators”, 1998, http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.30.3018&rep=rep1&type=pdf)
A substantive research program is currently sponsored by NASA, with collaboration of other national and international agencies, using ground-based simulation of space radiation to develop the radiobiological knowledge required to predict risk from HZE particles accurately enough to define radiation limits for the human exploration in space. A road map for accomplishing the program vision of assuring a permanent human presence in space is shown schematically in Figure 1.The basic knowledge, required to answer the critical questions, is obscured by uncertainties. In order to acquire this basic knowledge and reduce uncertainties in risk prediction, the strategies to be followed are: (1) simulate space radiation on the ground, where studies can be performed most cost-effectively; (2) take advantage of available space platforms, such as robotic precursor missions; (3) validate predictions based on ground-based science on Space Station and other space platforms (e.g., Shuttle), to determine interaction of radiation with weightlessness; and, (4) develop countermeasures to mitigate radiation risk. The program is intended to deliver risk management tools for Space Station as well as for deep space exploration. Risk management under ALARA requires that action levels be established at radiation exposures that are well below the maximum permissible limits. Action levels are required at the design stage of space missions as well as during mission operations. At the design stage, the program will provide requirements for warning and forecasting, provide tools for the optimization of shielding, and resources for implementation of biomedical countermeasures. Operational decisions are implemented by means of flight rules that specify radiation monitoring and personnel dosimetry, responses to unplanned radiation exposures (e.g., during a solar disturbance), responses to radiation monitoring and warning, scheduling of EVA, tours of duty, etc.
***SOLVENCY***
Zero G Experiments

We can do experiments in zero gravity on the ground
Papadopoulos et al, 2009 

(Evangelos Papadopoulus, National Technical University of Athens Mechanical Engineering Department, “THE NTUA SPACE ROBOT SIMULATOR: DESIGN & RESULTS”, 2009, http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.147.336&rep=rep1&type=pdf)
A space-like environment can be simulated using either software or hardware simulators such as neutral buoyancy facilities, gravity compensation mechanisms, parabolic flights and planar or rotational systems using air-bearings. Water tanks and other neutrally buoyant systems have the advantage that they allow for simulating space motion in 3D. However, the existence of water resistance hampers the realism of the simulation, thus making this approach more suitable for training astronauts in zero gravity slow motions. Another approach is the use of a mechanism that supports the robotic system and negates the effects of gravity, [7], [8]. This approach, although promising, has yet to overcome the problems due to mechanism singularities and imperfections, and gravity loading of system joint actuators. Parabolic flights allow for experiments in microgravity but they are severely limited by the cost and time available for the experiments. A different approach is a planar simulator, which negates the effect of gravity by employing a practically frictionless motion of the simulated robotic system on a horizontal plane. This motion can be achieved by several methods, such as by air bearings. Although they can emulate a zero gravity environment accurately, planar emulators have the disadvantage of not being able to emulate 3D effects. Despite this, planar simulators using air-bearings are perhaps the most versatile and less expensive in comparison to other methods, and allow for repeated and thorough testing of control algorithms, verification of dynamics, rendezvous manoeuvring and construction techniques. A review of air-bearing spacecraft simulators is presented in [9], which clearly illustrates their versatility and reliability.

Zero-gravity is possible on the earth
Qian et al 2009

(Airong Qian, Assistant Professor with Key Laboratory for Space Biosciences and Biotechnology, Northwestern Polytechnical University, Xi’an, China; Dachuan Yin, Professor, Key Laboratory for Space Biosciences and Biotechnology, Northwestern Polytechnical University, Xi’an, China; Pengfei Yang, received the Master’s degree in space biotechnology and biomedical engineering from Northwestern Polytechnical University, Xi’an, China; Bin Jia, Senior Engineer with Key Laboratory for Space Biosciences and Biotechnology, Northwestern Polytechnical University, Xi’an, China; Wei Zhang is a Technician with Key Laboratory for Space Biosciences and Biotechnology, Northwestern Polytechnical University, Xi’an, China; Peng Shang, Professor with Key Laboratory for Space Biosciences and Biotechnology; “Development of a Ground-Based Simulated Experimental Platform for Gravitational Biology”, IEEE TRANSACTIONS ON APPLIED SUPERCONDUCTIVITY, VOL. 19, NO. 2, APRIL 2009, http://www.spacebiotech.org.cn/modules/contents_7/picture/20097911561628963.pdf)
The purpose of this study is to develop a ground-based experimental platform which can provide a long-term, persistent, and stable weightless environment to provide technical support for the fundamental study of space life sciences. The platform included a superconducting magnet which can generate a large gradient high magnetic field, temperature control system, object stage, observing system, and gas control system. The platform can accurately measure and control comprehensive parameters, such as temperature, humidity, sample location, gravity level, and magnetic induction intensity. The biological experiment by means of the platform indicated that diamagnetic levitation affected cell morphology but had nonlethal effects on cell growth, which is consistent with the results of spaceflight. It suggests that the platform can meet the need of the simulated experimental conditions for gravitational biology research from molecule, cell, tissue, and organ to model animal.
Telescopes
Counterplan solves better than case
Space Daily, 2005 

