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Now 10 years ago, several of the world’s leading climatologists and physicists chose to reinvestigate the long-term environmental impacts of nuclear war. The peer-reviewed studies they produced are considered to be the most authoritative type of scientific research, which is subjected to criticism by the international scientific community before final publication in scholarly journals. No serious errors were found in these studies and their findings remain unchallenged. 
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Working at the Laboratory for Atmospheric and Space Physics at the University of Colorado-Boulder, the Department of Environmental Sciences at Rutgers, and the Department of Atmospheric and Oceanic Sciences at UCLA, these scientists used state-of-the-art computer modeling to evaluate the consequences of a range of possible nuclear conflicts. They began with a hypothetical war in Southeast Asia, in which a total of 100 Hiroshima-size atomic bombs were detonated in the cities of India and Pakistan. Please consider the following images of Hiroshima, before and after the detonation of the atomic bomb, which had an explosive power of 15,000 tons of TNT. 
The detonation of an atomic bomb with this explosive power will instantly ignite fires over a surface area of three to five square miles. In the recent studies, the scientists calculated that the blast, fire, and radiation from a war fought with 100 atomic bombs could produce direct fatalities comparable to all of those worldwide in World War II, or to those once estimated for a “counterforce” nuclear war between the superpowers. However, the long-term environmental effects of the war could significantly disrupt the global weather for at least a decade, which would likely result in a vast global famine. 
The scientists predicted that nuclear firestorms in the burning cities would cause at least five million tons of black carbon smoke to quickly rise above cloud level into the stratosphere, where it could not be rained out. The smoke would circle the Earth in less than two weeks and would form a global stratospheric smoke layer that would remain for more than a decade. The smoke would absorb warming sunlight, which would heat the smoke to temperatures near the boiling point of water, producing ozone losses of 20 to 50 percent over populated areas. This would almost double the amount of UV-B reaching the most populated regions of the mid-latitudes, and it would create UV-B indices unprecedented in human history. In North America and Central Europe, the time required to get a painful sunburn at mid-day in June could decrease to as little as six minutes for fair-skinned individuals. 
As the smoke layer blocked warming sunlight from reaching the Earth’s surface, it would produce the coldest average surface temperatures in the last 1,000 years. The scientists calculated that global food production would decrease by 20 to 40 percent during a five-year period following such a war. Medical experts have predicted that the shortening of growing seasons and corresponding decreases in agricultural production could cause up to two billion people to perish from famine. 
The climatologists also investigated the effects of a nuclear war fought with the vastly more powerful modern thermonuclear weapons possessed by the United States, Russia, China, France, and England. Some of the thermonuclear weapons constructed during the 1950s and 1960s were 1,000 times more powerful than an atomic bomb. 
During the last 30 years, the average size of thermonuclear or “strategic” nuclear weapons has decreased. Yet today, each of the approximately 3,540 strategic weapons deployed by the United States and Russia is seven to 80 times more powerful than the atomic bombs modeled in the India-Pakistan study. The smallest strategic nuclear weapon has an explosive power of 100,000 tons of TNT, compared to an atomic bomb with an average explosive power of 15,000 tons of TNT. 
Strategic nuclear weapons produce much larger nuclear firestorms than do atomic bombs. For example, a standard Russian 800-kiloton warhead, on an average day, will ignite fires covering a surface area of 90 to 152 square miles. 
A war fought with hundreds or thousands of U.S. and Russian strategic nuclear weapons would ignite immense nuclear firestorms covering land surface areas of many thousands or tens of thousands of square miles. The scientists calculated that these fires would produce up to 180 million tons of black carbon soot and smoke, which would form a dense, global stratospheric smoke layer. The smoke would remain in the stratosphere for 10 to 20 years, and it would block as much as 70 percent of sunlight from reaching the surface of the Northern Hemisphere and 35 percent from the Southern Hemisphere. So much sunlight would be blocked by the smoke that the noonday sun would resemble a full moon at midnight. 
Under such conditions, it would only require a matter of days or weeks for daily minimum temperatures to fall below freezing in the largest agricultural areas of the Northern Hemisphere, where freezing temperatures would occur every day for a period of between one to more than two years. Average surface temperatures would become colder than those experienced 18,000 years ago at the height of the last Ice Age, and the prolonged cold would cause average rainfall to decrease by up to 90%. Growing seasons would be completely eliminated for more than a decade; it would be too cold and dark to grow food crops, which would doom the majority of the human population.2
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Humanity is facing its greatest test in the million-year ascent of our kind. This isn’t a single challenge. It’s a constellation of huge man-made threats, now coming together to overshadow our civilisation’s stability and even, maybe, its future survival. These ten intersecting risks are: ecological collapse, resource depletion, weapons of mass destruction, climate change, global poisoning, food insecurity, population and urban failure, pandemic disease and uncontrolled new technologies (like killer robots, artificial intelligence and universal surveillance) – reinforced by a prodigious capacity for human self-delusion. But sticking our heads in the sand and trying to ignore them will not remove the danger.
These threats are known as ‘existential risks’ because they imperil our future existence, both as individuals, as a civilisation and maybe even as a species.
Their most important feature is the fact that they are not isolated from one another. They are deeply interwoven. They play into and feed one another. They cannot be addressed separately or singly, because to do so creates a situation where curbing one risk only makes other risks worse. Together they constitute a single existential emergency facing all of humanity.
An example of why they cannot be addressed piecemeal is trying to solve the global food problem by intensifying agriculture worldwide using fossil fuels, fertilisers and petrochemicals: this will only destroy the very climate, resources and ecosystem services on which agriculture, itself, depends – and is not, consequently, a viable or enduring solution. Other answers must be sought. Another example is that trying to end the Sixth Extinction of wildlife on our planet by turning half of it back to forest and grassland will not work on its own, because it would involve the sacrifice of half the current human food supply: consequently, we need a solution that achieves both aims – sustainable food for all and a sufficient haven for the Earth’s other species. So, the problem of extinction needs to be solved, in part, by solving the problem of food – and that, in turn, entails solving the problems of climate, global poisoning, resource depletion and other mega-risks. It is absolutely clear from this that the solutions we adopt must be cross-cutting. They must comprehensively address all the perils we face, not just one or a handful of them.
Take these ten great risks together and what you have is the focal issue of our time – the greatest and most profound challenge ever to confront human civilisation. The risks are all selfinflicted, a direct result of the overgrowth in human numbers and our unbridled demands on the planet – for food, resources, space and a healthy environment. By solving them together, we ensure our future. By denying them or failing to solve them all in time, we knowingly create untold misery and suffering for most of humanity and generations to come through the centuries ahead. We are gambling with the very survival of our civilisation and species. The risks are described below, along with observations about how they play into the Food or War scenario. The detail, the scientific sources and the solutions, collective and individual, to each risk are described in more detail in Surviving the 21st Century.
Extinction and Ecological Collapse
More than half of the large animals that once inhabited the Earth have been wiped from it by human action since 1970, according to the Worldwide Fund for Nature’s Living Planet Index.3 So, too, have half the fish in the sea on which humans rely for food.4 Humans are, in the words of the great biologist E. O. Wilson, ‘tearing down the biosphere’, demolishing the very home that keeps us alive.5
Extinction, it should be noted, is a part of life: 99.9 per cent of all species ever to evolve on this planet have disappeared, and new ones like ourselves have arisen to replace them. But extinction rates like today’s – a hundred to a thousand times faster than normal – are a freak occurrence that usually takes tens of millions of years, not mere decades. Animal, plant and marine species are presently vanishing so fast that scientists have dubbed our time “the Sixth Extinction” – the sixth such megadeath in the geological history of the Earth.6 By the end of the present century, Wilson says, it is possible that up to half of the eight million species thought to exist here will be gone. Furthermore, in all previous extinctions, natural events like asteroid strikes and vast volcanic outbursts have been to blame. This will be the only time in the Earth’s history when the wipe-out was caused by a single species. Us.7
The probability of humans becoming extinct during the twentyfirst century is not high – but there are scenarios, such as an all-out nuclear war, runaway climate change (+5–10  C or more), or a compound collapse in the Earth’s main life support systems, in which it must be regarded as a possibility – and the fact that it is unpleasant to contemplate is no excuse for doing nothing to stop it.
However, there are also a number of credible scenarios in which large-scale ecosystem collapse could endanger civilisation and cause very high mortality among the world’s population. These revolve around the notion of ‘environmental security’ which is, in turn, very closely tied to human security – i.e. peace or war. An ecosystem is a biological community of mutually dependent species – and the removal of one species after another can undermine it and render it dysfunctional, in the same way that pulling one brick at a time out of your home will eventually cause it to fall down. Ecosystems support all life on the planet, and maintain the quality of air, water and soil on which it depends. For humans, they provide food and clean water (provisioning services), disease and climate regulation (regulatory services), spiritual and aesthetic fulfilment (cultural services), useful chemical energy (from plants) and soil formation (support services). As ecosystems decay, the decline and loss of these services often causes significant harm to human wellbeing and can inflame the tensions that lead to conflict.
The most destructive object on the planet, as we noted in Chapter 3, is the human jawbone. The need to keep it fed is responsible, every year, for the loss of up to 75 billion tonnes of topsoil, the wasting of six trillion tonnes of water, the release of five million tonnes of pesticides, and 30 per cent of the world’s climate-wrecking carbon emissions. In addition, the contemporary food system is the chief driver of deforestation, desertification, wildlife extinctions and impaired ecosystems. Among the most striking examples of food’s impact on the wild world are the 400+ ‘dead zones’ spreading through the world’s oceans from the Arabian Sea, to the Baltic and the Mississippi delta. These are oxygenless layers in the sea, where fish cannot survive. They are caused by topsoil dislodged by land clearing, over-farming and over-grazing, the use of huge quantities of artificial fertilisers, toxic chemicals and human sewage. Along with overfishing they contribute to an ongoing collapse in world wild fisheries and are a clear example of how the activity of one part of the food system can impair another. Similarly, most inland rivers and lakes in populated regions are eutrophic and polluted – and no longer capable of producing as much food as in the past. The loss of wild fisheries increases tensions between nations and fishers over what remains and can lead to ‘fish wars’. 8
The existing global food production system is therefore a major contributor to the decline and failure of ecosystem services needed to support the human population. This in turn rebounds on the food system itself. Furthermore, the extinction of wild animals and plants deprives the food industry of many edible species that may be needed as part of a healthy, diverse global diet in future.
The solution to the extinction crisis is to cease farming and grazing on about half the currently farmed area of the planet (25 million square kilometres), transfer food production to the cities where it can take advantage of all the nutrients and water currently being wasted, and employ many of the world’s farmers and indigenous people as Stewards of the Earth to manage the rewilding and regeneration of former farmlands. Food production can continue on the remaining 24 million square kilometres using eco-agriculture. This process is further described in Surviving the 21st Century and in Chapter 9 of this book.
How the existing food system plays into the risk of war can also be viewed through the lens of environmental security: war damages environments, making it harder for humans to sustain and feed themselves – and ruined environments themselves become cauldrons of war. This is plainly to be seen in the cases of Syria, South Sudan, Yemen and the Horn of Africa. What we most need are food systems that do not cause knock-on damage to either the environment and wildlife, the climate, the oceans or to consumer health – and which ease tensions, so promoting peace, not conflict. These are described in Chapters 8 and 9.
Resource Scarcity
The average citizen of planet Earth today uses at least ten times the volume of resources used by their grandparents a century ago. Since the human population has also quadrupled over the same time, this means humanity’s gargantuan appetite for minerals, metals, timber, water, food and energy has grown fortyfold in barely a hundred years. As the Global Footprint Network explains, we are presently using enough ‘stuff’ for 1.6 Earths, not just the one we have. We now outrun the Earth’s natural ability to supply our needs in August each year.9 As with the mining of groundwater, the decline and collapse of global resources like soil, water and phosphorus, is often imperceptible to the individual: people have simply no idea they are living on borrowed time and, with that, comes enormous risk.
To make the issue of resource consumption a little more personal: you (as an average individual citizen of the planet) will in your lifetime
– use 99,720 tonnes (i.e. 40 Olympic pools) of fresh water
– displace 750 tonnes of topsoil
– consume 720 tonnes of metals and materials
– use 80 billion joules of energy
– release 288 tonnes of CO2
– release 320 kilograms of toxic chemicals
– waste 13.4 tonnes of food
– destroy 800 square metres of forest.
Because of the long, cryptic, industrial and international trade chains which hide it, most of us are unaware of the vast damage we do to the planet through our simple habit of shopping.
Yes, some of us have a notion that some of our purchases may be bad for gorillas in the Congo, orangutans in Borneo or flamingos in the Atacama – but we mostly have no true appreciation of the wider havoc we inflict on the Earth and its natural systems by the ‘innocent’ act of consumption, which business and governments try constantly to convince us is essential to ‘growth and jobs’.
It should therefore come as no surprise that the world finds itself increasingly short of key resources like fresh water, soil, phosphorus, timber and certain minerals – and that these shortages are giving rise to tensions and even to conflicts. Indeed, resource scarcity has for some time been considered by strategic experts to be one of the most likely causes of war in the twentyfirst century.10
However, people are not equally responsible for the devastation of Planet Earth. The diagram below (Figure 6.1), from [[FIGURE 6.1 OMITTED]] Oxfam, illustrates how just one tenth of humanity consumes five times as much in the way of material resources (expressed here in the form of their carbon footprint) as the poorest half of the world population. The affluent are chiefly responsible for the destruction taking place on a global scale as they seek to sustain lifestyles that the planet can no longer afford or support.
The significance of this blind spot around consumption for global food security is very great. As described in earlier chapters, the world food system depends critically on soil, water, nutrients and a stable climate, to supply humanity’s daily need for nutriment – and all of these essential resources are in increasingly short supply, chiefly because of our own mismanagement of them and our collective failure to appreciate that they are finite. On current trends, the existing food system will tend to break down, first regionally and then globally, owing to resource scarcity from the 2020s onward, and especially towards the mid century – unless there is radical change in the world diet and the means by which we feed ourselves. This will lead to increasing outbreaks of violence and war. Nobody, neither rich nor poor, will escape the consequences.
