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Solvency Frontline EDDE

1) US-China cannot cooperate on Space Debris – Can’t Solve the Aff 

Carnegie Moscow Center 2010
(Carnegie Moscow Center, "Science Technology and Arms Control in Space," Lora Saalman, 9-30-2010 pg online @ www.carnegie.ru/events/?fa=show&id=3119//arjun)
Cooperation: While Saalman suggested that China and the United States could cooperate on eradicating space debris as a confidence building measure, one of the Chinese attendees noted that U.S. refusal to engage in high-technology trade and cooperation with China would be a major impediment to such an endeavor.

Solvency Extension EDDE

Solvency Frontline Ground Based Lasers

1) Weak Lasers don’t Solve Debris – Strong Lasers can be used as anti-satellite devices

Cartwright 3-15
 (Jon Cartwright, Nature News, "Lasers could nudge space debris aside," March 15 2011 pg online @ www.nature.com/news/2011/110315/full/news.2011.161.html//arjun) 
All the experts in space debris contacted by Nature said that the new proposal is feasible, but still has problems. "It'll be ineffective against dense objects that are too heavy to move," says William Priedhorsky of Los Alamos National Laboratory in New Mexico. "To use a medical analogy, they propose not to cure the disease, but to manage it." And some are concerned that the laser could still be used to push enemy satellites out of orbit. Christophe Bonnal, a debris expert at the French space agency CNES, doesn't buy the researchers' claim that the laser's power would be too low for anti-satellite uses. "Let's be logical," he says. "If the power is low, you'll have no effect on the debris."

2) US-China cannot cooperate on Space Debris – Can’t Solve the Aff 

Carnegie Moscow Center 2010
(Carnegie Moscow Center, "Science Technology and Arms Control in Space," Lora Saalman, 9-30-2010 pg online @ www.carnegie.ru/events/?fa=show&id=3119//arjun)
Cooperation: While Saalman suggested that China and the United States could cooperate on eradicating space debris as a confidence building measure, one of the Chinese attendees noted that U.S. refusal to engage in high-technology trade and cooperation with China would be a major impediment to such an endeavor.

Solvency Extension Ground Based Lasers 

Satellites Frontline (1/3)
1) Important Satellites can be protected with strong shielding against the most dangerous particles

Bonnal and Alby 2000
(Ch. Bonnal and F. Alby, CNES Launcher Directorate, CNES Space Technics Directorate, "Measure to reduce the growth of decrease the space debris population,"2000, pg online @ www.sciencedirect.com/science/article/pii/S0094576500001077// arjun)
2.1. Additional shielding Shields are generally composed of several walls, often Kevlar fabric or similar, placed in front of the main wall to be protected. Figure 2 shows one of the concepts developed by NASA in the frame of the International Space Station protection. The principle is simple : the first wall breaks the impacting particle into smaller pieces, themselves broken by the following wall and so on ; the particles finally impacting the protected wall are to small to generate a hole. The efficiency of such shields is limited : current concepts are efficient only for particles smaller than 1 or 2 cm at the most. Such a limit may be considered acceptable today : for instance, NASA considers that the probability that IS.9 would be hit by a debris larger than 1 cm would be 1 impact per 75 years ! Nevertheless, this situation may look acceptable today, but become critical if the number of debris continues to raise. Furthermore, such shields are extremely complex to implement : they are heavy, adding several kilos per protected square meter (and hence Increasing drastically the launch costs), complex to attach to the structure, they have an important Impact at system level, perturbing the thermal control of the satellite. Therefore, they can reasonably be considered only for very valuable or critical satellites, such as manned or strategic spacecraft. 
2) Shielding Solves Space Debris 

Cain 2005 
(Fraser Cain, Fraser is the publisher of Universe Today, a popular Internet website dedicated to news about astronomy and space exploration, "How to Deal with Space Debris," 3/22/2005 pg online @ www.universetoday.com/10361/how-to-deal-with-space-debris/// arjun)

However, assessing the risk due to smaller debris objects and meteoroids is an entirely different matter, as these are difficult or impossible to track. Smaller debris range from microscopic particles of dust, which are relatively harmless, up to objects about 1 cm in diameter. Objects in this range are a threat, but protective shielding, including Whipple Shield technology, is sufficiently robust to defeat these. Shielding, however, can only be used on some missions, such as the International Space Station (ISS).