(Space Daily, the top news provider for space news, “Ground-Based Telescopes Have An Extremely Large Future” April 11, 2005, http://www.spacedaily.com/news/telescopes-05p.html)
The largest ground-based optical telescopes in use today use mirrors that are 10 m (33 ft) across. But the prospects for future Extremely Large Telescopes (ELTs) are looking up.  According to recent studies by international teams of astronomers and leading astronomical organisations, the next generation of optical telescopes could be 50-100 metres (165 - 330 ft) in diameter - big enough to fill a sports stadium.  This "quantum leap" in size has important implications, since astronomers want to capture every photon of light that comes their way, and a 100m mirror has a collecting area up to 100 times greater than existing instruments.  Furthermore, a 100m telescope would have extremely sharp vision, with the ability to see objects at up to 40 times the spatial resolution of the Hubble Space Telescope.  On Friday 8 April, Dr. Isobel Hook of Oxford University told the RAS National Astronomy Meeting in Birmingham about the compelling scientific case for Extremely Large Telescopes which has been developed at a series of meetings over the past four years.  The results of this evaluation process, which involved more than 100 astronomers, have recently been published, coinciding with the start of the European Extremely Large Telescope Design Study.  "A team of over 100 European Astronomers has recently produced a brochure summarising the science that could be done" said Dr. Hook.  "This work is the result of a series of meetings held in Europe over the last 4 years, sponsored by the EC network OPTICON.  "The new report explains how an ELT will revolutionise all aspects of astronomy, from studies of our own solar system - by producing images of comparable detail to those from space probes - to the edge of the observable Universe."  As the report states: "The vast improvement in sensitivity and precision allowed by the next step in technological capabilities, from today's 6-10m telescopes to the new generation of 50-100 m telescopes with integrated adaptive optics capability, will be the largest such enhancement in the history of telescopic astronomy.  It is likely that the major scientific impact of these new telescopes will be discoveries we cannot predict, so that their scientific legacy will also vastly exceed even that rich return which we can predict today."  Astronomers believe that with an ELT it will not only be possible to find planets orbiting other stars, but also to identify and study habitable Earth-like planets by identifying the presence of liquid water, oxygen and methane.  Many of the mysteries about the high-energy Universe will also be answered. An ELT would be able to provide key insights into the nature of black holes, galaxy formation, the mysterious "dark matter" pervading the Universe and the even more mysterious "dark energy" that is pushing the Universe apart.  An ELT will also be sensitive enough to detect the first galaxies that were born only a few hundred million years after the Big Bang, as well as very early supernova explosions, whose light has travelled for over 10 billion years to reach us.  "Some of the most exciting discoveries cannot be predicted now," said Dr. Hook. "New astronomical instruments have always surprised us with the unexpected."  An ELT would make such advances possible for two main reasons - the large collecting area enables it to detect the faintest sources, and the telescope's huge diameter allows extremely sharp images (provided the effects of atmospheric turbulence are corrected by adaptive optics).  Would it be possible to build such a telescope?  "Initial studies are very positive, suggesting that a 50-100 m segmented telescope could be built within 10-15 years for a cost of around 1 billion Euros," said Dr. Hook.  A major design study is now starting in Europe, aimed at developing the technology needed to build Extremely Large Telescopes.  The study has been awarded 8 million Euros from the EC Framework Programme 6 plus additional funds from the participants (the European Southern Observatory, together with universities, institutes and industry around Europe, including the UK).  
ELTs should be used to do their plan
Olsen et al, 2003
(Knut A.G. Olsen and Robert D. Blum, National Optical Astronomy Observatory, La Serena, Chile; Francois Rigaut, Gemini Observatory, Hilo, Hawaii; “Stellar Crowding and the Science Case for Extremely Large Telescopes”, April 9, 2003, http://arxiv.org/PS_cache/astro-ph/pdf/0304/0304163v1.pdf)
The study of stellar populations in nearby galaxies has benefited tremendously from the high sensitivity and resolution of modern ground– and space–based telescopes. Nevertheless, our ability to study the evolutionary histories of a statistical sample of galaxies through the properties of their resolved stars is severely hampered by insufficient resolution to overcome the effects of crowding. For the study of the oldest (_13 Gyr) main sequence stars, even the Hubble Space Telescope is limited to the nearest dwarf companions to the Milky Way, while at the distance of M31 only the brightest stars or those lying in the lowest surface brightness regions are resolved. The 30–100m Extremely Large Telescopes (ELTs) now being considered will provide a giant leap in our ability to study stellar populations in nearby galaxies. Using adaptive optics (AO) to correct for the wavefront distortion produced by the Earth’s atmosphere, these telescopes aim to deliver near diffraction-limited performance at wavelengths of approximately one to two microns. Such resolution will vastly improve our ability to observe faint stars projected against dense backgrounds. Nevertheless, even ELTs will be crowding-limited in many cases.