Weapons of Mass Destruction
Detonating just 50–100 out of the global arsenal of nearly 15,000 nuclear weapons would suffice to end civilisation in a nuclear winter, causing worldwide famine and economic collapse affecting even distant nations, as we saw in the previous chapter in the section dealing with South Asia. Eight nations now have the power to terminate civilisation should they desire to do so – and two have the power to extinguish the human species. According to the nuclear monitoring group Ploughshares, this arsenal is distributed as follows:
– Russia, 6600 warheads (2500 classified as ‘retired’)
– America, 6450 warheads (2550 classified as ‘retired’)
– France, 300 warheads
– China, 270 warheads
– UK, 215 warheads
– Pakistan, 130 warheads
– India, 120 warheads
– Israel, 80 warheads
– North Korea, 15–20 warheads.11
Although actual numbers of warheads have continued to fall from its peak of 70,000 weapons in the mid 1980s, scientists argue the danger of nuclear conflict in fact increased in the first two decades of the twenty-first century. This was due to the modernisation of existing stockpiles, the adoption of dangerous new technologies such as robot delivery systems, hypersonic missiles, artificial intelligence and electronic warfare, and the continuing leakage of nuclear materials and knowhow to nonnuclear nations and potential terrorist organisations.
In early 2018 the hands of the ‘Doomsday Clock’, maintained by the Bulletin of the Atomic Scientists, were re-set at two minutes to midnight, the highest risk to humanity that it has ever shown since the clock was introduced in 1953. This was due not only to the state of the world’s nuclear arsenal, but also to irresponsible language by world leaders, the growing use of social media to destabilise rival regimes, and to the rising threat of uncontrolled climate change (see below).12
In an historic moment on 17 July 2017, 122 nations voted in the UN for the first time ever in favour of a treaty banning all nuclear weapons. This called for comprehensive prohibition of “a full range of nuclear-weapon-related activities, such as undertaking to develop, test, produce, manufacture, acquire, possess or stockpile nuclear weapons or other nuclear explosive devices, as well as the use or threat of use of these weapons.”13 However, 71 other countries – including all the nuclear states – either opposed the ban, abstained or declined to vote. The Treaty vote was nonetheless interpreted by some as a promising first step towards abolishing the nuclear nightmare that hangs over the entire human species.
In contrast, 192 countries had signed up to the Chemical Weapons Convention to ban the use of chemical weapons, and 180 to the Biological Weapons Convention. As of 2018, 96 per cent of previous world stocks of chemical weapons had been destroyed – but their continued use in the Syrian conflict and in alleged assassination attempts by Russia indicated the world remains at risk.14
As things stand, the only entities that can afford to own nuclear weapons are nations – and if humanity is to be wiped out, it will most likely be as a result of an atomic conflict between nations. It follows from this that, if the world is to be made safe from such a fate it will need to get rid of nations as a structure of human self-organisation and replace them with wiser, less aggressive forms of self-governance. After all, the nation state really only began in the early nineteenth century and is by no means a permanent feature of self-governance, any more than monarchies, feudal systems or priest states. Although many people still tend to assume it is. Between them, nations have butchered more than 200 million people in the past 150 years and it is increasingly clear the world would be a far safer, more peaceable place without either nations or nationalism. The question is what to replace them with.
Although there may at first glance appear to be no close linkage between weapons of mass destruction and food, in the twentyfirst century with world resources of food, land and water under growing stress, nothing can be ruled out. Indeed, chemical weapons have frequently been deployed in the Syrian civil war, which had drought, agricultural failure and hunger among its early drivers. And nuclear conflict remains a distinct possibility in South Asia and the Middle East, especially, as these regions are already stressed in terms of food, land and water, and their nuclear firepower or access to nuclear materials is multiplying.
It remains an open question whether panicking regimes in Russia, the USA or even France would be ruthless enough to deploy atomic weapons in an attempt to quell invasion by tens of millions of desperate refugees, fleeing famine and climate chaos in their own homelands – but the possibility ought not to be ignored.
That nuclear war is at least a possible outcome of food and climate crises was first flagged in the report The Age of Consequences by Kurt Campbell and the US-based Centre for Strategic and International Studies, which stated ‘it is clear that even nuclear war cannot be excluded as a political consequence of global warming’. 15 Food insecurity is therefore a driver in the preconditions for the use of nuclear weapons, whether limited or unlimited.
A global famine is a likely outcome of limited use of nuclear weapons by any country or countries – and would be unavoidable in the event of an unlimited nuclear war between America and Russia, making it unwinnable for either. And that, as the mute hands of the ‘Doomsday Clock’ so eloquently admonish, is also the most likely scenario for the premature termination of the human species.
Such a grim scenario can be alleviated by two measures: the voluntary banning by the whole of humanity of nuclear weapons, their technology, materials and stocks – and by a global effort to secure food against future insecurity by diverting the funds now wasted on nuclear armaments into building the sustainable food and water systems of the future (see Chapters 8 and 9).
Climate Change
The effects of food and war on climate change as it is presently predicted to occur were described in Chapter 3: in brief, the stable climate in which agriculture arose over the past 6000 years is now becoming increasingly unstable as a result of the billions of tonnes of carbon that humans are injecting into the atmosphere and oceans, forming a colossal heat engine to drive more frequent, violent weather. This in turn impairs food production in regions of the world already facing severe stresses from population growth and resource depletion. Military analysts describe climate change as a ‘threat multiplier’, augmenting the tensions, conflict and instability which already exist. In reality it is a feedback loop, in which worsening climate conditions cause greater food insecurity, which is met by measures (like increased land clearing and use of fossil fuels and chemicals), which in turn worsen climate conditions, which worsen food security, which cause wars, which inflict more eco-damage...
Two degrees (2  C) of global warming – described as the danger point for humanity – are predicted to occur well before 2050 because of our collective failure to curb our carbon emissions.16 Those 2  C of warming portend bad things for any food system that depends on the weather – but just how bad cannot easily be forecast as both the climate state and the response of the global food system are governed by human behaviour, which is fairly unpredictable. Current estimates suggest crop losses of the order of 20–50 per cent at the very time we are trying to raise food output by 50–70 per cent. What can be confidently predicted, however, is that there will be an increase in both the frequency and scale of harvest failures and agricultural disease outbreaks around the world as we approach the mid century – and that beyond 2  C of warming it will become very hard indeed to maintain a stable outdoors, agriculture-based system to meet an anticipated doubling in world demand for food by the 2060s. The ‘worst case’ risk of this, as previously outlined, would be ten billion people having to subsist on enough food to feed only four billion.
That, however, is by no means the worst case of the climate story. There are ominous signs that humans have already unleashed planetary forces over which we have absolutely no control – and that these, should they become large enough, will take charge of the Earth’s climate engine and drive it into a superheated condition of +9–10  C or even higher.
Today, more people are aware that global warming may lead to complete melting of all glaciers and the polar ice-caps, thereby raising sea levels by 65 metres and inundating almost all of the world’s seaboard cities, fertile river deltas and coastal plains.17 This would clearly have a devastating effect on coastal food production. However, this process will probably take several centuries, allowing populations ample time to relocate inland. That sea levels previously rose by a similar quantum at the end of the last Ice Age, flooding part of Australia, severing Britain from Europe and America from Asia, is proof enough that such events occur as a regular part of the Earth’s warming and chilling cycles.
The great existential threat to humanity lies in vast stores of frozen methane gas (CH4) locked into the soils of the tundra regions of Canada and Siberia, in colossal deposits of frozen methane on the continental seabed surrounding the Arctic Ocean, and in massive stores of methane submerged in peat deposits and swamps in places such as the Amazon and the wet tropical forests of Southeast Asia and Africa. Methane is a gas with 20–70 times the climate-forcing power of carbon dioxide. These deposits are the accumulation of the slow decomposition of planet and animal matter in the Earth’s sediments over several hundred million years – they are identical in origin to the gas bubbles that surface when we stir the bed of a pond or lake.
The actual volume of these methane deposits is still being assessed by science. Recent estimates suggest:
• seabed deposits – between 500–2500 billion tonnes of frozen carbon;18
• tundra deposits – potentially emitting 180–420 million tonnes of carbon a year by 2100; and
• tropical peat swamps – could emit 480–870 million tonnes of carbon a year by 2100.19
That carbon released from peat swamps, tundra and possibly the oceans can have a catastrophic effect on the Earth’s climate is foreshadowed by an event known as the Palaeocene–Eocene Thermal Maximum (PETM), which took place some 55 million years ago, when Earth took a sudden fever and its temperature rocketed upwards by +5–9  C. This ‘heat spike’ caused a lesser extinction event involving widespread loss of ocean life and a smaller toll of land animals.20 However, the heating occurred over a much longer period – 100–200,000 years, compared with human-driven heating (50–100 years) – and is thought to have been mainly caused by the drying out and burning of tropical peat swamps as the climate warmed. However, the volume of carbon which caused this sharp planetary heat spike in the past is estimated to be barely a tenth of that released by humanity today.21
Today, human activity in clearing rainforests, draining swamps and burning the world’s forests to open them up for farming and food production is releasing vast amounts of methane and CO2. Explosion craters have been reported across Canada and Siberia as frozen methane deposits well up and erupt with the melting of the tundra. And scientists from Sweden, Russia, Canada and America have reported methane bubbling from the seabed of the Arctic Ocean, though not yet in massive volumes. The risk in all this is that, by warming the planet by only 1–2  C, we have set in train natural processes that we are powerless to control, setting ourselves on an inescapable trajectory to a Hothouse Earth, 5–10  C or more above today’s levels.
Although it is hard to estimate, some scientists are of the view that fewer than one billion humans would survive such an event22 – in other words, nine people out of every ten may perish in the cycle of famines, wars, heatwaves and pandemic diseases which global overheating would entail. This underlies the deadly urgency of ceasing to burn all fossil fuels, locking up as much carbon as possible and re-stabilising the Earth’s climate. In that, food production can and will play a central role.
Poisoned Planet
‘Earth, and all life on it, are being saturated with man-made chemicals in an event unlike anything which has occurred in all four billion years of our planet’s story. Each moment of our lives, from conception unto death, we are exposed to thousands of substances, some deadly in even tiny doses and most of them unknown in their effects on our health and wellbeing or upon the natural world. These enter our bodies with every breath, each meal or drink, the clothes we wear, the products with which we adorn ourselves, our homes, workplaces, cars and furniture, the things we encounter every day. There is no escaping them. Ours is a poisoned planet, its whole system infused with the substances humans deliberately or inadvertently produce in the course of extracting, making, using, burning or discarding the many marvellous products on which modern life depends. This explosion in chemical use and release has all happened so rapidly that most people are blissfully unaware of its true magnitude and extent, or of the dangers it now poses to us all as well as to future generations for centuries to come.’
This is a summation of the chemical crisis facing all of humanity, as well as all life on Earth, which I wrote in Surviving the 21st Century, and which is based on the extensive scientific research reported in Poisoned Planet.23 It is a crisis with profound impact for everyone.
According to the medical journal The Lancet, nine million people – one in six – die every year from chemical pollution of their air, water, food and living environment.24 A further 40 million die from the so-called noncommunicable or ‘lifestyle’ diseases (NCDs), cancer, heart disease, diabetes and lung disease, which are mostly diet-related.25
Food production, as we have seen, is deeply implicated in the chemical deluge. However, it is also an existential threat to human health, both in terms of infectious disease and the new ‘lifestyle’ diseases. No-one to my knowledge has compiled an accurate assessment of the total chemical effusion of humanity or presented a realistic impression of its true scale. Box 6.1 represents my own best estimate, drawn from various reliable sources.
From this it can easily be seen that the scale of humanity’s chemical assault on ourselves and on the planet is many times the scale of our climate assault – yet this issue commands nowhere near the political or scientific priority that it should. It is arguably the most under-rated, under-investigated and poorly understood of all the existential threats to humanity.
The poisoning of the Earth by human activities has grave implications for the health and safety of the global food chain and its eight billion consumers. It is not only the use of chemicals in food production that is of concern, but also the contamination of water, soils and livestock by industrial pollutants from other sources, such as mining or manufacturing. It is also the disruption of vital services such as pollination by insects of a [[BOX 6.1 OMITTED]] third of the world’s food crops and 90 per cent of wild plants.26 It is the contamination of up to three quarters of the world fish catch with microscopic plastic particles and clothing microfibres made by the petrochemical industry.27
The ending of this flood of poisons is a prerequisite for a safe, healthy and sustainable global food supply in future. And, since government regulation has largely failed to stem the worldwide flood, the task now falls to consumers – to choose foods which have been produced by safe methods and shun foods produced by unsafe methods. That is the only way that the food industry can be encouraged (and penalised) into doing the right thing by humanity and the planet: by consumers rewarding it for producing clean food and punishing it for toxic food. Otherwise it will continue to pollute as profitably as it can. It follows that the urgent global education of consumers about which foods are safe and which are toxic is also a pre-requisite.
Food Security
Our demand for food is set to double by the 2060s – potentially the decade of ‘peak people’, the moment in history when the irresistible human population surge may top out at around 10 billion. However, as we have seen, many of the resources needed to supply it agriculturally could halve and the climate for the growing of food outdoors become far more hostile.
Why food insecurity is an existential threat to humanity should, by now, be abundantly clear from the earlier chapters of this book: present systems are unsustainable and, as they fail, will pose risks both to civilization and, should these spiral into nuclear conflict, to the future of the human species.
The important thing to note in this chapter is that food insecurity plays into many, if not all, of the other existential threats facing humanity. The food sector’s role in extinction, resource scarcity, global toxicity and potential nuclear war has already been explained. Its role in the suppression of conflict is discussed in the next chapter. Its role in securing the future of the megacities, and of a largely urbanised humanity, is covered in Chapter 8. And its role in sustaining humanity through the peak in population and into a sustainable world beyond is covered in Chapter 9.
Food clearly has a pivotal role in the future of human population – both as a driver of population growth when supplies are abundant and as a potential driver of population decline, should food chains collapse. It is no exaggeration to state that the fate of civilisation depends on it.
Pandemic Disease
Disease pandemics have been a well-known existential risk to humanity since the plague of Athens in 430 BC – itself linked to a war. However, a point that escapes many people nowadays is that, as humans have become so numerous – indeed the predominant lifeform on the planet – we have also become the major food source for many microbes. We are now the ‘living compost heap’ on which they must dine and in which they must reproduce, if they are themselves to survive.