3) Status Quo Solves

A. Surveillance System

Science Daily 4/7
(ScienceDaily, "Surveillance System to Cut Risk of Space Debris Hitting Satellites," 4/7/2011 pg online @ www.sciencedaily.com/releases/2011/04/110406132020.htm//arjun)
 The growing quantity of space debris is a serious threat to satellites and other spacecraft, which risk being damaged or even destroyed. A new European space surveillance system is being developed to ward off the danger of collisions in orbit. Fraunhofer researchers are supplying the receiver for the radar demonstrator system. See Also: Space & Time Satellites Space Station Asteroids, Comets and Meteors ESA Space Probes Space Exploration Reference Space debris Geosynchronous orbit Space observatory Outer space Orbital space is like a busy highway, with countless satellites constantly circling Earth and occasional visits by stray asteroids, comets and meteorites. The region is also strewn with debris from human space activities such as burnt-out rocket stages and fragments of disintegrated spacecraft, which are transforming it into an orbiting junk yard. It is estimated that there are currently around 20,000 objects with a minimum diameter of ten centimeters in orbit around Earth, including 15,000 in the low Earth orbit at an altitude of between 200 and 2,000 kilometers. These objects travel at a speed of up to 28,000 kilometers per hour, which means even the smallest particles measuring a centimeter or less in diameter are capable of causing serious damage to any satellite they encounter, or even completely destroying it. Only two years ago, in February 2009, a retired satellite collided with one of the Iridium communication satellites. The International Space Station ISS has to perform four to five evasive maneuvers each year. In the light of this potentially disastrous situation, the European Space Agency ESA decided to take concrete action by launching a Space Situational Awareness (SSA) program, which runs from 2009 through to the end of 2011, to create the basic framework for a new, European response to this problem. At present, Europe does not possess the necessary hi 
Satellites Frontline (2/3)
resolution radar systems capable of tracking all of the smaller items of space debris. For this, the experts have to rely on data supplied by the American Space Surveillance Network. The new European system is to be built up in stages between 2012 and 2019 at locations that have yet to be defined. ESA has awarded a contract to the Spanish company Indra Espacio to design and construct a radar demonstrator. The company has in turn called on the services of the Fraunhofer Institute for High Frequency Physics and Radar Techniques FHR in Wachtberg to help with the construction of the demonstrator -- a contract valued at 1.4 million euros. The Spanish company will develop the transmitter array, leaving the Fraunhofer scientists to develop the receiver system. The Fraunhofer experts are experienced in the design of radar systems: they already operate the TIRA (Tracking and Imaging Radar) system to detect objects in space. "TIRA is a mechanically steerable system that can be used to obtain images of discrete objects in high resolution. The new surveillance system, by contrast, uses an electronically steerable, inertia-free antenna that can be positioned very quickly. Unlike TIRA, it can observe a large number of objects simultaneously, detecting their position to a high degree of accuracy and sensitivity," says FHR department head Dr. Andreas Brenner. This is an essential requirement, given the objective of having from 15,000 to 20,000 objects on the radar for at least ten seconds each day. "Our receiver system, that uses a phased-array antenna as the sensor, is capable of capturing radar signals reflected by satellites and space debris in up to eight directions at the same time," says Brenner. In its final version, the surveillance radar will be able to detect objects in geostationary orbit at an altitude of approximately 36,000 kilometers above the surface of Earth, but its power will be mainly concentrated on the low Earth orbit at an altitude of between 200 and 2,000 kilometers, where it will be capable of detecting particles of debris measuring down to a few centimeters in diameter. The data this system collects is likely to be of interest to numerous users, including not only European government departments and space agencies but also satellite operators, insurance companies, energy suppliers and telecommunications companies. The demonstrator is scheduled for delivery to ESA at the end of this year. It will then undergo a one-year test phase. A decision on who will construct the full system has yet to be taken, but Brenner hopes that ESA will recognize the importance of his department's expertise and incorporate its know-how in the final version. In any case, the radar receiver's versatility is undeniable, and the core components are equally suitable for use in other applications such as air traffic control at airports.  

B. Space Fence McKendrick 2011 
(Joe McKendrick, author and independent analyst who tracks the impact of information tech and management and markets, works for ebizQ and Evans Data Corp. Joe writes a regular column for Database Trends & Applications, and has authored numerous research reports in partnership with Unisphere Research for user groups such as SHARE, Oracle Applications Users Group, and International DB2 Users Group, "New space fence will help keep better track of space junk," 2/3/2011 pg online @ www.smartplanet.com/blog/business-brains/new-space-fence-will-help-keep-better-track-of-space-junk/13451//arjun)
The US Air Force has awarded contracts for a new “Space Fence” intended to track tens of thousands of pieces of space debris now orbiting the planet. Defunct satellites, spent rocket boosters, and objects as tiny as nuts and bolts are whipping around in low-earth orbit at speeds of 17,000 miles per hour, posing a hazard to existing spacecraft and astronauts. NASA estimates that there may be up to 500,000 pieces of junk orbiting the earth. The swarm: NASA graphic illustrates our orbital mess. (Photo Credit: NASA) In fact, NASA reports, space shuttles need to re-directed away from hazards once a year or two, and the Russian Mir space station has suffered its share of dents and dings from space debris, as well as asteroids. The current International Space Station is “the most heavily shielded spacecraft ever flown,” the space agency says. Space.com reports that Raytheon Integrated Defense Systems and Lockheed Martin Mission Systems and Sensors were each awarded $107 million U.S. Air Force contracts to design a tracking system for all this junk. The goal is to replace the current “Space Fence” — a series of Very High Frequency radar sites that stretch across southern portion of the US — with a more powerful system stretching across the globe. The current system was originally built in the early 1960s. The new system will be capable of tracking a greater number of smaller objects in low and medium Earth orbit. “The 2009 collision of an operational communications satellite with a defunct satellite illustrates the real risk space debris poses to both our manned and unmanned space missions,” according to John Morse, director of Lockheed Martin’s Space Fence program. Next year, the Air Force will select one of the two companies to finalize and build the $3.5-billion system.

Satellites Frontline (3/3) 

C. Japanese NetsDigital Journal 2011

(Digital Journal, Paul Wallis, Writer for 4 years, "Op-Ed: Japan volunteer to clean up space debris - with a net, 2/3/2011" pg online @ www.digitaljournal.com/article/303278//arjun)

Somebody, finally, has come up with an idea to get rid of the millions of live bullets orbiting Earth. The fact that this idea has come from the Japanese, who have contributed far less space garbage than Russia and the United States, says volumes. To quote The Sydney Morning Herald: “The Japan Aerospace Exploration Agency and Nitto Seimo Co, a fishing net company, are planning to tackle the increasingly hazardous problem of debris that threatens to wreck space shuttles and satellites.” "Increasingly hazardous" means that the extremely large numbers of micro particles and much bigger objects left over from previous space missions are quite literally putting holes in extremely valuable hardware, including the space station's stabilizers. The most likely reason that Japan has come up with this idea is that the US and others, after decades of bitching about the subject, haven't made the slightest attempt to do a damn thing about it. It also means that space missions now have to try to navigate their way through a literal obstacle course. Satellites have gone off-line for "unknown reasons" while sailing through the equivalent of an eternal machine gun barrage of particles moving at approximately 50,000 miles an hour. This level of disorganization may have been "quaint" in the 1960s, but now it's inexcusable. It is putting lives at risk, and the billions of dollars worth of equipment being sent up on an annual basis into space is also at risk. The main reason for the net idea is to track small but highly kinetic objects which will leave holes like bullet holes in things like the Hubble telescope antenna. Of all the no-brainers in an increasingly brainless space industry which is more obsessed with bean counting than practicalities, this is probably the most obvious.
Satellites Extension (1/3) 
Extend Shielding Solves

A) Shielding protects Spacecrafts – Allows Space Exploration

Mateos 2009
(Arturo Mateos, The Awty International School, Mr. Robert Sload, May 2009 "Space Debris and Its effects on Spacecrafts," pg online @ www.nshss.org/scholarships/Academic_Papers09/Mateos.pdf// arjun)