Telescopes
Ground-Based Telescopes can do their plan
Dr. Jager and Dr. Herbst, 2010 
(Dr. Klaus Jager, Max Planck Institute for Astronomy; Scientific Coordinator of the MPI for Astronomy in Heidelberg; Previously, he worked as scientist at the Universitäts-Sternwarte Göttingen, studied physics at Göttingen University, where he received his diploma and his PhD for which he received the award from the Berliner-Ungewitter-Stiftung, and Dr. Tom Herbst, Astronomer for the Max Planck Institute for Astronomy, “Sharper Than Hubble: Large Binocular Telescope achieves major breakthrough”, June 15th, 2010, http://www.mpg.de/618842/pressRelease20100615)
Until relatively recently, ground-based telescopes had to live with wavefront distortion caused by the Earth’s atmosphere which significantly blurred images of distant objects (this is why stars appear to twinkle to the human eye). While there have been advancements in adaptive optics technology to correct atmospheric blurring, the LBT’s innovative system truly takes this concept to a whole new level. In closed-dome tests beginning May 12 and sky tests every night since May 25, astronomer Simone Esposito and his INAF team tested the new device, achieving exceptional results. The LBT’s adaptive optics system, called the First Light Adaptive Optics system (FLAO), immediately outperformed all other comparable systems, delivering an image quality greater than three times sharper than the Hubble Space Telescope using just one of the LBT’s two 8.4 metre mirrors. As soon as the adaptive optics are in place for both mirrors and their light is combined appropriately, it is expected that the LBT will achieve image sharpness ten times that of the Hubble. "This is an incredibly exciting time as this new adaptive optics system allows us to achieve our potential as the world’s most powerful optical telescope," said Richard Green, director of the LBT. "The successful results show that the next generation of astronomy has arrived, while providing a glimpse of the awesome potential the LBT will be capable of for years to come." perfection of image quality is known as the Strehl ratio, with a ratio of 100 % equivalent to an absolutely perfect image. Without adaptive optics, the ratio for ground-based telescopes is less than 1 percent. The adaptive optics systems on other major telescopes today improve image quality up to about 30 percent to 50 percent in the near-infrared wavelengths where the testing was conducted. In the initial testing phase, the LBT’s adaptive optics system has been able to achieve unprecedented Strehl Ratios of 60 to 80 percent, a nearly two-thirds improvement in image sharpness over other existing systems. The results exceeded all expectations and were so precise that the testing team had difficulty believing their findings. However, testing has continued since the system was first put on the sky on May 25, the LBT’s adaptive optics have functioned flawlessly and have achieved peak Strehl ratios of 82 to 84 percent. "The results on the first night were so extraordinary that we thought it might be a fluke, but every night since then the adaptive optics have continued to exceed all expectations. These results were achieved using only one of LBT’s mirrors. Imagine the potential when we have adaptive optics on both of LBT’s giant eyes." said Simone Esposito, leader of the INAF testing team. Development of the LBT’s adaptive optics system took more than a decade through an international collaboration. INAF, in particular the Arcetri Observatory, conceived the LBT instrument design and developed the electro-mechanical system, while the University of Arizona Mirror Lab created the optical elements, and the Italian companies Microgate and ADS International engineered several components. A prototype system was previously installed on the Multiple Mirror Telescope (MMT) at Mt. Hopkins, Arizona. The MMT system uses roughly half the number of actuators as the LBT’s final version, but demonstrated the viability of the design. The LBT’s infrared test camera, which produced the accompanying images, was a joint development of INAF, Bologna and the MPIA, Heidelberg. "This has been a tremendous success for INAF and all of the partners in the LBT," said Piero Salinari, Research Director at the Arcetri Observatory, INAF. "After more than a decade and with so much care and effort having gone into this project, it is really rewarding to see it succeed so astoundingly." This outstanding success was achieved through the combination of several innovative technologies. The first is the secondary mirror, which was designed from the start to be a main component of the LBT rather than an additional element as on other telescopes. The concave secondary mirror is 0.91 metres in diameter (3 feet) and only 1.6 millimetres thick. The mirror is so thin and pliable that it can easily be manipulated by actuators pushing on 672 tiny magnets glued to the back of the mirror, a configuration which offers far greater flexibility and accuracy than previous systems on other telescopes. An innovative "pyramid" sensor detects atmospheric distortions and manipulates the mirror in real time to cancel out the blurring, allowing the telescope to literally see as clearly as if there were no atmosphere. Incredibly, the mirror is capable of making adjustments every one thousandth of a second, with accuracy to better than ten nanometres (a nanometre is one millionth the size of a millimetre). 
Telescopes
New technologies mean that the counterplan can solve your case
Dillow, 2010
(Clay Dillow, writer for Popular Science, one of the leading news sources about Space, “New Earth-Based Telescope System Snaps Sharpest-Ever Pics of Deep Space”, 06160/2010, http://www.popsci.com/technology/article/2010-06/new-earth-based-telescope-system-snaps-pics-three-times-sharper-hubble#)
The Large Binocular Telescope just got a new pair of eyes, and while we love our orbiting telescopes we have to admit the LBT looks pretty sharp. The Arizona-based telescope just brought home the clearest pictures of space ever taken from an Earth-based telescope -- images three times sharper than those from the Hubble Space Telescope. Oh, and that's with only one of its two mirrors working. It's a lot easier to build and maintain large telescopes on Earth, but snapping photos of the deep cosmos from the ground introduces a host of problems, mostly of the atmospheric variety. Aside from weather events that physically obscure a telescopes view of the sky, the atmosphere itself bends light as it passes through. That's why we live with and love even occasionally troublesome orbiting 'scopes like Hubble; from high above the atmosphere they have such a nice view of the universe even though they are often smaller and less powerful than ground-based optics. Technology, adaptive optics, astronomy, hubble space telescope, large binocular telescope, Space But the LBT was just fitted with new adaptive optics that give it clarity far superior even to Hubble. Adaptive optics compensate for the atmosphere's light-bending nature by gently bending an ultra-thin (0.06 inches thick) secondary mirror that corrects the incoming light. This mirror is so thin that the 627 tiny magnets stuck to its back can bend it into different shapes as dictated by sensors that detect atmospheric distortions.  The mirror compensates in real time with accuracy to the nanometer scale, essentially unbending the bent light so the LBT can get an unblemished picture. Once the atmosphere is out of the equation, its twin 27.6-foot mirrors are free to take in the night sky unhindered (compared to Hubble's 7.9-foot main mirror). So it's no surprise it gets better clarity, even being bound to the ground. Only one of the LBT's mirrors is currently outfitted with adaptive optics, so we haven't even seen the $120 million installation working at full capacity yet. For future space-based telescopes that sounds like a challenge. Let's see what you got, JWST. 