As our own population grows, pandemics are thus likely to increase, as more and more viruses and bacteria are forced to take refuge in humans following the depletion or total extinction of their natural hosts, the wild animals we are exterminating. This process is greatly assisted by our creation of megacities, tourism and air travel, schools and child-minding centres, air-conditioned offices, night clubs, sex with strangers, pet and pest animals, insects which prosper from climate change or human modification of the environment (like mosquitoes), ignorance, poor public hygiene, lack of clean water, and deficient food processing and handling.
So, while humanity is confronted with an ever-expanding array of parasites, we are simultaneously doing everything in our power to distribute them worldwide in record time – and to seed new pandemics. The World Health Organisation has identified 19 major infectious diseases with potential to become pandemic: chikungunya, cholera, Crimean-Congo haemorrhagic fever, Ebola, Hendra, influenza, Lassa fever, Marburg virus, meningitis, MERS-CoV, monkeypox, Nipah, plague, Rift Valley fever, SARS, smallpox, tularaemia, yellow fever and Zika virus disease.28 While none of these is likely to fulfil the Hollywood horror movie image of wiping out the human species – for the simple reason that viruses are usually smart enough to weaken to a sublethal state once comfortably ensconced in their new host – the apocalyptic horseman representing Pestilence and Death will nevertheless continue to play a synergetic role with his companions warfare, famine, climate change, global poisoning, ecological collapse, urbanisation and other existential threats.
Food insecurity affects the progression of pandemic diseases, often in ways that are not entirely obvious. First, new pandemics of infectious disease tend to originate in developing regions where nutritional levels are poor or agricultural practices favour the evolution of novel pathogens such as, for example, the new flu strains seen every year – which arise mainly from places where people, pigs and poultry live side-by-side and shuffle viruses between them – and also novel diseases like SARS and MERS. Second, because totally unknown diseases tend to arise first in places where rainforests are being cut down for farming and viruses hitherto confined to wild animals and birds make an enforced transition into humans. Examples of novel human diseases escaping from the rainforest and tropical savannah in recent times include HIV/AIDS, Hendra, Nipah, Ebola, Marburg, Lassa and Hanta, Lujo, Junin, Machupo, Rift Valley, Congo and Zika.29 And thirdly, because the loss of vital micronutrients from heavily farmed soils and from food itself predisposes many populations to various deficiency diseases – for example, a lack of selenium in the diet has been linked with increased risk from both HIV/AIDS and bowel cancer.30 A key synergy is the way hunger and malnourishment exacerbate the spread of disease, classic examples being the 1918 Global Flu Pandemic which spread rapidly among war-starved populations, or the more recent cholera outbreak in war-torn Yemen. In a fresh twist, Dr Melinda Beck of North Carolina University has demonstrated that obesity – itself a form of malnutrition – may cause increased deaths from influenza by both aiding the virus and suppressing the patient’s immune response.31
Yes Extinction---1AR
Nuclear war escalates and causes extinction---best models
Paul N. Edwards 17, CISAC’s William J. Perry Fellow in International Security at Stanford’s Freeman Spogli Institute for International Studies. Being Interviewed by EarthSky, “How Nuclear War Would Affect Earth’s Climate”, 9-8, earthsky.org/human-world/how-nuclear-war-would-affect-earths-climate] 
In the nuclear conversation, what are we not talking about that we should be?
We are not talking enough about the climatic effects of nuclear war.
The “nuclear winter” theory of the mid-1980s played a significant role in the arms reductions of that period. But with the collapse of the Soviet Union and the reduction of U.S. and Russian nuclear arsenals, this aspect of nuclear war has faded from view. That’s not good. In the mid-2000s, climate scientists such as Alan Robock (Rutgers) took another look at nuclear winter theory. This time around, they used much-improved and much more detailed climate models than those available 20 years earlier. They also tested the potential effects of smaller nuclear exchanges.
The result: an exchange involving just 50 nuclear weapons — the kind of thing we might see in an India-Pakistan war, for example — could loft 5 billion kilograms of smoke, soot and dust high into the stratosphere. That’s enough to cool the entire planet by about 2 degrees Fahrenheit (1.25 degrees Celsius) — about where we were during the Little Ice Age of the 17th century. Growing seasons could be shortened enough to create really significant food shortages. So the climatic effects of even a relatively small nuclear war would be planet-wide.
What about a larger-scale conflict?
A U.S.-Russia war currently seems unlikely, but if it were to occur, hundreds or even thousands of nuclear weapons might be launched. The climatic consequences would be catastrophic: global average temperatures would drop as much as 12 degrees Fahrenheit (7 degrees Celsius) for up to several years — temperatures last seen during the great ice ages. Meanwhile, smoke and dust circulating in the stratosphere would darken the atmosphere enough to inhibit photosynthesis, causing disastrous crop failures, widespread famine and massive ecological disruption.
The effect would be similar to that of the giant meteor believed to be responsible for the extinction of the dinosaurs. This time, we would be the dinosaurs.
Many people are concerned about North Korea’s advancing missile capabilities. Is nuclear war likely in your opinion?
At this writing, I think we are closer to a nuclear war than we have been since the early 1960s. In the North Korea case, both Kim Jong-un and President Trump are bullies inclined to escalate confrontations. President Trump lacks impulse control, and there are precious few checks on his ability to initiate a nuclear strike. We have to hope that our generals, both inside and outside the White House, can rein him in.
North Korea would most certainly “lose” a nuclear war with the United States. But many millions would die, including hundreds of thousands of Americans currently living in South Korea and Japan (probable North Korean targets). Such vast damage would be wrought in Korea, Japan and Pacific island territories (such as Guam) that any “victory” wouldn’t deserve the name. Not only would that region be left with horrible suffering amongst the survivors; it would also immediately face famine and rampant disease. Radioactive fallout from such a war would spread around the world, including to the U.S.
It has been more than 70 years since the last time a nuclear bomb was used in warfare. What would be the effects on the environment and on human health today?
To my knowledge, most of the changes in nuclear weapons technology since the 1950s have focused on making them smaller and lighter, and making delivery systems more accurate, rather than on changing their effects on the environment or on human health. So-called “battlefield” weapons with lower explosive yields are part of some arsenals now — but it’s quite unlikely that any exchange between two nuclear powers would stay limited to these smaller, less destructive bombs.

Nuke War ->Tornadoes
Nuclear war produces powerful anti-gravitational effects that generate atmosphere-sucking tornadoes---those cause extinction even with bunkers, turning the Earth into a Mars-like wasteland.
Dr. Stoyan Sarg 15, PhD Physics, Director of the Physics Research Department at the World Institute for Scientific Exploration, “The Unknown Danger of Nuclear Apocalypse,” https://www.foreignpolicyjournal.com/2015/10/09/the-unknown-danger-of-nuclear-apocalypse/, cc
With the new NATO plan for installation of nuclear tactical weapons in Europe, nuclear missiles may reach Moscow in only 6 minutes, and the opposite case is also possible in the same time. The question is: how can we be sure that this will not be triggered by a human error or computer malfunction. An adequate reaction dictated by the dilemma “to be or not to be” and the concept of preventive nuclear strike may lead to a nuclear consequence that is difficult to stop. At the present level of distributed controlled systems and military global navigations, this will lead to unstoppable global nuclear war. However, there is something not predicted, of which the military strategists, politicians and powerful forces are not aware. Probably, it will not be a nuclear winter that they hope to survive in their underground facilities. The most probable consequence will be a partial loss of the Earth’s atmosphere as a result of one or many powerful simultaneous tornadoes caused by the nuclear explosions.
In a tornado, a powerful antigravitational effect takes place. The official science does not have an adequate explanation for this feature due to an incorrect concept about space. The antigravitational effect is not a result of the circling air. It is a specific physical effect in the aether space that is dismissed in physics as it is currently taught. Therefore, the effective height of this effect is not limited to the height of the atmosphere. Then in the case of many simultaneous powerful tornadoes, an effect of suction of the earth atmosphere into space might take place. Such events are observed on the Sun and the present physical science does not have an explanation for them. The antigravitational effect is accompanied by specific electric and magnetic fields with a twisted shape. This is observed in tornado events on the Sun. Some effects in the upper Earth atmosphere known as sprites have a similar combination of electrical and magnetic fields but in a weaker form. They are also a mystery for contemporary physical science.
At the time of atmospheric nuclear tests, made in the last century, a number of induced tornadoes are observed near the nuclear mushroom as shown in Figure 1.
The strongest antigravitational effect, however, occurs in the central column of the formed nuclear mushroom. The analysis of underwater nuclear tests also indicates a strong antigravitational effect. It causes a rise of a vertical column of water. In the test shown in Figure 2, the vertical column contains millions tons of water.
Thermonuclear bombs are multiple times more powerful. The largest thermonuclear bomb of the former Soviet Union tested in 1961 is 50 megatons. It is 3,300 times more powerful than the bomb dropped by USA on Hiroshima at the second world war and may kill millions.
It is known that Mars once had liquid water and consequently an atmosphere that has mysteriously disappeared. If the scenario described above takes place, the Earth will become a dead planet like Mars. The powerful politicians, military adventurers and their financial supporters must be aware that even the most secured underground facility will not save them if a global nuclear conflict is triggered. Their disgraced end will be more miserable than the deaths of the billions of innocent human beings, including the animal world.
Escalation
First use breaks the taboo, sparking global preemptive nuclear war.
James Lebovic 23, professor of Political Science and International Affairs at The George Washington University, 1/11/2023, " The False Promise of Superiority," ISBN: 9780197680865, sg
A Better Label
The apparent taboo against nuclear use can reasonably be understood more as a “tradition” of nonuse (Paul 2009: 25–37). The fear in violating a tradition is setting “precedents” that could provoke further uses of nuclear weaponry. Viewed accordingly, “the most important reason for nuclear non-use is the expectation of leaders that using nuclear weapons today will result in other states being more likely to use them tomorrow, potentially against one’s own country or that of allies” (Gibbons and Lieber 2019: 34). Although a tradition might rest in normative influences, it can draw strength, as well, from the “logic of consequences” (Press, Sagan, and Valentino 2013: 189). If so, existing practices survive because abandoning them could prove costly.
Thus, the notion of a tradition takes on additional significance when viewed as established beliefs about the likely consequences of the first (post-war) use of nuclear weapons. Leaders might fear the reprobation of allies, and more neutral leaders and publics, should they violate a tradition of nonuse, which has held now for more than three-quarters of a century. They might also fear that any such action will convince other states that the threat of a nuclear attack is real (maybe imminent) and requires the precipitous, even preventative, use of nuclear weapons against potential threats. Conversely, they might fear that others will conclude that nuclear weapons are useful for limited military purposes. If used initially, without catastrophic social or economic effects, they might wonder whether the illusion of a nuclear war limited to surgical nuclear strikes will invite catastrophe.
We might conclude, then, that a tradition of nonuse gains strength through uncertainty. After all, most who write about the tradition tie its influence to concerns about the long-term consequences of nuclear weapons employment (see, e.g., Pauly 2015: 442). In that sense, the tradition fits comfortably with rational theory. Yet a tradition can also reflect the customs and beliefs that societies transmit from one generation to the next. It can thus rely on untested assumptions that here pertain to whether parties can control a nuclear conflict, whether nuclear conflicts will beget other nuclear conflicts, whether precise attacks that limit collateral damage are possible, and so forth. The danger, then, in the violation of a tradition (in setting a “precedent”) is that the first use will become the definitive use. In nuclear warfare, it could inspire the unfounded or premature “learning” of lessons; provoke a contagion of fears based on a new “understanding” of how nuclear temptations might spread; and spark precipitous or preemptive weapons employment, with the assumption that those “who hesitate are lost.”
Counterforce is indistinguishable from countervalue attacks OR it fails.
James Lebovic 23, professor of Political Science and International Affairs at The George Washington University, 1/11/2023, " The False Promise of Superiority," ISBN: 9780197680865, sg, SIOP – Singly Integrated Operations Plan, the US’s counter forcing strategy
If we look at the four categories in which SIOP targets were grouped by the Cold War’s end (US GAO 1991: 2), we can easily see that moving from the first to any of the next three— and especially the fourth— amounted to countervalue targeting: (1) Nuclear Forces (ballistic missiles and their launch facilities and con- trol centers; nuclear weapons storage sites; airfields supporting nuclear- capable aircraft; ballistic missile submarine bases); (2) Leadership (command posts; key communication facilities); (3) Other Military Forces (barracks, supply depots, marshaling points; airfields not supporting nuclear forces; ammunition storage facilities; tank and vehicle storage yards); and (4) War- Supporting Industrial and Economic Factories (industrial: ammunition factories, tanks and armored per- sonnel carrier factories, petroleum refineries, railway yards and repair facilities; eco- nomic: coal, basic steel, basic aluminum, and electric power).
We could argue that “Nuclear Forces” are counterforce targets, but even that distinction takes no account of their vast number, or locations proximate to urban areas. Indeed, a counterforce strategy aimed “strictly” at nuclear- force targets would require many more times the weapons needed to destroy Soviet cities (Lortie 2001: 23). Thus, the United States could not destroy military targets without imposing significant “value” damage through errant blasts, fallout, and the destruction of collocated targets (McKinzie et al. 2001). Although warfighters touted the idea of counterforce exchanges that would “spare” urban targets, the indirect and collateral effects on cities— ensuing, for instance, from the spread of fallout from “surgical strikes” on nuclear missiles— would include the deaths of millions of Soviet and US citizens. The destruction of roads, governmental facilities, communi- cation links, vital industries, and so forth would destroy critical economic, societal, and governmental nodes, with (cumulative) contagion effects that would, in turn, destroy society as it previously existed.