Spacecraft will inevitably encounter orbital debris during their functional lifetime. There are passive and active methods during the design process to protect them from damage. Passive protection includes shielding or augmenting components to withstand impact. Active protection uses sensors and warning systems to detect an impending debris impact early enough to allow spacecraft time to change position or close shutters to protect sensitive components. Active Protection is an extremely demanding and unpopular procedure. The International Space Station (ISS) is an example of a spacecraft that currently uses passive design methods to shield against orbital debris. Because of its large size (>12,000 m 2 surface area) and long lifetime (15 years), the ISS will be exposed to a large number of impacts from orbital debris. A variety of shield types are used to protect ISS critical items from orbital debris. The most used shields are the Whipple Shield and Nextel /Kevlar Stuffed Whipple Shield 
B) Shielding Helps

Bonnal and Alby 2000
(Ch. Bonnal and F. Alby, CNES Launcher Directorate, CNES Space Technics Directorate, "Measure to reduce the growth of decrease the space debris population,"2000, pg online @ www.sciencedirect.com/science/article/pii/S0094576500001077// arjun)

2. Protection Before trying to remove the cause of collisions, one can first try to minimize their impact, by shielding the satellites. Of course, this technique aims at minimizing the effect, not the cause : it therefore cannot be considered alone as a long- term solution to the space debris problem. Two kinds of shielding can be considered specific ones or intrinsic ones. 

C) Better Designing of Satellites can prevent the effects of Debris 

Bonnal and Alby 2000
(Ch. Bonnal and F. Alby, CNES Launcher Directorate, CNES Space Technics Directorate, "Measure to reduce the growth of decrease the space debris population,"2000, pg online @ www.sciencedirect.com/science/article/pii/S0094576500001077// arjun)
 Another shielding technique consists in considering the walls of the satellite itself as the shields, and locating the critical equipment of the spacecraft at well-selected locations, minimizing the risk of collision. DERA has presented several studies of “optimized satellite layout”, segregating the functions and the redundancies and placing the equipment in “minimal risk zones”. This technique is very encouraging since it can be implemented with only very minor impacts on the satellite, being taken into account at the early stages of its design 

Satellites Extension (2/3) 

Extend Status Quo solves debris

A. British sails

Guardian '10

(Guardian, News Agency, 3/26/10, "UK firm plans sails to clean up space", http://www.guardian.co.uk/science/2010/mar/26/space-sail-orbit-debris// arjun)
British scientists have unveiled plans to clean up the junkyard of space by attaching giant sails to orbiting rubbish to drag it down into Earth's atmosphere, where it will burn up.  Fifty years of space exploration have left more than 5,500 tonnes of spent rockets, defunct satellites and abandoned equipment hurtling around the planet and cluttering up the nearest reaches of space.  The build-up of debris, which is growing at 5% a year, is a major threat to working satellites and crewed spacecraft, such as the space shuttle and the International Space Station, which have to alter their orbits occasionally to avoid a direct hit.  Researchers at Surrey University and the space company, Astrium, developed 25-square-metre sails that pack into a "nanosatellite" no bigger than a shoebox, which can be attached to larger satellites and rockets before they are launched.  The scientists plan a trial run, called CubeSail, next year, and hope to sell the sails to satellite and rocket operators if the technology works.  "We need to start equipping our satellites today so we can start to solve the problem," said Vaios Lappas, project leader at Surrey Space Centre. "It would be good for us not to mess up space the way we've 
messed up our planet."  Lappas said that within a decade, the sails could be pulling space junk into the Earth's atmosphere, where friction from air will cause it to burn up. To do this, the nanosatellite containing the sail would need to home in on a specific piece of space junk and stick to it before deploying its sail.  

B. Japanese nets

Asahi Shimbun 2/11

(Asashi Shimbum, News Agency 2/1/11, "JAXA plans to clean up space debris with hi-tech net", http://www.timog.com/brb/jaxa-plans-to-clean-up-space-debris-with-hi-tech-net// arjun)
JAXA (Japan Aerospace Exploration Agency) has teamed up with Nitto Seimo Co., a Fukuyama, Hiroshima Prefecture-based maker of fishing nets, to develop a hi-tech net to "catch" space junk orbiting the Earth.  There are tens of millions of space debris in space, from large spent rocket stages and defunct satellites to minute paint flakes and needles, posing threats to functioning satellites and space stations. JAXA plans to clean up some of these garbage by pulling them down to Earth where they will burn upon retry into the atmosphere.  Nitto Seimo is a 100-year old fishing net maker notable for inventing the world's first machine to make durable knotless fishing nets in 1925 and capturing half of the fishing net market in Japan. It hopes its expertise in catching fish will translate to catching space debris.  The two teams plan to launch a satellite carrying a long, thin metal net known as an elecrodynamic tether and attach the tether to a dead satellite (or other large space debris) using a robotic arm. Once the electrodynamic tether becomes charged with electricity while it orbits the Earth, it will create drag that will pull the dead satellite down to the atmosphere where it will burn up on re-entry.  Nitto Seimo started development of the net six years ago and have created a usable net after a series of failures. "Unlike fishing nets which are made of nylon, it is difficult to mesh nets made of hard metal," said Koji Ozaki of Nitto Seimo's technical division. "We've had unusable failures torn into shreds but we were finally able to make a usable tether."  No satellite launch is planned in the immediate future but it is expected the net will be ready for deployment in two years.  

C. NASA lasers

Mail Online 3/16

(Daniel bates, 3/16/11, "Nasa to shoot lasers at space junk around Earth to prevent collisions with satellites", http://www.dailymail.co.uk/sciencetech/article-1366838/Nasa-use-lasers-shoot-space-junk-Earth.html#//  arjun)
Nasa fears ‘Kessler Syndrome’, where there is too much space junk for it to be safe to fly out, leaving us trapped on Earth  Nasa is considering using lasers to deflect space junk around Earth and stop it colliding with satellites.  Lasers similar to those used for welding in car factories would be fired through telescopes to ‘nudge’ piles of rubbish left in orbit.  The gentle movement would stop them from taking out communications satellites or hitting the International Space Station. The process could also avoid what is known as ‘Kessler Syndrome’, where there is too much space junk flying around Earth for it to be safe to fly out, leaving us trapped on our own planet. 
 Such a situation has been predicted by Nasa for more than 30 years and a string of recent near-misses have added urgency to the need to find a solution.    More...      Now in even crater detail... Far side of the moon revealed in amazing mosaic of orbiter images  Now a team led by Nasa space 
Satellite Extension (3/3) 