Telescopes- Timeframe
Counterplan solves case faster- the technology is ready now
Space Daily, 2009 

(Space Daily, the top news provider for space news, “World’s Largest Telescope Captures Sun’s Magnetic Field Better”, May 25, 2009, http://www.spacedaily.com/reports/World_Largest_Telescope_Captures_Sun_Magnetic_Field_Better_999.html)
NJIT's new 1.6-meter clear aperture solar telescope-the largest of its kind in the world-is now operational. The unveiling of this remarkable instrument-said to be the pathfinder for all future, large ground-based telescopes-could not have come at a more auspicious moment for science.  This year marks the 400th anniversary of Galileo's telescope that he used to demonstrate that sunspots are indeed on the Sun.  "With our new big, beautiful white machine, Galileo's work can leap ahead with a capability never before available," said NJIT Distinguished Professor of Physics Philip R. Goode. Goode, the heart and soul of the project, has been director of Big Bear Solar Observatory (BBSO), since NJIT took over management of BBSO in 1997 from California Institute of Technology.  Located high above sea level in Big Bear Lake, CA, the observatory is one of the premier land-based facilities supported by federal funding.  "We are already seeing images offering a better understanding of the Sun," said Goode.  "With this instrument we should be able to have a better understanding of dynamic storms and space weather-which can have dramatic effects on Earth."  Earlier this month, researchers achieved what is called first scientific light. This means the telescope is operational. To achieve its full powers, at least three more years of work will be needed to bring on-line ever-more sophisticated hardware for observing the Sun.  Nevertheless, Goode and the BBSO research team were able to extract a few unique images and one is shown. Photos clearly illustrates the before-and-after capabilities of the old versus new telescope. "Our prized first image shows the Sun's ever-present, turbulent granular field with its largest granules being about the size of Alaska," Goode said.  "The small, bright points in the dark lanes are less than 50 miles across and are the smallest-scale magnetic structures on the Sun. Look closely at the "after" photo (which you may want to enlarge) and you will see a string of pearls. Each pearl is a cross-section of an intense, single fiber of the Sun's magnetic field - the basic building block of the solar magnetism."  Goode adds that the Sun is now in a state of prolonged magnetic inactivity, perhaps the longest such time in a century. "The new telescope is ideal for studying the Sun as it rises from this strange state of quietude," he added.  The new instrument has three times the aperture of the old telescope. It represents a significant advance in high-resolution observations of the Sun, since it has the largest aperture of any solar telescope in existence, said Goode. Since it is an off-axis telescope, there is no part of the sunlight blocked by the telescope. Other pluses include a marvelous location-- high in a Southern California mountain lake.  The new telescope will be used in joint observation campaigns with NASA satellites to optimize the scientific output of all observations of the Sun. BBSO has always operated in such campaigns, but now can do so with greatly-enhanced capabilities.  The National Science Foundation (NSF), Air Force Office of Scientific Research (AFOSR) and NASA have provided more than $5 million in hardware components.  The telescope is filled with new technologies. The 1.7-meter (just shy of six feet) primary mirror was polished by the world-renowned Steward Observatory Mirror Laboratory at the University of Arizona (UA). The extremely-precise measurements of the mirror's shape required the application, for the first time, of a computer-generated hologram.  The development of this technology will be essential for figuring the next generation of even-larger night time telescopes.  The final error in the primary mirror is only a few parts in a billion from its desired parabolic shape. "Buddy Martin at the UA Mirror Lab has described the mirror as the pathfinder for large nighttime telescopes that are about-to-be built," said Goode.  Another key design issue for this large-aperture solar telescope was the creation of a thermal control system capable of maintaining the temperature of the mirrors near or below ambient air. To achieve this, the dome employs a wind-gate and exhaust system which controls the airflow from the wind.  The structure maintains the same temperature inside and outside the dome, and clears concentrations of heat in and around the optical paths. In addition, BBSO engineers implemented a closed-cycle, chilled-air system as part of the telescope mount to limit so-called "mirror seeing."  This sweeps away turbulent cells and directly cools the primary mirror. After a day of observations, the mirror must be cooled overnight to ensure that it is somewhat cooler than ambient in the morning.  DFM Engineering, Longmont, CO, built and tested the optical support structure and active-support mirror cell for the enormous mirror. It is supported by 36 actuators that can bend out low-order aberrations, such as those due to gravity and/or thermal effects.  The telescope is now in its commissioning phase in which more sophisticated observations are made possible with the implementation of advanced hardware. These include adaptive optics to correct for atmospheric distortion and hardware to measure magnetic fields in visible and infrared light.  "It is good at last to have our destiny in our own hands rather than those of our capable partners," said Goode. "Seeing first light was a great moment because the team in BBSO finally knew that its big white machine works as we had planned."  
Telescopes- Education
Counterplans solves education- we can learn about the universe from the ground
Griest, 2011 