Adding targets to the US strike list, from any of the three other categories— despite a military rationale (“war supporting industry”)— would enormously increase the human toll. The SIOP arguably served, then, as a blueprint for an in- discriminate war: “When you’re talking about thousands of nuclear weapons— and the mass fires, fallout, and destruction that they can cause— the differences between counterforce and countervalue quickly begin to blur. Millions are going to die— instantly or over time— either way” (Lortie 2001: 26)
Even a limited conflict causes extinction – newest peer reviewed studies confirm 
Robock and Toon 16 – Alan Robock is a Professor of Environmental Sciences at Rutgers, Owen Brian Toon is a Professor of Atmospheric and Oceanic Sciences at the University of Colorado Boulder, (“Let’s End the Peril of a Nuclear Winter,” New York Times, Feb 11 2016, http://www.nytimes.com/2016/02/11/opinion/lets-end-the-peril-of-a-nuclear-winter.html?_r=0, jwg)  
IN the early 1980s, American and Russian scientists working together outlined a stark vision of the Cold War future. In a battle between the two superpowers, smoke from fires ignited by nuclear explosions would be so dense that it would block out the sun, turning the earth cold, dark and dry, killing plants and preventing agriculture for at least a year. This dystopia became known as nuclear winter. We haven’t heard much about this apocalyptic future in recent years. But the research into the destructive potential of a war involving nuclear weapons has continued. Even with the reduced nuclear arsenals that the United States and Russia agreed to in 2010, we have the ability not only to set off instantaneous destruction, but also to push global temperatures below freezing, even in summer. Crops would die and starvation could kill most of humanity. But it is not just the superpowers that threaten the planet. A nuclear war between any two countries using 100 Hiroshima-size atom bombs, less than half of the combined arsenals of India and Pakistan, could produce climate change unseen in recorded human history. This is why we should celebrate the recent agreement with Iran, which may stop it from producing a nuclear weapon. And it is also why we should look with deep alarm at North Korea’s recent launching of a rocket to put a satellite in orbit, in what is believed to be an effort to develop an intercontinental ballistic missile. Nine countries have nuclear arsenals, with an estimated total of 15,695 weapons, according to the Ploughshares Fund, a global securities group. About 94 percent are held by the United States and Russia. Except for North Korea, the other nuclear nations have each kept their arsenals at roughly 100 to 300 weapons. All have the destructive power to alter the global environment. These weapons have not been a deterrent to war or aggression. But even if you think they can be, how many would you have to use? The answer is, probably one. There are simply too many nuclear weapons in the world, by as much as a factor of 1,000, for anyone, anywhere, to be safe from the potential effects of even a small war. The chance that nuclear weapons would be used by mistake, in a panic after an international incident, by a computer hacker or by a rogue leader of a nuclear nation can be eliminated only by the removal of the weapons themselves. We were among the scientists involved in the initial research that discovered the potential for nuclear winter. More modern and advanced climate modeling has confirmed the initial findings and shown that the effects would last for more than a decade. The reason is that smoke from nuclear conflagrations would rise as high as 25 miles into the atmosphere, where it would be protected from rain and take at least 10 years to dissipate. In more recent research, we looked at the potential impact of a nuclear war between India and Pakistan, with each country detonating 50 Hiroshima-size bombs. These explosions would produce so much smoke that temperatures would plunge, shortening growing seasons and threatening the global food supply. Our calculations, based on how crops grow in different weather, showed that wheat, rice, corn and soybean production could be reduced by 10 percent to 40 percent overall for five years. The ozone layer would also be depleted, allowing more ultraviolet radiation to reach the earth’s surface. We hope this continuing research on the effects of even a so-called small nuclear war will highlight the threat to the planet in the same way that visions of a nuclear winter did more than three decades ago for Russian and American leaders, when the total number of nuclear weapons peaked at about 70,000. As Ronald Reagan put it in 1985, “A great many reputable scientists are telling us that such a war could just end up in no victory for anyone because we would wipe out the earth as we know it.” Mikhail S. Gorbachev, the last leader of the Soviet Union, echoed Reagan’s comment in an interview in 2000: “Models made by Russian and American scientists showed that a nuclear war would result in a nuclear winter that would be extremely destructive to all life on earth; the knowledge of that was a great stimulus to us” to reduce the size of nuclear arsenals in both countries. The Obama administration’s goal is to work for the elimination of nuclear weapons, with no specific timetable. But President Obama does not need a treaty with the Russians to take this action. He can just follow the lead of President George H. W. Bush, who unilaterally reduced America’s nuclear arsenal as the Soviet Union was disintegrating. With less than a year left in office, President Obama could add to his legacy by sending a similar signal to the Russians today. We could reduce our arsenal from roughly 7,000 weapons to 1,000, eliminating land-based missiles and outlining plans to further reduce air- and submarine-based missiles. Mr. Obama said himself in 2009 that “the existence of thousands of nuclear weapons is the most dangerous legacy of the Cold War” and that the United States, as the only nation to have used these weapons, had “a moral responsibility” to seek a world without them. “We have to insist,” he said, “‘Yes, we can.’”
Nuclear Winter
Most recent peer reviewed evidence supports nuclear winter- no black carbon rain out 
Tegmark, PhD, 6-29-23
(Max, professor doing AI research at the Massachusetts Institute of Technology https://time.com/6290977/nuclear-war-impact-essay/)
We know that an all-out U.S.-Russia nuclear war would be bad. But how bad, exactly? How do your chances of surviving the explosions, radiation, and nuclear winter depend on where you live? The past year’s unprecedented nuclear saber-rattling and last weekend’s chaos in Russia has made this question timely. To help answer it, I’ve worked with an amazing interdisciplinary group of scientists (see end credits) to produce the most scientifically realistic simulation of a nuclear war using only unclassified data, and visualize it as a video. It combines detailed modeling of nuclear targeting, missile trajectories, blasts and the electromagnetic pulse, and of how black carbon smoke is produced, lofted and spread across the globe, altering the climate and causing mass starvation. As the video illustrates, it doesn’t matter much who starts the war: when one side launches nuclear missiles, the other side detects them and fires back before impact. Ballistic missiles from U.S. submarines west of Norway start striking Russia after about 10 minutes, and Russian ones from north of Canada start hitting the U.S. a few minutes later. The very first strikes fry electronics and power grids by creating an electro-magnetic pulse of tens of thousands of volts per meter. The next strikes target command-and-control centers and nuclear launch facilities. Land-based intercontinental ballistic missiles take about half an hour to fly from launch to target. Major cities are targeted both because they contain military facilities and to stymie the enemy’s post-war recovery. Each impact creates a fireball about as hot as the core of the sun, followed by a radioactive mushroom cloud. These intense explosions vaporize people nearby and cause fires and blindness further away. The fireball expansion then causes a blast wave that damages buildings, crushing nearby ones. The U.K. and France have nuclear capabilities and are obliged by NATO’s Article 5 to defend the U.S. so, Russia hits them too. Firestorms engulf many cities, where storm-level winds fan the flames, igniting anything that can burn, melting glass and some metals and turning asphalt into flammable hot liquid. Unfortunately, peer-reviewed research suggests that explosions, the electromagnetic pulse, and the radioactivity aren’t the worst part: a nuclear winter is caused by the black carbon smoke from the nuclear firestorms. The Hiroshima atomic bomb caused such a firestorm, but today’s hydrogen bombs are much more powerful. A large city like Moscow, with almost 50 times more people than Hiroshima, can create much more smoke, and a firestorm that sends plumes of black smoke up into the stratosphere, far above any rain clouds that would otherwise wash out the smoke. This black smoke gets heated by sunlight, lofting it like a hot air balloon for up to a decade. High-altitude jet streams are so fast that it takes only a few days for the smoke to spread across much of the northern hemisphere. This makes Earth freezing cold even during the summer, with farmland in Kansas cooling by about 20 degrees centigrade (about 40 degrees Fahrenheit), and other regions cooling almost twice as much. A recent scientific paper estimates that over 5 billion people could starve to death, including around 99% of those in the US, Europe, Russia, and China – because most black carbon smoke stays in the Northern hemisphere where it’s produced, and because temperature drops harm agriculture more at high latitudes. It’s important to note that huge uncertainties remain, so the actual humanitarian impact could be either better or worse – a reason to proceed with caution. A recently launched $4M open research program will hopefully help clarify public understanding and inform the global policy conversation, but much more work is needed, since most of the research on this topic is classified and focused on military rather than humanitarian impacts. We obviously don’t know how many people will survive a nuclear war. But if it’s even remotely as bad as this study predicts, it has no winners, merely losers. It’s easy to feel powerless, but the good news is that there is something you can do to help: please help share this video! The fact that nuclear war is likely to start via gradual escalation, perhaps combined by accident or miscalculation, means that the more people know about nuclear war, the more likely we are to avoid having one.
Planetary Explosion
Nuclear war will result in planetary explosion
Chalko 03
Dr. Tom Chalko, MSC, PhD, head of Australia's physics, 2003 (March 3, Scientific Engineering Research, "Can a Neutron Bomb accelerate Global Volcanic Activity?", http://sci-e-research.com/neutron_bomb.html)
[bookmark: _Toc77820962]Consequences of using modern nuclear weapons can be far more serious than previously imagined. These consequences relate to the fact that most of the heat generated in the planetary interior is a result of nuclear decay. Over the last few decades, all superpowers have been developing so-called "neutron bombs". These bombs are designed to emit intensive neutron radiation while creating relatively little local mechanical damage. Military are very keen to use neutron bombs in combat, because lethal neutron radiation can peneterate even the largest and deepest bunkers. However, the military seem to ignore the fact that a neutron radiation is capable to reach significant depths in the planetary interior. In the process of passing through the planet and losing its intensity, a neutron beam stimulates nuclei of radioactive isotopes naturally present inside the planet to disintegrate. This disintegration in turn, generates more neutron and other radiation. The entire process causes increased nuclear heat generation in the planetary interior, far greater than the initial energy of the bomb. It typically takes many days or even weeks for this extra heat to conduct/convect to the surface of the planet and cause increased seismic/volcanic activity. Due to this variable delay, nuclear tests are not currently associated with seismic/volcanic activity, simply because it is believed that there is no theoretical basis for such an association. Perhaps you heard that after every major series of nuclear test there is always a period of increased seismic activity in some part of the world. This observable fact CANNOT be explained by direct energy of the explosion. The mechanism of neutron radiation accelerating decay of radioactive isotopes in the planetary interior, however, is a VERY PLAUSIBLE and realistic explanation. The process of accelerating volcanic activity is nuclear in essence. Accelerated decay of unstable radioactive isotopes already present in the planetary interior provides the necessary energy. The TRUE danger of modern nuclear weaponry is that their neutron radiation is capable to induce global overheating of the planetary interior, global volcanic activity and, in extreme circumstances, may even cause the entire planet to explode.
No Mindset Shift
No mindset shift-nuclear conflict causes a renewed arms race and escalation-radiation spills into other countries
Beres, 1974 
(Louis Rene, Professor at Penn, Apocalypse, pg. 159-160)
<In all likelihood, certain of the biological and ecological effects of a nuclear war between two countries would be felt in other countries as well. Radioactive fallout does not respect political boundaries. Because of the way that nuclear explosions behave in the atmosphere, the altitude reached by the mushroom-shaped cloud would depend on the force of the explosion. For yields in the low-kiloton range, the cloud would remain in the lower atmosphere, and its effects would be entirely local. That is, they would not extend beyond the boundaries of the combatant countries. However, for yields exceeding 30 kilotons, part of the cloud of radioactive debris would "punch" into the stratosphere, affecting many non-combatant countries as well.13 At the international level, the political effects of a nuclear war between two countries would be enormous. Since the nuclear firebreak would have been crossed, every state in the system would fear that the long-standing inhibitions against nuclear war-fighting were no longer operative. Within the resultant atmosphere of suspicion and apprehension, every state would begin to fear that it might become the victim of a preemptive strike. And such fears would generate new incentives to preempt. For those states that had not yet joined the nuclear club, the occasion of a two-country nuclear war would almost certainly mitigate on behalf of membership. Any previous inhibitions about "going nuclear" would most likely be cast aside in the wake of actual nuclear combat between two states. While such a scramble for nuclear weapon status might not be a rational reaction to the situation, history suggests it is a likely one. In terms of international law, such a reaction would provide an inevitable deathblow to the entire nonproliferation regime. Whatever hopes had existed for enforcing the claims of the Treaty on the Non-Proliferation of Nuclear Weapons and its associated international treaties and agreements would almost surely disappear. Whatever incentives had been held out by present members of the nuclear club to discourage further membership would now be overridden by the presumed security advantages of nuclear weapon status. The principles of realpolitik would be embraced by even those states that had formerly shown an interest in worldwide cooperative searches for security, and the nuclear supplier states would be moved to step up their commercial activities in the transfer of sensitive nuclear technology and facilities.>
Defense

Islands CP---2AC
1. Inbreeding 
Furlan et. al, 12 (Elise, “Small population size and extremely low levels of genetic diversity in island populations of the platypus, Ornithorhynchus anatinus”, National Institutes of Health, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3399204/) gbn-rkp
Genetic diversity generally underpins population resilience and persistence. Reductions in population size and absence of gene flow can lead to reductions in genetic diversity, reproductive fitness, and a limited ability to adapt to environmental change increasing the risk of extinction. Island populations are typically small and isolated, and as a result, inbreeding and reduced genetic diversity elevate their extinction risk. Two island populations of the platypus, Ornithorhynchus anatinus, exist; a naturally occurring population on King Island in Bass Strait and a recently introduced population on Kangaroo Island off the coast of South Australia. Here we assessed the genetic diversity within these two island populations and contrasted these patterns with genetic diversity estimates in areas from which the populations are likely to have been founded. On Kangaroo Island, we also modeled live capture data to determine estimates of population size. Levels of genetic diversity in King Island platypuses are perilously low, with eight of 13 microsatellite loci fixed, likely reflecting their small population size and prolonged isolation. Estimates of heterozygosity detected by microsatellites (HE= 0.032) are among the lowest level of genetic diversity recorded by this method in a naturally outbreeding vertebrate population. In contrast, estimates of genetic diversity on Kangaroo Island are somewhat higher. However, estimates of small population size and the limited founders combined with genetic isolation are likely to lead to further losses of genetic diversity through time for the Kangaroo Island platypus population. Implications for the future of these and similarly isolated or genetically depauperate populations are discussed. Genetic diversity has been identified as an important factor influencing a population's long-term potential for survival (Bouzat 2010). The contribution of genetic diversity has been recognized in numerous aspects of population persistence, and is critical for long-term fitness and adaptation [see Frankham (2005) for a review]. A loss of genetic diversity has been shown to affect individual fitness with decreased sperm quality (Hedrick and Fredrickson 2010), reduced litter size (Hedrick and Fredrickson 2010), increased juvenile mortality (Ralls et al. 1988), and increased susceptibility to disease and parasites (Coltman et al. 1999). Accordingly, populations lacking genetic diversity often exhibit an increased rate of extinction (Markert et al. 2010). Inbreeding, genetic drift, restricted gene flow, and small population size all contribute to a reduction in genetic diversity. Fragmented and threatened populations are typically exposed to these conditions, which is likely to increase their risk of extinction (Saccheri et al. 1998; Madsen et al. 1999; Frankham et al. 2010). Island populations are often isolated and small in size, and therefore experience increased levels of inbreeding and a greater impact of genetic drift. As a result, these populations generally have lower levels of genetic diversity and fitness than counterparts found in mainland populations. For example, the black-footed rock-wallabies of Barrow Island, Western Australia, have extremely low levels of genetic diversity (HE= 0.053), which has led to this population suffering inbreeding depression: females experience reduced fecundity and individuals exhibit increased levels of fluctuating asymmetry (Eldridge et al. 1999). These findings are not atypical with island populations frequently identified as having reduced genetic diversity, increased levels of inbreeding, and therefore a higher extinction risk (Frankham 1997).