scientist James Mason have claimed that gently moving junk off course could be the answer.  The theory is that the photons in laser beams carry a tiny amount of momentum in them which, under the right circumstances, could nudge an object in space and slow it down by 0.04 inches per second.  By firing a laser at a piece of junk for a few hours it should be possible to alter it’s course by 650ft per day. WHAT IS SPACE JUNK?  Australian farmer James Stirton stands next to a ball of twisted metal, purported to be fallen space junk, on his farm in Queensland, Australia  Since the first object, Sputnik One, was launched into space 53 years ago, mankind has created a swarm of perhaps tens of millions of items of debris.  The rubbish circling the planet comes from old rockets, abandoned satellites and missile shrapnel.  It is estimated that there are 370,000 pieces of space junk floating in Earth's orbit.  The picture above shows a ball of twisted metal, thought to be fallen space junk, on a farm in Queensland, Australia, in 2008.  While that won’t be enough to knock it out of orbit, it could be sufficient to avoid a collision with a space station or satellite.  The theory marks a change in approach from previous research which looked into using expensive military Star Wars-style lasers to destroy space junk.  The new project uses equipment that is available for just $800,000 (£500,000) with the final bill coming to just tens of millions of dollars.  Existing telescopes could even be modified, bringing the cost down further.  Nudging would also be more accurate and it is thought the process could divert up to half of all space junk.  
Economy Frontline (1/2) 
Satellites Not Key to Economy – Fiber Optics Solve
A) Fiber optics good – comparatively faster

Global Telecoms Business 11, a website and magazine written specifically for the telecoms CEOs, 2-28-11 “Speeding up links to Africa’s economy” http://www.globaltelecomsbusiness.com/Article/2781746/Speeding-up-links-to-Africas-economy.html?ArticleID=2781746
Talk to any African telecoms executive and there is a sense of building excitement. The new cables that are surrounding the continent are connecting the people and businesses of Africa into the global telecommunications networks with a quality that the rest of the world have come to expect as normal. Until a few months ago communications between Africa and the rest of the world relied on some venerable cables but mainly on satellite links for voice and data — even for links between different cities and countries within Africa. A couple of years ago Global Telecoms Business was meeting Michael Joseph, then the CEO of Kenya’s Safaricom, at Mobile World Congress, the telecoms industry’s vast conference and exhibition that takes place in Barcelona. During the interview — which was later published in the magazine and online — he needed to check a detail with a colleague from Safaricom, who happened to be a couple of hundred metres away at the same event. The call — across Europe by fibre, to Kenya by satellite, through Safaricom’s switch, back to Europe by satellite and then back to Barcelona by fibre — was almost inaudible to both sides. Today, with fibre all the way except for the last few metres from the cell tower at MWC, the call would be as clear as any travelling executive expects roaming calls to be. Slightly longer ago, Mo Ibrahim, the inspiring Sudan-born founder of Celtel, told GTB in another interview of the challenge he faced when setting up two of his company’s operations. Two capital cities, Kinshasa in Democratic Republic of the Congo and Brazzaville in Congo are about five kilometres apart. Phone calls from one to the other were routed by satellite via Brussels and Paris. Ibrahim’s company put in a microwave link across the Congo river. But the new fibre cables bring more than just convenience. The advent of world-class 21st century communications to Africa will bring considerable economic and social benefit to Africans. Taj Onigbanjo, head of Middle East and Africa at Cable & Wireless Worldwide, knows the enthusiasm that the new cables are causing throughout the region. “Africa is mainly a mobile marketplace,” he says. “Mobile operator MTN has networks in 30 countries, and the company is now looking at ways of connecting all these countries together,” he says. Sometimes it is complication, because the possession of mobile licences in two adjoining nations does not automatically confer the right to install a cross-border link. “Africa can be quite a challenge,” says Onigbanjo. But there are companies that are willing to invest, in addition to the submarine cable operators such as EASSy, MainOne, WACS and others. One of the challenges is that important cities are often inland, well away from the termination points of submarine cables. Onigbanjo notes: “In Nigeria, for example, Lagos on the coast is the commercial hub of the country, but the capital city Abuja is in the centre. How do you get the capacity there?” One answer may be Nigerian operator Phase 3 Telecom, for example, which is planning to use electricity pylons along a number of west African nations to create a regional international service. According to Phase 3, the company is linking its existing fibre optic network in Nigeria to other west African countries, starting from Benin, Togo, Ghana and Ivory Coast all the way to Senegal. This will reduce “the extremely high cost of connectivity and making capacity available to all at affordable pricing”, says Phase 3. Many mobile operators in Africa are installing their own capacity, says Onigbanjo, but there is a need to make it more robust and more resilient. And many networks use the same cables, so resilience is not all it might be at first appearances. Much of this inland investment is aimed at releasing Africa from the grip of satellites, but satellite is not dead, notes Onigbanjo. “Satellite is not going to go away. As more and more cable systems come to the coast, satellite will be seen as a back-up rather than a prime connection.” The telecoms world has already made a significant contribution to the life of people in Africa. The huge growth in mobile penetration has achieved a tremendous amount in a short time: farmers and fishermen, for example, can call up markets to check prices before they bring their goods for sale. People in cities can send funds electronically to their parents and relatives in villages. Expatriate workers — despite the satellite links — can keep in touch with their friends back home. But now, with the new cables, African companies are looking at the potential for earning revenue by working with international clients — secure in the knowledge that their new internet and voice connections put them in high-quality contact with New York, San Francisco, Mumbai, Shanghai and Hong Kong. GTB

Economy Frontline (2/2) 

B) Fiber optics are used for most corporate lines

Barney Warf 09, professor of geography, focusing on regional development of communications, 2009, “Spatiality and Political Economy of the Global Fiber Optics Industry” http://www.igi-global.com/viewtitlesample.aspx?id=21666