(Kim Griest, Chair of the Astronomy and Astrophysics Advisory Committee at The University of California, “Report of the Astronomy and Astrophysics Advisory Committee”, March 15, 2011, http://www.nsf.gov/mps/ast/aaac/reports/annual/aaac_2011_report.pdf)
Major discoveries in astronomy are almost always due in part to technological advances, often in computing, optics, and ever-larger detectors sensitive to new energies. Culminating a 10-year effort in one such advance, the international Gemini South Telescope opened up a new era in high-resolution astronomy with the successful propagation of a 5-star sodium laser guide star system in the skies over Cerro Pachón in Chile in the early morning of 22 January 2011 (see Figure). 12 This next-generation system called GeMS uses a 50-watt laser developed in partnership with Lockheed Martin Coherent Technologies, split into five beams, each activating sodium atoms about 90 kilometers overhead to glow as an artificial star. These 5 laser stars enable a revolutionary approach to astronomical imaging, called multi-conjugate adaptive optics (MCAO). MCAO samples the complex turbulence of the atmosphere at several altitudes and then applies software used for medical tomography to reconstruct a 3-D map of how the atmosphere is distorting starlight. High speed computing and electronics are then used to continually adjust a deformable mirror to cancel out this atmospheric blur at about 1000 times a second. The resultant pin-sharp images are superb, equaling that normally only possible in space, and equivalent to a 100-fold improvement in image contrast or a 10-fold gain in faintness, covering an area of sky over 10 times larger than that possible with the first generation of adaptive optics. In 2012, the system should begin providing remarkably sharp and large images for studying topics ranging from newly discovered exo-planets to super-massive black holes. 

LSST proves our education claims
Griest, 2011 

(Kim Griest, Chair of the Astronomy and Astrophysics Advisory Committee at The University of California, “Report of the Astronomy and Astrophysics Advisory Committee”, March 15, 2011, http://www.nsf.gov/mps/ast/aaac/reports/annual/aaac_2011_report.pdf)
LSST provides not only an opportunity for interagency collaboration, but also a chance for the agencies to align themselves with national strategic plans to enhance advanced technology development, investment and innovation in cyber infrastructure, and workforce development. The enormous data produced each night have cross-cutting interest for automatic event detection in large data streams, data visualization, and data-mining. The public’s access to LSST data enables expansive citizen-science, outreach, and infusion of science into the K-12 education. 

Lasers (Mil)
Ground-Based Military Lasers can do the plan
Dunn, 2005

(Richard J. Dunn III, senior analyst at the Northrop Grumman Analysis Center, 29-year career in the U.S. Army, director of the Chief of Staff of the Army’s Staff Group, bachelor’s degree in civil engineering from Bucknell University and a master of public affairs degree from Harvard University; “Operational Implications of Laser Weapons”, September 2005, Analysis Center Paper, http://www.northropgrumman.com/analysis-center/paper/assets/Operational_Implications_of_La.pdf)
Effective laser weapons are already being developed and tested. The Tactical High Energy Laser (THEL) has shot down short- and medium-range tactical missiles and artillery and mortar rounds. The laser for the Air Force’s anti-missile Airborne Laser (ABL) aircraft achieved “first light” in a successful ground test, and three competitors in the DoD solid-state laser program are well on their way to achieving militarily significant power levels in their laboratory versions. One of the challenges in understanding the operational implications of this progress lies in the varied characteristics of different laser weapons. The most technologically mature systems are chemical lasers that derive their very high power levels from chemical reactions that produce beams of intense infrared radiation. Electrically powered solid-state lasers (SSLs) are less powerful and pass electricity through a crystal or glass medium to produce laser beams. SSLs are also progressing rapidly and promise great tactical utility. A third class, Free Electron Lasers (FELs), use electricity to create laser light on different wavelengths to match changing environmental conditions. Progress in Laser Weapons Systems Integration Significant progress has been made in integrating laser weapons into air, land and sea weapons systems. Much design work has already been done to modify the THEL into a deployable combat system. Systems concepts for integrating SSLs into existing or new platforms, such as the Joint Strike Fighter, have also been developed, although their technical maturity is 5-10 years behind that of chemical laser systems. Developing Operational Concepts for Laser Weapons Technological development in laser weapons is outpacing generation of the operational requirements necessary to guide it. Throughout the services, many warfighters and decision makers are not aware of the progress being made in laser weapons, their capabilities, and their limitations. For weapons developers to create the most appropriate and effective laser weapons, warfighters must be able to tell them what characteristics are most important to operational success.
Counterplan solves case
Dunn, 2005