1. Empirics
Kriege 15 (David Kriege, 3-11-2015, "Nuclear Weapons and Possible Human Extinction: The Heroic Marshall Islanders," Nuclear Age Peace Foundation, https://www.wagingpeace.org/nuclear-weapons-and-possible-human-extinction/) ank
Here is what we know: First, nuclear weapons are capable of causing human extinction, along with the extinction of many other species. Second, nine countries continue to rely upon these weapons for their so-called “national security.” Third, these nine countries are continuing to modernize their nuclear arsenals and failing to fulfill their legal and moral obligations to achieve a Nuclear Zero world – one in which human extinction by means of nuclear weapons is not a possibility because there are no nuclear weapons. Given these knowable facts, we might ask: What kind of “national security” is it to rely upon weapons capable of causing human extinction? Or, to put it another way: How can any nation be secure when nuclear weapons threaten all humanity? Certainly, it requires massive amounts of denial to remain apathetic to the extinction dangers posed by nuclear weapons. There appears to be a kind of mass insanity – a detachment from reality. Such detachment seems possible only in societies that have made themselves subservient to the nuclear “experts” and officials who have become the high priests of nuclear strategy. Whole societies have developed a gambler’s addiction to living at the edge of the precipice of nuclear annihilation. Remember Jonathan Schell’s insight: “We prepare for our extinction in order to assure our survival.” Of course, it is nonsensical to prepare for extinction to assure survival. Just as to achieve peace, we must prepare for peace, not war, we must be assuring our survival not by preparing for our extinction, but by ridding the world of the weapons that make this threat a possibility. We must, as Albert Einstein warned, change our “modes of thinking” or face “unparalleled catastrophe.”[iv] The Victims There have been many victims of the Nuclear Age, starting with those who died and those who survived the US atomic bombings of Hiroshima and Nagasaki. This year marks the 70th anniversary of those bombings. The survivors of those bombings are growing older and more anxious to see their fervent wish, the abolition of nuclear weapons, realized. In addition to the victims in the atomic-bombed cities, there have been many other victims of nuclear weapons. These include the people at the nuclear test sites and those downwind from them. They have suffered cancers, leukemia and other illnesses. The effects of the radiation from the nuclear tests have also affected subsequent generations, causing stillbirths and many forms of birth defects. The Marshall Islanders were one group of nuclear victims. They lived on pristine Pacific islands, living simple lives close to the ocean waters that provided their bounty. But between 1946 and 1958 the US conducted 67 nuclear tests in the Marshall Islands. The tests had the equivalent power of 1.6 Hiroshima bombs being exploded daily for 12 years. Some of the islands and atolls in the Marshall Islands became too radioactive to inhabit. The people of the Republic of the Marshall Islands (RMI), who became guinea pigs for the US to study, continue to suffer. They have never received fair or adequate compensation for their injuries resulting from the US nuclear testing program.
1. Isolation
Drake 15 (Nadia Drake, 6-23-2015, "Will Humans Survive the Sixth Great Extinction?," National Geographic News, https://www.nationalgeographic.com/news/2015/06/150623-sixth-extinction-kolbert-animals-conservation-science-world/) ank
Island populations are very vulnerable to extinctions for a couple of reasons. They tend to have been isolated. One of the things we’re doing is removing the barriers that used to keep island species isolated. New Zealand had no terrestrial mammals. Species that had evolved in the absence of such predators were incredibly vulnerable. A staggering number of bird species have already been lost on New Zealand, and a lot of those that remain are in deep trouble. So, places that have been isolated for a long time. Those are very vulnerable. Species that have a very restricted range, that exist only in one spot in the world, those tend to be extremely vulnerable. They have nowhere to go and if their habitat is destroyed, say, then they’re gone.
Protospermia CP---2AC
Perm---do both
It links to wipeout---if humans proliferate, they’ll re-civilize other planets and inevitably create the same Universe-destroying tech. Earth isn’t unique.
It doesn’t solve the impact to extinction---every person on the planet would still die AND there’s a huge future death count from all possible future lives derived from here.
No chance it works
Imacomputr 21 – Redditor, replying to their article, with no qualifications but making a lot of sense, August 2021, 
https://www.reddit.com/r/Foodforthought/comments/pidv2e/the_ability_to_stir_new_life_into_being_all/
It's an interesting idea, but it avoids discussing in any detail how this "protospermia" might work. Intuitively it seems like a nearly impossible task - certainly one we have nowhere near the required level of understanding to execute.
The proposal is to send a chemical mix appropriate for a target planet so that life evolves in a way specifically tailored for that planet. But given that we barely understand how life on our planet originated, and that we've never seen any alternative examples of how life might evolve elsewhere, how exactly are we supposed to guess which specific cocktail is necessary to eventually produce a new never-before-seen form of life?
It reminds me of the scene in Independence Day where they upload a virus to alien computers - we somehow develop something that plugs into a completely foreign architecture and can predict its outcome despite never testing it or even interacting with it directly.
Shelters CP---2AC
Shelters fail
Robert Klara 17. Staff writer for the History Channel. 10-16-2017. "Nuclear Fallout Shelters Were Never Going to Work." HISTORY. https://www.history.com/news/nuclear-fallout-shelters-were-never-going-to-work
And what sorts of quarters awaited those who staggered down the stairs? Only a handful were relatively posh; Chase Manhattan Bank, for one, dropped $49,000 on “compressed” wheat biscuits in banana and chocolate flavors to stock its five-story shelter. But most citizens would find only dank, low-ceilinged basements equipped with the barest necessities: bedding, drums of potable water, medical kits and government-issue wheat crackers. And while Uncle Sam thoughtfully provided toilet paper, the toilets themselves were harder to come by. A handy tip from a government booklet advised: “Make a commode by cutting the seat out of a chair and placing the pail under it.” It’s little wonder that the medical kits also included phenobarbital to chill everybody out.
Perhaps not surprisingly, the trouble with such crude accommodations became obvious almost immediately. Mere months into the program, reports emerged of leaking water drums and shelters that had never received any supplies. In a New York Times story in June of 1963, a Harlem woman asked, “Who’d want to go down there?” referring to the fetid tenement cellar meant to serve as her shelter space. The “rats are as big as dogs,” she said. “If fallout came, I’d just run.” In fact, the untenability of the shelters was public knowledge before they had even opened. A November 1961 story on the front page of The Washington Post bemoaned that most of the designated shelters would be little more than “cold, unpleasant cellar space, with bad ventilation and even worse sanitation.”
A Long Island family sits in a ‘Kidde Kokoon,’ an underground bomb shelter manufactured by Walter Kidde Nuclear Laboratories, in Garden City, New York, c. 1955. (Credit: Underwood Archives/Getty Images)
Conditions were a serious problem, but location was a bigger one. Two-thirds of the fallout shelters in the U.S. were in “risk areas”—neighborhoods so close to strike targets that they’d likely never survive an attack in the first place. In New York, for example, most of the government shelters could be found in Manhattan and Brooklyn—despite the fact that a 20-megaton hydrogen bomb detonated over Midtown would leave a crater 20 stories deep and drive a firestorm all the way to the center of Long Island. Even out there, Life magazine said, occupants of a fallout shelter “might be barbequed.”
What were the feds thinking? According to Kenneth D. Rose, author of the book One Nation Underground, defense officials placed their faith in the counterforce doctrine, a game theory that held that atomic war would be waged with only military installations as targets. But that was wishful thinking. “It wouldn’t take much for the whole theory to totally go south,” Rose said. “If a bomber missed its target and hit a city by mistake, then of course the gloves would come off and both sides would concentrate on cities as well.”
The shelters’ dubious utility also hinged on the shaky bet that the Soviets would drop only one bomb on a city like New York, an assumption that Khrushchev himself later ridiculed in his memoirs. If he’d managed to get “one or two big ones” into Gotham, wrote the Soviet Premier, “there wouldn’t be much of New York left.”
Shelters are irrelevant---long-term environment AND radiation damage is too strong. 
Julius London & Gilbert F. White 19. London, an outstanding contributor to the atmospheric sciences, a former chair of the Astrophysical and Planetary Sciences (APS) Department at the University of Colorado; White was a prominent American geographer. 07/11/2019. “1. The Environmental Effects of Nuclear War—An Overview.” The Environmental Effects Of Nuclear War, Routledge.
Until recent years the evaluation of nuclear warfare effects has been chiefly in terms of the direct impacts of the blast, heat and local radioactive fallout as they destroy humans, artifacts and social structure. Much of the public debate over the notions of a winnable, limited nuclear war and of survival thereafter has focused on the enormity of demands placed upon medical assistance for those people who live through the initial blast, the rationale or absurdity of plans to carry out massive evacuations as a means of deterring or mitigating the consequences of nuclear attacks, and the complexity of reconstruction.
Now, greater attention is turning toward the environmental consequences of nuclear detonations. This is basically because of increasing recognition that regardless of the immediate impact on lives, health, buildings, public facilities and the means of production, nuclear explosions might drastically alter if not, perhaps, fatally impair the life support systems of the globe. The vision of increasing through civil defense the number of survivors from direct impacts becomes morbidly whimsical if the survivors are in environments no longer capable of providing essential water and food.
It is now generally believed that there is no tenable concept of a winnable nuclear war. Most observers agree that once a nuclear exchange is started it would most likely quickly escalate to a "total" war. Whether or not they are correct could only be proven by an initially limited nuclear exchange that might or might not trigger a broader, cataclysmic conflict. It has, however, become clear that the consequences of a mass nuclear exchange, if it were to occur, would be so catastrophic that all efforts must be exercised to prevent it. What are these consequences?
The following papers review recent efforts towards providing information on the short and long-term environmental consequences of total nuclear war. They do not deal with social or economic disruption to normal functions of society, nor with psychological trauma that may be caused by the extreme events, nor the breakdown of medical and other emergency support systems, topics which are nevertheless of profound importance in consideration of global consequences of such a calamitous event (see, for instance. Chazov and Vartanian, 1982; Laulan, 1982).
In the case of a widespread nuclear exchange as envisaged by some analysts, the intermediate and long-term effects would not necessarily be contained within any specific geographic area. In those circumstances the concept of a battlefield would no longer be applicable even if it were possible to limit the exchange to so-called tactical weapons. The use of tactical or counterforce targets would, in the view of those analysts, quickly extend to attacks on other than purely military nuclear installations.
The quality and extent of impairment to widespread life support systems from various patterns of nuclear explosions have been in controversy. Some sanguine observers have predicted that populations remote from direct bomb produced effects of light, heat and explosive blasts, and adequately protected from short-term fallout, would survive those early threats to life and health and promptly could set about the task of reconstructing their damaged physical and social systems. At the other extreme, observers have asserted that the impacts of a major exchange of nuclear warheads would wound the environment sufficiently to render the globe unable to support any substantial human population beyond a period of months or years. In between, and depending in part on assumptions made as to the number and nature of the detonations, are a variety of estimates as to the scope of environmental effects.

2AC – Wipeout
1 – Extinction outweighs.  It’s evil even if they win all arguments.
Torres 20 [Phil, Affiliate Scholar at the Institute for Ethics and Emerging Technologies, Founder of the X-Risks Institute, Writer Appearing in Skeptic, Free Inquiry, Bulletin of the Atomic Scientists, Salon, Truthout, Erkenntnis, Metaphilosophy, “Can Anti-Natalists Oppose Human Extinction? The Harm-Benefit Asymmetry, Person-Uploading, and Human Enhancement”, South African Journal of Philosophy, Volume 39, Issue 3, p. 8-10]
But claiming that there should not be any more people does not imply that the population should be zero. As already stated: life-extension technologies could enable people to live indefinitely long lives – that is, to attain what I call “functional immortality”, whereby one lives until she either succumbs to injury, commits suicide, or perishes due to the heat death of the universe.8 This gestures the “dual policy” at the heart of no-extinction anti-natalism: first, we should stop procreating entirely (anti-natalism), and second, we should develop safe and effective life-extension technologies (pro-immortalism). This should appeal to Benatar himself given his anti-Epicurean view that death is (often) bad and, as such, one ought to (typically) avoid it. The reason is that, when evaluating an outcome, any harm at all “will be decisive”. Since “we (usually) have an interest in continuing to exist…death may be thought of as a harm, even though coming into existence is also a harm” (Benatar 2006, 213). This links to an important distinction between “lives worth starting” and “lives worth continuing”. Although life is much worse than most of us realise, many lives are not so bad as to warrant suicide. Thus, they are worth continuing even though they were not worth starting, much like a movie that is worth finishing but not having started. (If only you had known the movie was bad, you would have stayed home rather than venturing out to the theatre.)