The core of the global telecommunications infrastructure is an extensive and seamlessly integrated network of fiber optics lines. Indeed, far more than any other technology, such as copper cables, microwaves, or satellites, fiber optics supply the vast bulk of data, voice, and video transmission services around the world. Because of their capacity to deliver high volumes of information rapidly and securely (e.g., via broadband), fiber optics cables form the backbone of the Internet as well as private corporate lines, and are widely used in the electronic media for commercial and residential purposes (e.g., cable television). The technology is thus central to understanding contemporary economic, political and cultural transformations. The objective of this chapter is to offer a reasonably comprehensive overview of fiber optics as a technology, an industry, and a force within the contemporary global economy. It begins with a  0  Spatiality and Political Economy of the Global Fiber Optics Industry brief history of how this phenomenon came to be, including the long history of scientific innovation behind it. Second, it situates and contextualizes fiber optics within the contemporary information-intensive global economy. Unfortunately, this issue has often been approached in apolitical and technocratic terms that ignore the social origins and consequences of the industry. Third, it turns briefly to the urban dimensions of this technology, the ways in which it is implicit in folding and refolding the spatiality of urban accessibility. Fourth, it maps out the global geography of fiber optics, focusing on the two major markets across the Atlantic and Pacific Oceans. Fifth, it explores three consequences of the fiber boom of the 1990s, including a wave of corporate failures, the emergence of dark fiber, and the challenge to the satellite industry.

Economy Extensions
Fiber optics good – high bandwidth and immunity to interference

Shabbir A. Bashar 02, Ph.D. degrees in Electronic & Electrical Engineering. He also holds a number of patents regarding optical telecommunications (fiber optics), 10-23-2002 “Fiber-Optic Telecommunication and the Economic Benefits of a Better ICT Infrastructure in the Context of Bangladesh” http://www.betelco.com/bd/bdstel/icee.pdf

Historically regional and international power transmission lines have required modern network automation and remote control systems. To achieve this, power utilities started very early to equip their lines with reliable telecommunications connections. With deregulated telecommunications, opportunities have been opened up for these power utilities to lease dark fibers or data transmission capacity or indeed to become telecom operators themselves. Fiber optic cable links are the foundation of such communication systems. Given their capacity to transport high bandwidth information over long distances and being immune to electromagnetic interference makes them an ideal candidate for installation on overhead electrical power transmission lines. Stringing fibers on poles along electric utilities has traditionally been the second or third choice for carriers looking to expand a network backbone, but that is starting to change. Even a decade ago, the carriers were generally deterred from using aerial rights of way due to lack of marketing by the utilities, shortcomings of the technology and an age old habit of burying cables. But between 1988 and 1995, MCI worked closely with various utilities to install more than 3,800 route km of aerial optical ground wire (OPT-GW). Similarly, OPT-GW has been used on a significant segment of 3,500 route km of Trans-Siberian Communication line passing over Russia’s four large power utilities. Examples exist in Britain with Energis, a subsidiary of Scottish power utility, as well as in sub-Saharan African countries. Aerial construction can be as much as 40% less expensive than going the underground route. In addition, overhead fiber cable installation tends to be much quicker than buried construction. Unlike buried solutions along railroad or public highways, electric utility right of way includes the unique advantage of having substation facilities approximately every 40 to 50 miles [7]. In a water logged country like Bangladesh, these are the reasons which make this technology a candidate for serious consideration for expanding the existing optical fiber network along with the power distribution infrastructure. 

Fiber optics checks econ collapse – better in every way to satellites

Marc Giget 94, scientific director of Euroconsult, a consulting firm specialized in digital broadcasting and space & communication domains. August 1994, “Economics of satellite communications in the context of intermodal competition” http://www.sciencedirect.com/science/article/pii/0308596194900167

The intrinsic advantages of satellites, and their rapid technological development, helped them to catch up with, and overtake, coaxial cables in transoceanic links between the early 1970s and the end of the 1980s during which time capacity available aboard satellites largely outstripped cable capacity. Yet the technological revolution brought about by the introduction of fibre-optic cable has completely changed perspectives. Investments for the installation of transoceanic fibre-optic cables over the next four years (1993-96) are in the order of $12 billion, and plans are multiplying. By comparison, investments for the installa- tion of new transoceanic satellites are almost ten times smaller. Starting in the mid-1990s, the capacity available on fibre-optic cables will largely surpass that available aboard satellites, and that lead should have a tendency to grow. This development does not suggest that transoceanic satellite links will ultimately disappear. The very different natures of these technolo- gies make it advantageous to use each as a back-up system for the other, paradoxically giving satellites a guaranteed market for restoring circuits in the event of cable breakage. Yet the increase in cable links and rapid progress in their technology and reliability are unavoidably leading to a regression in the market share held by satellites. The intrinsic technical and economic advantages of fibre-optic cables recognized by all analysts leave little room for doubt in this respect.” Thus the impact of installing fibre-optic cables over the heavy traffic links (Atlantic, Pacific and Caribbean zones) at the end of the 1980s caused a sharp decline in the international use of satellite circuits from the USA, while circuit use continued to grow towards other parts of the world, though it represented only a small portion of total traffic (see Figure 1). Intelsat will come under intense competitive pressure from fibre-optic cables, with most of the impact yet to come, though overall its international traffic should continue to grow. Apart from dense links between industrialized countries, the prospect of a dense fibre-optic network linking all countries is but one scenario for the very long term. Global growth in traffic continues to benefit Intelsat, both for interna- tional telephone, data transfer and business services, and for television relay and broadcasting services. It is this positive technical and economic development of fibre optic over high-speed transoceanic links that has destroyed the ambitions of a number of private satellite systems intended to compete with Intelsat starting in 1985. It sharply limited the scope of competition with Intelsat as authorized by the Reagan administration
Hard Power

1) Squo solves satellite loss – laundry list 

Stimson Center 10, Henry L. Stimson Center, a nonproﬁt, nonpartisan institution devoted to enhancing international peace and security, 9-15-10“Key Elements Of Space Assurance” http://www.stimson.org/research-pages/key-elements-of-space-assurance-/