(Richard J. Dunn III, senior analyst at the Northrop Grumman Analysis Center, 29-year career in the U.S. Army, director of the Chief of Staff of the Army’s Staff Group, bachelor’s degree in civil engineering from Bucknell University and a master of public affairs degree from Harvard University; “Operational Implications of Laser Weapons”, September 2005, Analysis Center Paper, http://www.northropgrumman.com/analysis-center/paper/assets/Operational_Implications_of_La.pdf)
Defensive Operations: Laser defenses could provide an on-board active defense capability for aircraft that could defeat or destroy incoming missiles or aircraft within their range. This greatly increases the survivability of many nonstealthy, subsonic, vulnerable platforms like Joint STARS, AWACS and B-52s. Because it reduces the requirement for suppression of enemy air defenses (SEAD), active defense allows strike operations against center of gravity targets to begin earlier in the air campaign. Ground-based laser defenses can defeat most indirect fire threats (rockets, artillery and mortars), significantly increasing ground force survivability and freedom of maneuver. For naval forces, lasers could provide an effective shield against adversary ballistic or cruise missile attacks. Airborne and space-based lasers may also provide active defense over large areas and could engage targets, primarily ballistic missiles, much earlier in their trajectories than terrestrially based defenses. Laser weapons can also help to provide a more affordable, and thus more widely-spread, terminal point defense against theater ballistic missiles. The same characteristics that make laser weapons effective for these military active defense missions could also allow them to defend critical infrastructure or government facilities against aircraft and direct and indirect fire ground weapons.
***AFF ANSWERS****

Counterplan can’t solve- Telescopes

Ground-Based Telescopes can’t solve- atmospheric turbulence
Melina, 2010 
(Remy Melina, writer for Space.com, “Why Are Space-Based Telescopes better than Ground-Based Telescopes?”, April 24, 2010, http://www.space.com/8286-space-telescopes-earth-based-telescopes.html)
The Hubble Space Telescope has beamed hundreds of thousands of images back to Earth over the past two decades. One might call it the most skilled paparazzo, snapping countless images of the stars. Thanks to these images, scientists have been able to determine the age of the universe and shed light on the existence of dark energy. These extraordinary advancements have been possible because the Hubble images surpass those taken by Earth-based telescopes. While ground-based observatories are usually located in highly elevated areas with minimal light pollution, they must contend with atmospheric turbulence, which limits the sharpness of images taken from this vantage point. (The effects of atmospheric turbulence are clear to anyone looking at the stars ? this is why they appear to twinkle.) In space, however, telescopes are able to get a clearer shot of everything from exploding stars to other galaxies. Another disadvantage for ground-based telescopes is that the Earth's atmosphere absorbs much of the infrared and ultraviolet light that passes through it. Space telescopes can detect these waves. Newer ground-based telescopes are using technological advances such as adaptive optics to try to correct or limit atmospheric distortion, but there's no way to see the wavelengths that the atmosphere blocks from reaching Earth, according to the Space Telescope Science Institute (STScI), which manages the Hubble research program. 

Counterplan can’t solve- Lasers
Counterplan can’t solve- need to have weapons in space
Fox, 2011

(Eugene Fox, vice president and Stanley Orman is CEO of Orman Associates, Rockville, Md., a defense consulting firm, “BMD Needs Space Component”, May 9, 2011, http://www.defensenews.com/story.php?i=6442464&c=FEA&s=COM)