But just as there are human lives worth continuing, there are arguments for why human existence is worth continuing, even if it would have been better for our evolutionary lineage never to have been. The strongest argument against human extinction, if sound, comes from total utilitarianism. The first to articulate this idea was Henry Sidgwick [1874] 1962, although more recent versions proceed by calculating how many people could come to populate Earth or our future light cone, with some claiming that up to 10^46 “human lifetimes” could exist per century within our galactic supercluster (Ćirković 2002). Since people are the substrate or “containers” of well-being (or value), the more people there are with net positive amounts of well-being, the better things will go from the “point of view of the universe”. But creating new lives is incompatible with anti-natalism, so this line of argumentation is a non-starter in the present context. There is, however, an alternative approach that focuses not on the total number of people but on the quality of their lives – rather than merely “lives not so bad as to warrant suicide”, there could exist future life conditions that are extremely good and hence very much worth continuing.
Why believe that life in the future could improve? There are at least two reasons. First, there is at least some evidence that violence has declined over the past several centuries, if not longer (see Ferguson 2012 for criticisms). Since the middle of the twentieth century, the rights of many groups has expanded in the West, including women, minorities, LGBTQ people, and non-human animals – a process driven by what Steven Pinker (2011) names the “moral Flynn effect”. If this trend continues, we should expect the world to become even more peaceable and tolerant in the future; as Martin Luther King Jr. (1958) hypothesised, “the arc of the moral universe is long, but it bends toward justice”. Second, some transhumanists argue that radical human enhancements could significantly improve the human condition by augmenting core human capacities like cognition, emotion, wisdom, and morality (Bostrom 2008; Persson and Savulescu 2012). Transhumanist philosophers tell us that such enhancements could create a posthuman condition that is far superior in uncontroversial ways than the present human condition, which is marked by pervasive ignorance, violence, foolishness, and iniquity. Together, these two trends could greatly decrease the “magnitude”, to borrow Benatar’s term, of harm in the world. In doing so, they would yield a future situation marked by far more well-being than there is today, which is good from a total (and average) utilitarian perspective.
But one need not embrace utilitarianism to strongly oppose human extinction. I have elsewhere explored these arguments in great detail, so I will here offer only some brief summaries, directing readers to my prior work. The point is to underline that there are multiple lines of argumentation that (a) are compatible with Benatarian anti-natalism, and (b) independently converge on the conclusion that human extinction, if it were to occur, would constitute an immense tragedy. A few of these are:
(i) The argument from unfinished business. This states that, to quote Edmund Burke (1790, 359), civilisation is “a partnership not only between those who are living, but between those who are living, those who are dead, and those who are to be born”. That is to say, humanity is “building something” over time – a morally better society, a complete scientific picture of the universe, a world with no more scarcity, and so on – such that it behoves us not to end up being the failing link in the chain of generations.
(ii) The argument from cosmic uniqueness. According to a recent study that replaces the variables in the Drake equation with probability distributions, there is a very high probability that we are the only intelligent life forms in the Milky Way galaxy, if not the visible universe (Sandberg et al. 2018). To quote Parfit (2017, 437) once more:
if we are the only rational beings in the Universe…it matters even more whether we shall have descendants or successors during the billions of years in which that would be possible. Some of our successors might live lives and create worlds that…would give us all…reasons to be glad that the Universe exists.
(iii) The argument from normative uncertainty. There could be reasons, whether distinctly moral or not, for maintaining that human extinction would be extremely undesirable, but that the philosophical enterprise from the pre-Socratics to the present has not yet discovered. This gives us reason to hope that humanity does not go extinct, even if we believe that it should or that extinction would not ultimately be that bad. Tomorrow, a young genius could flip over a stone to find a novel insight that “radically changes the expected value of pursuing some high-level subgoal” (Bostrom 2014a).9
(iv) The argument from value-ladenness. Samuel Scheffler (2016; 2018) argues that most of us care about the continuation of our evolutionary lineage far more than we realise – that we have a “love for humanity”. This is supposedly revealed by the putative fact that most of us would become despondent if told, with certitude, that humanity would go extinct several decades after our deaths. As Scheffler writes, referring to future generations, “we have an interest in their survival in part because they matter to us; they do not matter to us solely because we have an interest in their survival” (Scheffler 2018, 57).
(v) The argument from final value. As Johann Frick (2017) observes, people commonly attribute “final value” (when something is valuable for its own sake) to a range of phenomena like languages, species, and cultures. This suggests, he argues, that humanity, “with its unique capacities for complex language use and rational thought, its sensitivity to moral reasons, its ability to produce and appreciate art, music, and scientific knowledge, its sense of history, and so on, should be deemed to possess final value” (Frick 2017, 359). Since it would be nonsensical to value things but “see no reason of any kind to sustain them or retain them or preserve them or extend them into the future” (Scheffler 2007, 106), we should conclude that “it would be very bad, indeed one of the worst things that could possibly happen, if, for preventable reasons, the end came much sooner rather than later” (Frick 2017, 344).
(vi) The argument from harm reduction in the wild. Some argue that there exists far more pain than pleasure in the natural world, in part because of r-selected species that give birth to tens or hundreds of offspring each reproductive cycle, only a relative few of which survive. If humanity exists long enough into the future, it could potentially develop ways to intervene in the ecosystem hierarchy to reduce the magnitude of harm in the biosphere.
Many more arguments for ensuring our survival could be adduced. In contrast, there are few compelling reasons for either indifference toward human extinction or seeing this outcome as desirable. Perhaps the two most notable are the argument from negative utilitarianism and the argument from anthropogenic destruction (which ties into Benatar’s misanthropic case for anti-natalism). The first claims that all that matters morally is the total amount of suffering in the world, independent of the total amount of well-being. Thus, if possible, one should become a “world-exploder” who destroys not just all sentient life on Earth, but the potential for sentient life to exist in our future light cone. (One realistic way of doing this might be to weaponise a particle accelerator. If the universe is in a “false vacuum” state, then it is theoretically possible to tip it into a “true vacuum” state by nucleating a “vacuum bubble” that expands in all directions at the speed of light, obliterating everything it encounters.10) The second claims that humans have destroyed so much of the biosphere that we deserve to perish. There are several fringe groups motivated by this view, such as the Gaia Liberation Front, that advocate for the involuntary annihilation of humanity; other groups, such as the Voluntary Human Extinction Movement (VHEMT), argue that humanity should voluntarily cease procreating for the sake of the “Gaian system”. (Thus, VHEMT are anti-natalists but for reasons unrelated to the harm-benefit asymmetry.)
Considering these for and against arguments together, there is, I believe, overwhelming reason to advocate for the continued existence of humanity. To quote Derek Parfit (1984, {452–453),
civilization began only a few thousand years ago. If we do not destroy [hu]mankind, these few thousand years may be only a tiny fraction of the whole of civilized human history. The difference between [nearly all and actually all people dying] may thus be the difference between this tiny fraction and all of the rest of this history. If we compare this possible history to a day, what has occurred so far is only a fraction of a second.
2 – No aliens
Beattie 21 [Andrew E. Snyder-Beattie.  DPhil Candidate in Zoology at Oxford University, Holds Degrees in Biomathematics and Economics, Dr. Anders Sandberg, Ph.D. in Computational Neuroscience from Stockholm University, Fellow at the Future of Humanity Institute, Dr. K. Eric Drexler, PhD from MIT, and Dr. Michael B. Bonsall, Professor of Mathematical Biology at the University of Oxford, PhD from the University of London, “The Timing of Evolutionary Transitions Suggests Intelligent Life is Rare”, Astrobiology, Volume 21, Number 3, 3/10/2021, https://www.liebertpub.com/doi/10.1089/ast.2019.2149]
6. Testable Predictions
The model offers a number of testable predictions. First, we conclude that intelligent life is exceptionally rare and that we may possibly be the only intelligent civilization within the observable universe, so long as we assume that intelligent life elsewhere requires similar evolutionary transitions. Although this may seem like a large assumption, there are good reasons to believe that many evolutionary transitions have universal properties (Levin et al., 2017). It also follows if we reason that our civilization is typical. If there were substantially easier evolutionary pathways to intelligent life that did not require such evolutionary transitions, we should expect to observe this easier evolutionary history instead. Although it is hard to show beyond doubt the absence of extraterrestrial intelligence, so far all of our astronomical data are consistent with being alone (Tipler, 1980). A handful of other testable predictions follow from the model as well.
6.1. Exceptionally rare transitions
The unlikeliness of different evolutionary transitions can also be tested more directly as we learn more about the underlying physical and biological processes of different evolutionary transitions or find evidence that a transition occurred more than once. Abiogenesis and eukaryogenesis both involve unexplained or partially unexplained paradoxes which could be resolved through further research. Examples include Eigen's paradox, describing the mystery of how systems for error correction evolved in the absence of error correction, with similar “chicken and egg” problems in the case of eukaryogenesis. Our model predicts that these paradoxes and similar ones may only be resolved by allowing for exceptionally rare chance events. If subsequent research discovers relatively easy pathways for each of these transitions (as it has done for multicellular life, for example), this would falsify our prediction (Chen and Kipping, 2018).
6.2. Habitability of red dwarf stars
There is an interesting connection between the evolutionary transitions model and arguments for the habitability of planets orbiting red dwarf stars (Rushby et al., 2013; Waltham, 2017).
A typical M dwarf star will last 1 trillion years, roughly two orders of magnitude longer than our Sun, and could also be host to habitable exoplanets (Haqq-Misra et al., 2017). However, the habitability of planets orbiting M dwarf stars remains an open question, as tidal locking, solar flares, or other harsh conditions could make these planets inimical to complex life (Zendejas et al., 2010). If we start with the assumption that environments around dwarf stars are just as habitable as our solar system, such that the transition parameters are the same, we can calculate the probability ratio of final evolutionary transitions occurring around such dwarf stars as opposed to a habitat lasting as long as Earth. These probability ratios are heavily skewed in favor of longer lasting environments, by between 4 and 10 orders of magnitude depending on the number of transitions (Fig. 5, top). Assuming we are typical for intelligent life and finding ourselves not orbiting a red dwarf star, our model brings us to a testable prediction that the transition parameters are not similar, and some other factor is reducing the habitability of dwarf star environments by a factor of over 10,000 when compared with the Earth. The strength of this predicted factor is great enough that the prediction ought to be testable when using climate models or other tools currently accessible, and coincide with eventual scientific consensus that dwarf stars are inimical for complex life.
[image: FIG. 5.]
FIG. 5. (Top) The ratio of final transitions that occur within a 5 Ga habitability window as opposed to a habitable window of another length of time, all else being equal. Habitable environments that last longer are more likely to support the final transition by many orders of magnitude, suggesting that other factors must reduce the habitability of red dwarf stars by many orders of magnitude. (Bottom) Probability ratios of earliest time abiogenesis could have occurred compared with a 3.8 Gya baseline. All else being equal, longer habitability windows have slightly higher probabilities, increasing the credence that the solar system was habitable from an early date (including an extraterrestrial origin of life). Color images are available online.
6.3. Extraterrestrial origin of life?
When was the earliest that life could have emerged? Given our model, we can evaluate this by taking the likelihood ratio between the hypothesis of an early conducive environment (say, with the formation of the oceans at 4.3 Gya) and the hypothesis that life was only possible relatively late in Earth's beginning (say, with the end of the Late Heavy Bombardment at 3.9 Gya). It has also been suggested that Mars was habitable 100 million years before Earth's oceans formed (Sleep and Zahnle, 1998), and that asteroids could have been habitable yet another 100 million years earlier (Abramov and Mojzsis, 2011). If the rate of material transfer between Mars and Earth is high enough to consider the two planets a single environment, we can compare the likelihood ratio between an extraterrestrial origin of life and origin of life on Earth as well. In general, the model favors hypotheses with earlier possible starting dates for the first transition (Fig. 5, bottom), with the strength increasing with the number of transitions included (Davies, 2003; McCabe and Lucas, 2010). The effect is very modest though. For example, the likelihood ratio for a 4.4 Gya starting point versus a 3.8 Gya starting point differs by only a factor of about two to seven. Perhaps more relevant is a prediction that if we were to find life on Mars, it would have emerged extremely early and have a common ancestor with life on Earth.
7. Conclusions
It took approximately 4.5 billion years for a series of evolutionary transitions resulting in intelligent life to unfold on Earth. In another billion years, the increasing luminosity of the Sun will make Earth uninhabitable for complex life. Intelligence therefore emerged late in Earth's lifetime. Together with the dispersed timing of key evolutionary transitions and plausible priors, one can conclude that the expected transition times likely exceed the lifetime of Earth, perhaps by many orders of magnitude. In turn, this suggests that intelligent life is likely to be exceptionally rare. Arriving at an alternative conclusion would require either exceptionally conservative priors, finding additional instances of evolutionary transitions, or adopting an alternative model that can explain why evolutionary transitions took so long on Earth without appealing to rare stochastic occurrences. The model provides a number of other testable predictions, including that M dwarf stars are uninhabitable, that many biological paradoxes will remain unsolved without allowing for extremely unlikely events, and that, counterintuitively, we might be slightly more likely to find simple life on Mars.
3 – Aliens make “universe” destruction inevitable – if there’s many and they’re intelligent, they’re equally likely to develop the same tech – humans not key.
4 – Universe is durable
Head 14 [Dr. Tom Head, PhD from Edith Cowan University, M.A. in Humanities from California State University, Dominguez Hills, M.Th. Student in Practical Theology, University of South Africa, expected 2022, Author of Conversations with Carl Sagan, Author of World History 101, BA from Excelsior College, Author or Coauthor of 29 Nonfiction Books, Columnist, Scriptwriter, Research Paralegal, “Why We Can’t Accidentally Destroy the Universe”, Mysterious Universe, 9/15/2014, https://mysteriousuniverse.org/2014/09/why-we-cant-accidentally-destroy-the-universe/]
Stephen Hawking’s recent remarks regarding the possibility that our descendants might one day destroy the universe by disrupting the Higgs field with a larger-than-Earth supercollider has gotten people thinking: is there anything we could do now that would destroy the universe?
The answer to that question is, by all appearances, a pretty clear no. Here are two good reasons why:
1. The universe is really, really durable.
Last April, astronomers witnessed gamma-ray burst (GRB) 130427A and, short of being bigger than other gamma ray bursts they’d observed, it wasn’t particularly remarkable: just a star 20 to 30 times the Sun’s mass collapsing and exploding in a way we can’t fully understand, creating a black hole and outshining local objects from millions of light years away. This sort of thing happens fairly regularly all over the universe, and was presumably more common for most of the universe’s history.