The possibility of "single point failures"-the loss of a single component or a single satellite that would result in significant or long-lasting losses of critically important data-must be dramatically reduced. Even if back-ups prove less capable or efficient than the satellites lost, they would address the risks attendant to single-point failures resulting in significant degradation of U.S. military capabilities. Of particular note in this regard are advances in unmanned aerial vehicles. Looking toward the future, airborne assets, particularly for imaging and signals intelligence, but also for targeting, guidance, and communications, could be available to supplement, or, if need be, help compensate for satellites that are destroyed. Significant advances in remotely piloted vehicles could reinforce the conclusion by potential adversaries that the initiation of space warfare would produce ephemeral gains and punishing retaliation. Additional backup capabilities such as fiber optic land lines and undersea lines could prove helpful in some regions of the world to permit high-volume communications even if satellites are lost. Fiber optic capability could be leased at pre-set prices for use during crisis, analogous to the way that the Civil Reserve Air Fleet functions today. US naval combatants can be expected to retain the ability to communicate through line-of-sight and airborne techniques, so that battle groups have the ability to function as integrated entities even if their access to satellites is disrupted. Netted tactical data link systems provide relative navigation among net members. While not as accurate as GPS, netted systems, such as the Joint Tactical Information and Distribution System, mitigate the harm caused by jamming or more pernicious damage to the GPS system.™

2) The military isn’t dependent on satellites – can still successfully operate

Thomas M. McGrath 9, this is his masters thesis, Feb. 2009 “WHAT HAPPENS IF THE STARS GO OUT? U.S. ARMY DEPENDENCE ON THE GLOBAL POSITIONING SYSTEM” http://dodreports.com/pdf/ada520135.pdf
As noted earlier, results of the survey did not indicate a perception of overreliance on GPS. However, one can infer from the descriptive and historical analysis that 34 a large measure of dependence on GPS does exist. Even though dependence exists, one cannot make the leap to overdependence based on the analysis conducted. It is true that GPS data usage is thoroughly integrated into many Army systems as evidenced by its use in precision guided weapons, timing in computer information systems, position information in command and control and logistics systems, and maneuver information for air and land battlefield vehicles. Still, even with a high level of GPS data integration and usage, the answer to the primary research question of whether or not U.S. Army officers believe the Army is unbalanced in its dependency on GPS is no. The secondary research question of appropriate balance between technology and TTPs to allow the U.S. Army to fight through a degradation of GPS was answered by the respondents in that they did not perceive an inappropriate balance and over reliance on GPS with regard to its necessity in completing their missions. The testing did not reveal any significant result upon which one could conclude the balance was not appropriate. A limitation of the data collected is that it is based on opinion and experience. While both are respectable, it must be made clear that the data and information presented from practitioners in the GPS field represents their interpretation of the vulnerabilities of GPS and not the actual impact of real world events. Another key point to bring up is the number of systems that utilize GPS data and the lack of redundant capabilities that would allow the commander to successfully execute his mission. If GPS data reception is lost, the systems that utilize it must resort to other, less precise methods of positioning, navigation, and timing. All of these methods are less accurate and can take more time to complete. As discussed in chapter 4, numerous vulnerabilities exist that can deny the use of GPS data. A number of these 35 vulnerabilities are out of the control of systems or battlefield personnel (such as space weather, space debris, and others). While information is available to predict some events that would limit GPS availability or reliability, the battlefield commander must understand and prepare for these events. The cascading effect of GPS loss would have a total force effect and requires careful and pre-determined actions to successfully operate in a degraded condition.

AT: ISS Advantage 
Disease Won’t Cause Extinction

A) Too many humans.

VHEMT 2006 

[nqa, Voluntary Human Extinction Movement, “Death”, http://www.vhemt.org/death.htm, no date]

No. Epidemics actually strengthen a species if enough of them are living to have an adequate survival rate. With over six billion of us, there is no virus that could get us all. A 99.99% die off would still leave 650,000 naturally-immune survivors to replicate, and in less than 50,000 years we could be right back where we are now. For any disease to simply hold the human population where it is, more than 200,000 of us would have to succumb to it each day. Suffering and death cannot help but hurt.
B) Cross-Species contamination.

University Of Chicago Press 05

[University of Chicago Press Journals, http://www.bio-medicine.org/biology-news/A-new-study-examines-how-shared-pathogens-affect-host-populations-345-2/, July 7, 2005.]

They show that if there is frequency-dependent transmission, a host can be rescued from pathogen-mediated extinction by the presence of a second host with which it shares a pathogen. Sharing a pathogen among one or more alternative species may actually be limiting the spread of the pathogen in any one particular host population. Thus, an epidemic on one species may result because of loss or reduction in the abundance of species in the community, without any numerical or genetic change in the host or pathogen. Studying only the target species or the abiotic environment would not reveal the cause of the epidemic. Their results have not only important consequences for understanding the role of pathogens in species interactions but also provide a potential mechanism linking host biodiversity and ecosystem functioning.
Space Militarization Links Lasers
Lasers can be used as ASAT’s – Even nudging a satellite would trigger a perception Link

Physics Today 3/16 
(Physics Today, "Ground Based Lasers could push away space debris," March 16 2011 pg online @ blogs.physicstoday.org/newspicks/2011/03/ground-based-lasers-could-push.html//arjun)
Although it's possible to use a ground-based laser to move space debris out of the way of satellites, the idea hasn't been put into practice out of fear that the lasers could also be used as antisatellite weapons. To alleviate that fear, James Mason of NASA's Ames Research Center has proposed using a ground-based laser whose power is high enough to nudge debris out of the way but low enough to avoid harming spacecraft. Nature's Jon Cartwright reports that Mason's idea appears feasible—except, perhaps, for moving massive pieces. Its harmlessness is in doubt, however. Nudging a satellite off course could also constitute a hostile act.
Lasers are viewed as Space Weaponization 
Cartwright 3/15
(Jon Cartwright, Nature News, "Lasers could nudge space debris aside," March 15 2011 pg online @ www.nature.com/news/2011/110315/full/news.2011.161.html//arjun)
Scientists in the United States have devised a new way to avoid collisions among space debris, and possibly even reduce the amount of debris in orbit. The method uses a medium-powered, ground-based laser to nudge the debris off course — but some are concerned that the laser could be used as a weapon. Debris orbiting Earth is a mounting problem. Two years ago, a satellite owned by the communications provider Iridium, based in McLean, Virginia, smashed into a defunct Russian satellite at ten times the speed of a rifle bullet, putting an end to the 'big sky' theory that assumed space was too vast for chance collisions. That incident alone created more than 1,700 pieces of debris, raising the total amount by nearly 20%. Space analysts are particularly concerned about the possible onset of Kessler syndrome, when enough debris is present to make collisions so likely there would be an avalanche effect that would leave the Earth's orbit uninhabitable for satellites. Sweeping up the mess Scientists at NASA have considered using a ground-based laser to mitigate debris collisions before. However, in their 'laser broom' concept, a powerful, megawatt-class laser would vaporize the surface of a piece of debris that is heading for another, causing the debris to recoil out of harm's way. But critics argued that the laser could be used as a weapon, as it could easily damage an enemy's active satellites. Indeed, both the United States and China have in the past 15 years been accused of testing the ability of ground-based lasers to 'dazzle' satellites and render them inoperable. 