In an interview with The Associated Press after he had retired in January as commander of U.S. Strategic Command, former Air Force Gen. Kevin Chilton noted the need for the United States to better protect its satellites and to develop the ability to use satellites as weapons. Welcome to the club, Gen. Chilton, but why do our military leaders wait until retirement before speaking frankly? The general is absolutely correct in noting that space is a domain like air, land and sea. Our enemies will not be restricted from using any of these domains in their effort to defeat us, so it is foolhardy for us to restrict our capabilities in a manner that exposes us to significantly increased risk. Seven years ago in an article titled "BMD – Fact & Fiction," in The Journal of Social, Political and Economic Studies, we highlighted the fact that without the introduction of space-based interceptors, the ballistic missile defense (BMD) program was inadequate to meet the stated requirements for an effective missile defense. The system must be capable of protecting all 50 states, friends and allies around the world, and troops serving in crisis areas, including the forces of allies participating in multinational operations. A further requirement added by the George W. Bush administration was the need to be able to intercept enemy missiles of all ranges in all phases of their flight. The combination of these broad requirements implied the need for an effective form of global missile defense. Only such a broadly based system could protect U.S. and multinational forces wherever they are engaged, and at the same time protect America and its many friends and allies. The defense has to be global in nature because, in this proliferated environment, there can no longer be high confidence in a foreknowledge of the location from which a missile might be launched, or even the likely target of the attack. With the ability to mount launchers on the deck of a ship, an attack could come from anywhere on the high seas. In such a scenario, there would be no certainty of the country of origin, thus reducing the potential of deterrence through the threat of a counterstrike. This uncertainty imposes higher importance on the ability to intercept such an attack. In an attempt to meet these stringent requirements for an effective missile defense, the Missile Defense Agency has supported programs to develop fast-acceleration missiles and an airborne laser program in an attempt to provide a boost-phase capability. These programs have absorbed significant resources, but the technologies remain immature and the concepts for their integration into a deployable system were always problematic. However without the addition of some form of boost/ascent phase interception, no BMD system can meet the stated requirements. Realistically, the requirement for boost/ascent phase interception could only be met with either a laser or space-based kinetic interceptors. An operational airborne laser is still more than a decade away, assuming the problems already identified can be overcome. A space-based laser interceptor, although more realistic in operational terms, is even more futuristic. On the other hand, space-based hit-to-kill interceptors could be available much sooner, but policy and politics have prevented their development. It is noteworthy that the American Physical Society, an organization that has opposed missile defense, acknowledged in a 2004 report that an effective BMD would have to have a space–based component. Several of the subsystems that would be needed, such as sensors, small rocket motors, hit-to-kill kinetic interception, command, control and communications, have all been demonstrated in other programs, so it is only the system engineering necessary to incorporate these capabilities into a miniaturized space-based interceptor that remains to be demonstrated. Chilton is right to bring this subject to the forefront once again. We need this space-based capability for our missile defense, and just as important, to protect our space-based sensors from attack. We are heavily dependent on our space assets for communications, for observation, for location and guidance using GPS, and for any BMD activity. The loss of these capabilities would drastically reduce our ability to defend ourselves or to respond in any effective manner if hostilities were to break out. Let us hope that some active serving officers will have to courage to speak out and admit that space is merely another domain in which we have to operate effectively if we are to remain secure. Aegis ships are now being deployed to the Mediterranean to provide interception capability for missiles aimed at Europe, and agreement has been reached to deploy ground-based interceptors in Romania in 2015, for the same purpose. These limited capability missiles may provide some defense for Europe against intermediate-range missiles fired from Iran, but will not enhance American defenses against long-range missiles directed at the U.S. mainland. We seem to be insistent on avoiding the real issue. If we are to have effective missile defenses, we have to consider space-based interceptors .
Perm Solves- Lasers