Although these gamma-ray bursts occur on a scale and with a power that exponentially exceeds anything humanity can produce (and anything humanity is likely to produce for a very long time), they don’t appear to do any tangible harm to the structure of the universe itself.
2. We don’t have the technology to do anything the natural world isn’t already doing. 
If we can’t endanger the universe with raw explosive power, can we can endanger it by tinkering with the natural order of things? Maybe, if we ever figure out how, but everything humanity has ever done so far has fallen well within the parameters of the natural order of things.
Even nuclear fission, the go-to example of humanity harnessing the power of the gods, is nothing new; it occurred naturally in 17 underground sites in West Africa two billion years ago, no Manhattan Project needed. And the Large Hadron Collider, wonderful though it is, just stimulates weak, observable versions of processes that naturally occur in local space on a regular basis. There is, in the words of Ecclesiastes, nothing new under the Sun. All we’re ultimately doing is rearranging our environment, much like other nestmaking animals do; we have yet to create anything that is, in a cosmic sense, out of the ordinary. And as the universe is unlikely to be destroyed by something that it ordinarily produces on its own, it should be safe from us for a long time to come.
5 – Humans tech solves universe destruction:
A – Type 2 enables wormholes.
Creighton 14 [Jolene, Science Journalist and Instructor at the University of Southern Missisipi, “The Kardashev Scale – Type I, II, III, IV, and V Civilization”, http://futurism.com/the-kardashev-scale-type-i-ii-iii-iv-v-civilization/]
We have reached a turning point in society. According to renowned theoretical physicist Michio Kaku, the next 100 years of science will determine whether we perish or thrive. Will we remain a Type 0 civilization, or will we advance and make our way into the stars? Experts assert that, as a civilization grows larger and becomes more advanced, its energy demands will increase rapidly due to its population growth and the energy requirements of its various machines. With this in mind, the Kardashev scale was developed as a way of measuring a civilization’s technological advancement based upon how much usable energy it has at its disposal. MEET THE KARDASHEV SCALE The scale was originally designed in 1964 by the Russian astrophysicist Nikolai Kardashev (who was looking for signs of extraterrestrial life within cosmic signals). It has 3 base classes, each with an energy disposal level: Type I (10¹⁶W), Type II (10²⁶W), and Type III (10³⁶W). Other astronomers have extended the scale to Type IV (10⁴⁶W) and Type V (the energy available to this kind of civilization would equal that of all energy available in not just our universe, but in all universes and in all time-lines). These additions consider both energy access as well as the amount of knowledge the civilizations have access to. First, it is important to note that the human race is not even on this scale yet. Since we still sustain our energy needs from dead plants and animals, here on Earth, we are a lowly Type 0 civilization (and we have a LONG way to go before being promoted to a type I civilization). Kaku tends to believe that, all things taken into consideration, we will reach Type I in 100 – 200 years time. But what does each of these categories actually stand for in literal terms? A Type I designation is a given to species who have been able to harness all the energy that is available from a neighboring star, gathering and storing it to meet the energy demands of a growing population. This means that we would need to boost our current energy production over 100,000 times to reach this status. However, being able to harness all Earth’s energy would also mean that we could have control over all natural forces. Human beings could control volcanoes, the weather, and even earthquakes! (At least, that is the idea.) These kinds of feats are hard to believe, but compared to the advances that may still be to come, these are just basic and primitive levels of control (it’s absolutely nothing compared to the capabilities of societies with higher rankings). The next step up – a Type II civilization – can harness the power of their entire star (not merely transforming starlight into energy, but controlling the star). Several methods for this have been proposed. The most popular of which is thehypothetical ‘Dyson Sphere.’ This device, if you want to call it that, would encompass every single inch of the star, gathering most (if not all) of its energy output and transferring it to a planet for later use. Alternatively, if fusion power (the mechanism that powers stars) had been mastered by the race, a reactor on a truly immense scale could be used to satisfy their needs. Nearby gas giants can be utilized for their hydrogen, slowly drained of life by an orbiting reactor. What would this much energy mean for a species? Well, nothing known to science could wipe out a Type II civilization. Take, for instance, if humans survived long enough to reach this status, and a moon sized object entered our solar system on a collision course with our little blue planet–we’d have the ability to vaporize it out of existence. Or if we had time, we could move our planet out of the way, completely dodging it. But let’s say we didn’t want to move Earth… are there any other options? Well yes, because we’d have the capability to move Jupiter, or another planet of our choice, into the way – pretty cool, right? So we’ve gone from having control over a planet, to a star, which has resulted in us harboring enough “disposable” energy to essentially make our civilization immune to extinction. But now, onto Type III, where a species then becomes galactic traversers with knowledge of everything having to do with energy, resulting in them becoming a master race. In terms of humans, hundreds of thousands of years of evolution – both biological and mechanical – may result in the inhabitants of this type III civilization being incredibly different from the human race as we know it. These may be cyborgs (or cybernetic organism, beings both biological and robotic), with the descendants of regular humans being a sub-species among the now-highly advanced society. These wholly biological humans would likely be seen as being disabled, inferior, or unevolved by their cybernetic counterparts. At this stage, we would have developed colonies of robots that are capable of ‘self replication’; their population may increase into the millions as they spread out across the galaxy, colonizing star after star. And these being might build Dyson Spheres to encapsulate each one, creating a huge network that would carry energy back to the home planet. But stretching over the galaxy in such a manner would face several problems; namely, the species would be constrained by the laws of physics. Particularly, light-speed travel. That is, unless they develop a working warp drive, or use that immaculate energy cache to master wormhole teleportation (two things that remain theoretical for the time being), they can only get so far. Kardashev believed a Type IV civilization was ‘too’ advanced and didn’t go beyond Type III on his scale. He thought that, surely, this would be the extent of any species’ ability. Many think so, but a few believe there is a further level that could be achieved. (I mean, surely there is a limit?) Type IV civilizations would almost be able to harness the energy content of the entire universe and with that, they could traverse the accelerating expansion of space (furthermore, advance races of these species may live inside supermassive black holes). To previous methods of generating energy, these kinds of feats are considered impossible. A Type IV civilization would need to tap into energy sources unknown to us using strange, or currently unknown, laws of physics. Type V. Yes, Type V might just be the next possible advancement to such a civilization. Here beings would be like gods, having the knowledge to manipulate the universe as they please. Now, as I said, humans are a very, very long way from ever reaching anything like this. But it’s not to say that it cannot be achieved as long as we take care of Earth and each other. To do so, the first step is to preserve our tiny home, extinguish war, and continue to support scientific advances and discoveries.
B – Universe inevitably undergoes heat death – only wormholes save aliens.
Kaku 4 [Michio, Prof of Physics at City University of New York, Astrobiology Magazine, “How Advanced Could They Be?” April 26, http://www.astrobio.net/news/modules.php?op=modload&name=News&file=article&sid=939&mode=thread&order=0&thold=0]
There is also the possibility that a Type II or Type III civilization might be able to reach the fabled Planck energy with their machines (10^19 billion electron volts). This is energy is a quadrillion times larger than our most powerful atom smasher. This energy, as fantastic as it may seem, is (by definition) within the range of a Type II or III civilization.  The Planck energy only occurs at the center of black holes and the instant of the Big Bang. But with recent advances in quantum gravity and superstring theory, there is renewed interest among physicists about energies so vast that quantum effects rip apart the fabric of space and time. Although it is by no means certain that quantum physics allows for stable wormholes, this raises the remote possibility that a sufficiently advanced civilizations may be able to move via holes in space, like Alice's Looking Glass. And if these civilizations can successfully navigate through stable wormholes, then attaining a specific impulse of a million seconds is no longer a problem. They merely take a short-cut through the galaxy. This would greatly cut down the transition between a Type II and Type III civilization. Second, the ability to tear holes in space and time may come in handy one day. Astronomers, analyzing light from distant supernovas, have concluded recently that the universe may be accelerating, rather than slowing down. If this is true, there may be an anti-gravity force (perhaps Einstein's cosmological constant) which is counteracting the gravitational attraction of distant galaxies. But this also means that the universe might expand forever in a Big Chill, until temperatures approach near-absolute zero. Several papers have recently laid out what such a dismal universe may look like. It will be a pitiful sight: any civilization which survives will be desperately huddled next to the dying embers of fading neutron stars and black holes. All intelligent life must die when the universe dies.



Humans Good---Heat Death---2AC (This answers Phase Transition) 
Universal heat death is inevitable and destroys all life---human survival is key to engineer a way out
Michael Hanlon 15, Science Journalist Whose Work Appeared in The Sunday Times and The Daily Telegraph, Science Editor at the Daily Mail, Author of In the Interests of Safety, Degree in Earth Sciences from Dundee University, Former Editor at the Daily Express and the Irish News, “Save the Universe”, Aeon, 4/2/2015, https://aeon.co/essays/what-can-we-do-to-save-the-universe-from-certain-death
We are doomed. Our best efforts to reproduce, to conserve, protect and survive will, in the end, come to nought. We could sort out climate change, dispose of our nuclear arsenals, ban research into killer AIs, and still the end would come, as surely as night follows day.
The problem is physics itself. Our home – our planet, our Solar System and indeed our entire Universe – has a finite lifespan. All that is will be destroyed, either in fire or, as observations suggest now seems more likely, in a lingering, depressing ‘heat death’. The stars will all go out, and the expanding cosmos will be no more than a colossal, black and freezing void in which nothing of interest ever happens again. The laws of nature insist upon it.
Or do they? Human ingenuity has carried us a long way before now. What’s more, any final cosmic calamity is likely to be a very long way into the future. We have time to prepare.
It strikes me, then, that a Save the Universe Project might not be such a fanciful idea. Just as, in the end, the only sustainable solution to climate change might well require us to venture great engineering projects on a planetary scale, the task of engineering a viable home of thought that will last an eternity will fall to our distant descendants – or to other intelligent beings that might share our universe. The cosmic threats to intelligence are too vast and remote for us to tackle now – but we can start scouting the territory, and seeing the shape of possible solutions.
To understand how the Universe could be engineered to remain life-friendly for eternity, we need to understand what the fate of the cosmos would be if no one tried to interfere. Let’s start with home.
Earth is about 4,600 million years old, roughly the same age as our Sun and the rest of the Solar System. Our planet has been home to life for 3 billion years and to humans for 200,000. Right now, the Sun, the source of almost all our heat and light, is about halfway through its life. This might seem to suggest that the story of life on Earth has more than 4 billion years to run. But this is not so.
As the Sun consumes its hydrogen fuel, it will get hotter. Eventually this natural stellar warming will sterilise our planet. Earth currently lies in our System’s ‘Goldilocks Zone’, a narrow band in which temperatures are just right: high enough for water not to freeze (for the most part) and low enough for it not to boil. In a billion years, we will find ourselves near the inner edge of the zone. Temperatures will climb a few degrees per millennium. This process will be accelerated by the natural feedback loop of global warming, as the oceans start to evaporate and gigatonnes of water vapour, a potent greenhouse gas, enter the atmosphere.
The senile Sun will bloat and expand, searing our planet’s surface until even the rock glows red. Earth’s story is over
A few hundred million years hence, large parts of the Earth will be uninhabitable. The Equatorial seas will be a sterile bath nudging 80°C/176°F. What this means is that, rather disappointingly, life’s journey on Earth is already three-quarters done. This fact was only recently appreciated. You might want to sit with it for a moment.
Right to the last, life will adapt magnificently. But in the end, the final great extinction event will get the better of it. In a billion years, our planet will be a hot, humid hell, riven by searing hurricanes, its continents mostly desert. From space, it will no longer be a pretty blue-green ball but a yellowish orb, a glint of bare rock around the equator, the skies full of dust. By 1,200,000,000AD, in a strange symmetry, the ancient Earth will start to resemble its own earliest self. No animals, no plants: just a few hardy bacteria eking out a precarious existence in superheated saline pools. Eventually the remaining seas will boil. The senile Sun will bloat and expand, engulfing Mercury and Venus and searing our planet’s surface until even the rock glows red. The Earth’s story is over.
But that needn’t be the end of life in the Universe.
Let us assume that our planet is not unique; that intelligent life is fairly common. Our Sun will not be the last star to die. Recent findings from NASA’s Kepler Space Telescope suggest that there might be as many as a billion Earth-like planets in the Milky Way alone. There is time left for countless civilisations to rise and fall, long after the death of old Earth.
No refuge is permanent, of course. In time, the stars – all septillion of them (in the observable universe) – will stop shining. Big, hot stars such as our Sun consume hydrogen fuel in periods ranging from a few tens of millions of years to a few billion. New generations of such stars will be born long after ours runs amok. But eventually, the Universe’s supply of accessible free hydrogen will run out. The last survivors will be the red dwarfs, the commonest of stars. The remarkable thing about red dwarfs is their longevity. Some will last 20 trillion years – 4,000 times longer than our Sun. Any planets orbiting red dwarfs (and we know there are plenty of them) will, potentially, have heat and light to allow life of some kind to exist for that long.
But even red dwarfs are mortal. In 100 trillion years, the very last generation of hydrogen-burning astral bodies will have been born from the few remaining gas clouds. By 200 trillion AD the last stars will go out. From now on, the Universe is almost black and impossibly cold. Life, if any survives, will have fallen on hard times indeed.
Now we move into more uncharted waters. It is worth saying here that we are still not entirely sure what the ultimate fate of the cosmos might be. It used to be thought that there was enough matter (including dark matter) and energy in the Universe for its combined gravitational pull to slow down the cosmic expansion, bring it to a halt and eventually bring all the stars back together again in a reverse-rerun of the Big Bang – the so-called Big Crunch. In fact, there doesn’t seem to be quite enough stuff for this to happen. But there are other, disastrous, possibilities.
In 1999, Robert Caldwell, a physicist at Dartmouth College in New Hampshire, pointed out that dark energy, which propels the Universe’s expansion, might one day be much stronger. According to some calculations, a stronger version of dark energy, called phantom energy, could literally tear apart the entire Universe, atom by atom – a disaster called the Big Rip. This could happen as ‘soon’ as 20 billion years from now.