Space Militarization Links Generic

Any Program aimed at cleaning up Space Debris triggers a Militarization Link  

The Economist 2010
(The economist, August 19 2010 The Economist, "Junk Space: Scientists are increasingly worried about the amount of debris orbiting the Earth," pg online @ www.economist.com/node/16843825// arjun)
On the face of things, all this consideration of the problem is good. But this being space, where matters military are never far from the minds of those who think about it, there remains a serious question. Satellites are crucial to modern warfare. They spy on battlefields and on even the peaceful activities of enemies, rivals and questionable allies. They provide communication links. Knocking them out—as the Chinese practised with Fengyun-1C—would be a useful military trick. Any programme designed to remove satellites from orbit thus makes military types from other countries nervous. Some people, Mr Weeden among them, argue that such fears can be overcome if there is international co-operation over exactly which objects are removed and who is doing what. It would certainly be in everyone’s interest to do so. 

Technologies for Removing Debris are often conflated with anti-satellite weapons

Space Mart 2010
(SpaceMart, Staff Writer, Quoting a Secure World Foundation Technical Advisor, "Secure World Foundation Holds Space Debris Workshop," Oct 26 2010 pg online @ www.spacemart.com/reports/Secure_World_Foundation_Holds_Space_Debris_Workshop_999.html//arjun)
"Unfortunately, many of the methods that work the best for removing debris also have applications for anti-satellite weapons," Weeden advised. "Figuring out how to develop the necessary technologies and perform debris removal in a way that doesn't increase tensions between countries is a major challenge."

International CP (1/2)
Unilateral Action Key – No Perm – Russia Solves As Well As the US  

Ansdell’10 – Their 1AC Author
(Megan Ansdell, graduate student, Master in International Science and Technology Policy program, George Washington University’s Elliot School of International Affairs, 2010. http://www.princeton.edu/jpia/past-issues-1/2010/Space-Debris-Removal.pdf)

Need to Initiate Unilateral Action International cooperation in space has rarely resulted in cost-effective or expedient solutions, especially in politically-charged areas of uncertain technological feasibility. The International Space Station, because of both political and technical setbacks, has taken over two decades to deploy and cost many billions of dollars—far more time and money than was originally intended. Space debris mitigation has also encountered aversion in international forums. The topic was brought up in COPUOS as early as 1980, yet a policy failed to develop despite a steady ﬂow of documents on the increasing danger of space debris (Perek 1991). In fact, COPUOS did not adopt debris mitigation guidelines until 2007 and, even then, they were legally non-binding. Space debris removal systems could take decades to develop and deploy through international partnerships due to the many interdisciplinary challenges they face. Given the need to start actively removing space debris sooner rather than later to ensure the continued beneﬁts of satellite services, international cooperation may not be the most appropriate mechanism for instigating the ﬁrst space debris removal system. Instead, IG one country should take a leadership role by establishing a national space debris removal program. This would accelerate technology development and demonstration, which would, in turn, build-up trust and hasten international participation in space debris removal. Possibilities of Leadership As previously discussed, a recent NASA study found that annually removing as little as ﬁve massive pieces of debris in critical orbits could signiﬁcantly stabilize the long-term space debris environment (Liou and Johnson 2007). This suggests that it is feasible for one nation to unilaterally develop and deploy an effective debris removal system. As the United States is responsible for creating much of the debris in Earth’s orbit, it is a candidate for taking a leadership role in removing it, along with other heavy polluters of the space environment such as China and Russia 

Russia can solve Space Debris 

Beck 2010
(Julie Beck, "Russia Invests 2 Billion To Clean Up Space Debris," 11/29/2010 pg online @ www.popsci.com/technology/article/2010-11/russia-invests-2-billion-clean-space-debris//arjun)
Hare-brained schemes for cleaning up space debris have been batted around for some time, but Russia has finally put some money down on a real project. Russia’s space corporation, Energia, is going to invest $2 billion to build a space pod to fly around and knock the junk out of orbit and out of our way. Hopefully it will burn up in the atmosphere, or land in the ocean, and not rain down on Chinese villagers. This pod could help reopen orbits that are currently inaccessible to future spacecraft due to the amount of shredded metal and empty hulls of dead satellites floating around. Using an ion drive, it will gently nudge these useless scraps out of orbit. Energia plans to have completed testing on the pod, which will have a nuclear power core, by 2020, and have it in service no later than three years after. It will have a lifespan of about 15 years, enough time to make a significant dent in our space debris problem. Energia is also working on developing an “interceptor” spacecraft using similar technology. This craft would be able to derail any incoming comets or other outer-space projectiles that might be hurtling towards Earth, and change their trajectory just enough that they miss us. 

Russia has the capability to clean Space Debris 

Pavlishchev 7-14

(Boris Pavlishchev, Moscow Times, "Garbahe collector to go into space," July 14 2011 pg online @ english.ruvr.ru/2011/07/14/53235625.html//arjun)

Russia’s Energia Space Corporation is developing a manned spacecraft to repair satellites in the orbit and sweep up satellite debris from space around the Earth. The spacecraft will be launched from the Vostochny cosmodrome in 2015. The spacecraft will take a two-man crew who will make space walks and replace blocks of the satellites or use a mechanical hand to do so. The cosmonauts will fly for two weeks, says a consultant to the president of the Energia Corporation, Victor Sinyavsky. The defunct satellites pose great danger. They should be collected into a special vehicle and drowned them in the ocean on earth. This method will help to clean up the space from debris.
International CP (2/2) 

Russia solving for space debris in the status quo
Kit Eaton 10, science and technology analyst for fastcompany.com, “Space Debris? Russia’s Got It Covered”, November 24 2010, http://www.fastcompany.com/1705137/space-debris-meh-russias-got-it-covered?partner=rss, TJ