Having both space-based and earth-based lasers is the best way to defend against threats
Bender, 2006 
(Bryan Bender, writer for the Boston Globe, “Pentagon Eyeing Weapons in Space Budget seeks millions to test new technologies”, March 14, 2006, http://www.commondreams.org/headlines06/0314-01.htm)
In 2004, the Air Force published a paper outlining a long-term vision for space weapons, including an air-launched antisatellite missile, a ground-based laser aimed at low-earth orbit satellites, and a ''hypervelocity" weapon that could strike targets from space. The paper stated that it is essential for the United States to deny its adversaries strategic access to space; success ''will require [the] full spectrum, sea, air, and space-based offensive counterspace systems" that the military can muster. The Pentagon has always examined space as a possible battleground, but the budget request marks a transition from laboratory theory to reality. And the Bush administration has sought to keep the military's options open despite international opposition to weapons in space. Indeed, for the first time ever, the United States voted last fall to block a UN resolution calling for a ban on weapons in space. In the past, the US delegation abstained from voting on similar measures. ''There is a very strong desire among most states to get a negotiation going," said Peggy Mason, Canada's former UN ambassador for disarmament. But the UN Conference on Disarmament operates according to consensus and the United States has stymied talks on the issue, Mason said. Arms-control advocates believe the space projects in the defense budget, which is under congressional review, explains the opposition. According to a joint analysis by defense specialists at the Henry L. Stimson Center and the Center for Defense Information, several of these space programs, if brought to fruition, will create ''facts in orbit" -- weapons in space before a public debate is complete. One $207 million project by the Missile Defense Agency features experiments on micro-satellites, including using one as a target for missiles. This experiment ''is particularly troublesome," according to the joint report, ''as it would be a de-facto antisatellite test." The defense budget doesn't have a timetable for that test, but a Missile Defense Agency spokesman said the test is merely intended to study the missile during flight. In another program, called Advanced Weapons Technology, the Air Force wants to spend $51 million for a series of space-oriented experiments, according to budget documents. A project description says the Air Force would test a variety of powerful laser beams ''for applications including antisatellite weapons." A Missile Defense Agency project set to begin in 2008, the Space-Based Interceptor Test Bed, would launch up to five satellites capable of shooting down missiles, according to budget documents. ''A space layer helps protect the United States and our allies against asymmetric threats designed to exploit coverage and engagement gaps in our terrestrial defenses," the agency says in its budget proposal, referring to the interceptor test. ''We believe that a mix of terrestrial and space-basing offers the most effective global defense against ballistic missiles."
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