Russia has announced it will be investing $2 billion in a program to capture some of the thousands of pieces of dangerouas debris that threaten the future of space technology. How might it work? Energia, Russia's space corporation, has revealed plans to build a special space "pod" which will grab around 600 defunct satellites and then safely deorbit them so that they either burn up in the atmosphere or splash down into the ocean. The pod will rely on a nuclear power core, and cost around $2 billion to develop and deploy. Energia plans to complete design and testing by 2020 and have it in service no later than 2023, with an operational lifespan of around 15 years. The company also said it has been working on a space interceptor capable of tackling any dangerous objects from the outer solar system that may be on a collision course with Earth. If it seems odd to think of Russia as Earth's space junk and comet defender, it's also welcome news. Space debris in the form of defunct or malfunctioning satellites is an increasingly severe problem. Numerous orbits are becoming inaccessible, or at least hopelessly dangerous, because of wandering hulls or showers of shredded metal debris--like the one caused by a collision between a working U.S. Iridium satellite and a dead Russian Cosmos satellite in 2009. How might the system operate? Energia hasn't offered much in the way of details, but its long mission life span and nuclear power source point to its drive tech. Radio thermal space waves can generate electricity over a long time, making it an ideal power source for ion drives (which use electric fields to accelerate ionized gas, rather than the typical chemical rockets). The pod's stated targets, dead satellites, also suggests it won't use an exotic form of debris capture, like a space net. Instead it's more likely to power its way up to a dead satellite in or near its main orbit, and then use the ion drive to gently push the spent vehicle into a decaying orbit that'll end with a burn-up. Similar technology could be used in the "interceptor" spacecraft, only on a bigger scale. If you can identify and encounter an incoming threatening comet in time, you may only need to deviate its trajectory by a tiny amount so that it misses Earth rather than hits it.
Russia solves for space debris

Nancy Atkinson 10, space journalist, November 29 2010, “Russia Wants to Build Sweeper to Clean Up Space Debris”, http://www.universetoday.com/80643/russia-wants-to-build-sweeper-to-clean-up-space-debris/, TJ
Russia is looking to build a $2 billion orbital “pod” that would sweep up satellite  debris from space around the Earth. According to a post on the Russian Federal Space Agency, Roscosmos’ Facebook site, (which seems to confirm an earlier article by the Interfax news agency) the cleaning satellite would work on nuclear power and be operational for about 15 years. The Russian rocket company, Energia proposes that they would complete the cleaning satellite assembly by 2020 and test the device no later than in 2023. “The corporation promises to clean up the space in 10 years by collecting about 600 defunct satellites on the same geosynchronous orbit and sinking them into the oceans subsequently,” Victor Sinyavsky from the company was quoted as saying.
Privatization CP

Commercial Sector Solves Better Than The Plan – Also Solves Aerospace Industry
Ansdell’10 – Their 1AC Author
(Megan Ansdell, graduate student, Master in International Science and Technology Policy program, George Washington University’s Elliot School of International Affairs, 2010. http://www.princeton.edu/jpia/past-issues-1/2010/Space-Debris-Removal.pdf)

Going forward, the U.S. government should engage the commercial sector in space debris removal. Government contracts with several commercial ﬁrms would create a competitive environment, encouraging innovation and cost minimization. Having several companies working on the problem at the same time would also accelerate remediation as several critical orbits could be addressed at once. Furthermore, early investments in a domestic space debris removal industry would give the United States a head start in what may become a critical industry over the coming decade 
Private Sector can solve Space Debris – The Government needs to include them – Incentives Work 

Sénéchal 10 

(Thierry, INDEVAL Switzerland. He holds degrees in economics and finance from Harvard University, London Business School, “Space Debris Pollution: A Conventional Proposal,” 2010 pg. 45-46)  

2.6.1 The Corporate Responsibility The role of space corporations is seen as important because commercial activity in space is increasing and thus potentially creating more debris. Until recently, space debris was a subject fraught with uncertainties, usually shunned by aerospace corporations around the world and Sénéchal 51 inadequately addressed by many space agencies. As the issue gained prominence in the mid1990s, the private sector has been seeking to find the most appropriate response to address the space debris problem. However, the space industry has been struggling to provide the required solutions. As competition has increased and profits have shrunk, many of the space corporations have adopted ―lean‖ approaches, the ―better, faster, cheaper‖ concept resting on the interconnection of decreased mission costs and increased risk. Most of the time, the prudent vehicle design and related operation that may decrease the level of debris is coming at a cost that is perceived too high by the industry. At a time when there is so much talk about the commercialization of space and space tourism, it is important to raise the awareness of the space industry that it is in the interest of all parties to find the best and most acceptable solution to the problem. Today, space corporations around the world are rightly considered the first line of defense for preventing debris to accumulate. As space activity increases, the accumulation of debris is also on an upward trend. Over the recent years, companies have been facing new demands to engage in public-private partnerships and are under growing pressure to be accountable not only to shareholders, but also to society-at-large. When addressing the problem posed by space debris, it is thus time to include the space industry in the international effort to tackle this pressing issue. The space industry does not bear the responsibility for leveling the playing field and ensuring that space free of pollution. However, government and the private sector must construct a new understanding of the balance of public and private responsibility and develop new governance for activity in space and thus creating social value 

Debris not a problem now – Private Sector could do it

Anderson 5/15
(Gregory Anderson, The Way Out Space Blog, "Dealing with Space," May 15 2011 pg online @ www.lexisnexis.com/hottopics/lnacademic// arjun)
A study by DARPA, the Defense Department agency that focuses on developing advanced technology, says that while space debris is not a critical problem now, it could become one over the next few decades. The study suggests a first step in dealing with the problem would be for spacefaring nations to adopt technology and approaches that would not add to the debris currently in orbit. Beyond that, the study says removing debris is important, and developing technology to do that should begin now. Exactly what technology would be necessary is not clear. A suite of technologies may be required because the sizes of individual pieces of debris range from, say, large dead satellites down to flakes of paint. Even those flakes can act as bullets because they are traveling at 17,000 miles an hour. Removing space debris would seem a task suited to the private sector. Governments could pay companies to de-orbit specific pieces or more general classes of objects. That would provide an essential service while also giving an emerging space industry an additional revenue stream.The Way Out takes a look at space, from astronomy to UFOs to the future. 
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