But let us for the sake of argument assume that there are no crunches or rips in our future. The downside of this relatively gentle scenario is that the future will be an impossibly gloomy and boring place. As Professor Martin Rees, the Astronomer Royal put it to me: ‘If the cosmic acceleration continues … the observable universe gets emptier and more lonely. Distant galaxies will not only move further away, but recede faster and faster until they disappear.’
As the galaxies vanish over each other’s horizons, and after the last red dwarfs die, the cosmos will be ruled by strange, even dimmer entities – ‘brown dwarfs’, lone, Jupiter-sized planets that never got hot enough to turn into stars. The heat of their interiors could keep a civilisation going for a billion billion years. Then there are the white-dwarf remnants of old dead stars, and ‘degenerate’ monsters – the black holes and neutron stars. Across swathes of space bigger than our Milky Way, the brightest objects will glow with the same energy as a 40-watt electric light bulb.
By the time the Universe is a quadrillion quadrillion years old, the only power sources will be the remnants of stars and planets. Their very protons, the core building blocks of matter, will start to decay, releasing tiny puffs of energy. But even these last outposts on Eternity Road will, in the end, crumble. Entropy will win. The Universe will end, not with a bang, but with a whimper, maybe 10 googol years from now (a googol is a one with 100 noughts after it).
That is, if no one tries to do anything about it.
So, what can be done? Should life surrender to its sad, entropic fate, or should we (for ‘we’ are the only entities we know of who might be able to make a difference) at least begin to think about postponing – perhaps indefinitely – the death of the only home we have? It sounds ridiculous, and out of keeping with the current philosophy to ‘leave nature be’. But the truth is, we face eternal annihilation if we do nothing.
We can certainly delay our demise in our Solar System. As the Sun warms, we could move outwards – to the conveniently placed Mars, or to the moons of Jupiter or Saturn. A billion years’ hence, a balmy Mars will be as warm as Earth is today. Three billion years on, and Titan, Saturn’s icy companion, might be a mild, watery paradise with a thick atmosphere and none of the deadly radiation that afflicts Jupiter’s inner moons.
If we find that we are terribly attached to dear old Earth we could simply move it into a new orbit. Propelling asteroids or comets at near-miss distance would allow us to use their gravitational pull to act as a celestial tugboat, dragging the Earth out of the fiery clutches of our Sun.
But that just buys us time – 3 or 4 billion years. Note that no one is assuming that anything resembling humans will be alive then. I am talking about our successors – either a replacement species, or possibly sentient machine intelligences that have taken over from thinking meat. Either way, we, or they, will need to find a new home.
By then our descendants might have found common cause with extrasolar alien intelligences, assuming they exist. Far-seeing minds will know, as we do, that not even the red and brown dwarfs will last forever. From now on, the battle will not be against the heat of dying suns, but against cold. With no stars, any lifeforms or machines will have to find new ways of powering themselves and their civilisations.
Lack of resources will be a huge issue – on the cosmic scale just as it is here on Earth today. Even with no phantom energy, the rate at which the Universe is expanding will keep accelerating. That’s bad news, according to Fred Adams, an astrophysicist at the University of Michigan who has written extensively about the long-term fate of the Universe: in time, the vast bulk of matter and energy that we can theoretically access will simply disappear over our event horizon. The riches of the cosmos will be causally disconnected from ‘our’ backwater forever. ‘This isolation imposes important restrictions on resources,’ Adams told me. ‘All you get [in the very distant future] is what is currently in the local group of galaxies. This constraint limits the amount of gas to make new stars, for example. As a result, life will have a harder time surviving to extremely long times.’
Fortunately, useful energy is woven into the bedrock of creation. Over long enough periods of time – and time is one thing not in short supply – the minute amounts of energy generated by processes such as proton decay can be harvested and made to do useful work.
In 1960, Freeman Dyson, then a physicist at Princeton, proposed that any sensible civilisation would build great solar-panelled shells around its parent star, to ensure that none of its blaze of light went to waste. Even at this late stage in the life of the Universe, intelligent beings could build similar ‘Dyson spheres’ to harvest the trickle of energy released by black holes. Hawking radiation, a quantum artefact generated by the creation of virtual particles at the Event Horizon, is feeble stuff: a largish Black Hole would ‘glow’ at a temperature of only a few tens of billionths of a degree. But in the dark future, we will have to take what we can get.
Still, even the black holes are not immortal. By radiating, they lose mass, eventually exploding – the last bursts of visible light in the Universe. The cosmos now enters what Adams calls the ‘Dark Era’. There is no atomic fusion to make light, because there are no more atoms. All that remains is very long wave radiation, plus the smallest elementary particles, smeared out over impossibly large volumes of space. Today, the average density of matter in the visible Universe is a few hydrogen atoms per cubic metre; by 1 googol AD, that figure will have fallen to one miserable electron or positron in a volume far, far bigger than today’s visible Universe.
What hope for any intelligence now? Remember that, even if we or our machine descendants (or those of any alien intelligences) have constructed the sturdiest apparatus to ensure survival, nothing can outlive the evaporation of matter itself. This is where we have to think the impossible.
Paul Davies, an astrophysicist at Arizona State University, argues that the answer might be simply to decamp to a new universe when the old one is no longer fit for purpose. We, or rather ‘we’, would have to start making plans for this long before the Dark Era; but moving might be our only hope.
‘Either the origin of the Universe was a natural or a supernatural event,’ Davies explained to me. ‘Assuming, as a scientist would, that it was natural, then it must be possible for a sufficiently advanced civilisation to do it, too.’ The prevailing view among cosmologists at this time is that the Big Bang was just one of many bangs scattered throughout space and time. ‘So the conditions for producing one are generic,’ Davies said. ‘In principle, we could do it too, and make a baby universe. Get it right and this baby would expand into something like our Universe is today.’
‘It’s necessary for the beings to decamp to the baby universe through the umbilical wormhole before it pinches off’
This will not be easy. Making a new universe, or tunnelling through to another, natural, part of the multiverse, would require a colossal amount of energy: think of something like the Large Hadron Collider (LHC) at CERN in Switzerland scaled up to the size of a Solar System, harnessing the power of entire stars or tamed black holes. This would tax the resources of the most advanced civilisations foreseeable, and it would be the work of millennia – probably hundreds of millennia, using machinery scarcely imaginable in its scale and complexity. It would be the greatest engineering project in history.
Davies says: ‘It’s necessary for the beings to decamp to the baby universe through the umbilical wormhole before it pinches off. So this is the ultimate in emigration – getting out for good. Actually doing this, by concentrating huge amounts of energy, wouldn’t be easy, and it would certainly be expensive, but we have billions of years to save up for it, as this Universe will do okay for a while yet.’
There are other equally outlandish possibilities. A few years ago, as CERN was about to turn on its LHC, some anxious souls fretted that the machine could inadvertently create an Earth-eating black hole or – and this is pertinent here – trigger some sort of ‘phase change’ in the fabric of the cosmos itself that would create a sphere of destruction spreading out from Earth at the speed of light. Oops.
The LHC, mighty as it is, was far too feeble to do anything of the sort. But build something thousands of times bigger and who knows? It might be possible to unleash a field that in some way interferes with the cosmic expansion. Freeman Dyson has suggested that by saving up a large but finite amount of energy, it should be possible to power some sort of conscious thought for a subjective eternity, even as the Universe dies a heat death.
The fact that people have even considered saving – or escaping from – our dying Universe is remarkable, and a testament to the physics that can predict conditions a billion years hence better than the weather next week. The project is not really about saving the Universe, but about saving the life within it, life without which, after all, the cosmos is just gas and rocks and vacuum. It might prove that the ultimate answer to the problem of life, the universe and everything is not, as Douglas Adams joked, 42, but simply finding a way to keep the show on the road forever.
Particle Colliders---2AC
There’s zero chance of a particle accelerator accident and it wouldn’t destroy the Universe
Dr. Don Lincoln 16, Adjunct Professor of Physics at the University of Notre Dame, Senior Scientist at the U.S. Department of Energy's Fermilab, Ph.D. in Experimental Particle Physics from Rice University, Codiscoverer of the Top Quark, Member of the Team that Discovered the Higgs Boson, Fellow of the American Physical Society, Fellow of the American Association for the Advancement of Science, “Will the World's Largest Supercollider Spawn a Black Hole?”, Live Science, 2/10/2016, https://www.livescience.com/53669-can-particle-accelerators-spawn-black-holes-and-global-extinction.html
Can a supercollider end life on Earth? No. Of course not.
But it's not really a silly question for people who haven't thought carefully about it. After all, the Large Hadron Collider (LHC), the world's biggest and most powerful particle accelerator, is explicitly an instrument of exploration, one that is designed to push back the frontiers of ignorance. It's not so unreasonable to ask how you know something isn't dangerous if you've never done it before. So how is it I can say with such utter confidence that the LHC is completely safe?
Well, the short answer is that cosmic rays from space constantly pummel the Earth with energies that dwarf those of the LHC. Given that the Earth is still here, there can be no danger, or so the reasoning goes.
And that could well be the final story, but the tale is much richer than that short (but very accurate) answer would lead you to believe. So let's dig a bit deeper into what makes some suspect a danger, and then explore a fairly detailed description of the point and counterpoint involved in delivering a solid and satisfying answer to the question.
Can the LHC create an Earth-killer black hole?
Skeptics have proposed that the LHC would produce many possible dangers, ranging from the vague fear of the unknown to some that are strangely specific.
The most commonly mentioned is the idea that the LHC can make a black hole. In popular literature, black holes are ravening monstrosities of the universe, gobbling up everything around them. Given such a depiction, it's not at all unreasonable for people to then wonder if a black hole created by the LHC might reach out and destroy the accelerator, the laboratory, then Switzerland, Europe and finally the Earth. This would be a scary scenario, were it credible — but it's not.
What immediately follows are the weaker (but still compelling) reasons why this possibility is, well, not possible, and in the next section you will see the cast-iron and gold-plated reasons to dismiss this and all other possible Earth-ending scenarios.
The first question is whether a black hole can even be created at the LHC. Alas, when looking at all of the scientific evidence and using our most modern understanding of the laws of the universe, there is no way that the LHC can make a black hole. Gravity is simply too weak for this to occur.
Some skeptics protest that one explanation for the weakness of gravity is that tiny extra dimensions of space exist. According to that theory, gravity is really strong and just appears to be weak because gravity can "leak" into the extra dimensions. Once we start probing those tiny dimensions, the strong gravity could perhaps make a black hole. Sadly for black hole aficionados, no one has found evidence for the existence of extra dimensions, and if they don't exist, the LHC can't make black holes.
So the entire underlying idea of that particular possible danger is built on a long shot. Yet, even in the unlikely case that extra dimensions are real and a black hole can be created, there is a good reason to not worry about black holes damaging the Earth.
The shield against that hypothetical danger is Hawking radiation. Proposed in 1974 by Steven Hawking, Hawking radiation is essentially the evaporation of a black hole caused by its interactions with particles created in the vicinity of the hole. While black holes will absorb surrounding material and grow, an isolated black hole will slowly lose mass.
The mechanism is a quantum mechanical one, involving pairs of particles being made near the surface of the hole. One particle will go into the hole, but the other will escape and carry away energy. Since, according to Einstein's theory of general relativity, energy and mass are the same, this process has the effect of very slowly decreasing the mass of the black hole. Even though one particle enters the hole, the loss of the other results in the hole slowly evaporating. This is a tricky point. Most people think of a black hole as the mass at the center, but it's actually both the mass at the center and the energy stored in the gravitational field. The particle zooming down to the center is just moving around in the black hole, while the particle that moves out escapes the black hole entirely. Both the mass of the escaping particle and the energy it carries are lost to the black hole, reducing the energy of the entire black hole system.
And the rate at which a hole evaporates is a strong function of the hole's size. A large black hole will lose energy very slowly, but a small one will evaporate in the blink of an eye. In fact, any black hole the LHC could possibly make, via any possible theory, will disappear before it can get near any other matter to gobble up.
Strange strangelets
Another proposed danger is a thing called a strangelet. A strangelet is a hypothetical subatomic particle composed of roughly an equal number of up, down and strange quarks.
Mind you, there is zero evidence that strangelets are anything other than an idea born in the fertile imagination of a theoretical physicist. But, if they exist, the claim is that a strangelet is essentially a catalyst. If it impacts ordinary matter, it will make the matter it touches also turn into a strangelet. Following the idea to its logical conclusion, if a strangelet were made on Earth, it would result in the entire planet collapsing down into a ball of matter made of strangelets … kind of like turning the Earth into an exotic version of neutron star. Essentially a strangelet can be thought of as a subatomic zombie; one that turns everything it touches into a fellow strangelet zombie.
But there is no evidence that strangelets are real, so that might be enough to keep some people from worrying. However, it's still true that the LHC is a machine of discovery and maybe it could actually make a strangelet … well, if they really exist. After all, strangelets haven't been definitively ruled out and some theories favor them. However, an earlier particle accelerator called the Relativistic Heavy Ion Collider went looking for them and came up empty.
Those are but two ideas for how a supercollider could pose a threat, and there are more. We could list all of the possible dangers, but there remains something more unsettling to keep in mind: Since we don't know what happens to matter when we start studying it at energies only possible with the LHC (that is, of course, the point of building the accelerator), maybe something will happen that was never predicted. And, given our ignorance, maybe that unexpected phenomenon might be dangerous.
And it is that last worry that could have potentially been so troubling to the LHC's creators. When you don't know what you don't know, you … well … you don't know. Such a question requires a powerful and definitive answer. And here it is…
Why the LHC is totally safe
Given the exploratory nature of the LHC research program, what is needed is an ironclad reason that demonstrates that the facility is safe even if no one knows what the LHC might encounter.
Luckily, we have the most compelling answer of all: Nature has been running the equivalent of countless LHC experiments since the universe began — and still does, every day, on Earth.
Space is a violent place, with stars throwing off literally tons of material every second — and that's the tamest of phenomena. Supernovas occur, blasting star stuff across the cosmos. Neutron stars can use intense magnetic fields to accelerate particles from one side of the universe to another. Pairs of orbiting black holes can merge, shaking the very fabric of space itself.
All of those phenomena, as well as many others, cause subatomic particles to be flung across space. Mostly consisting of protons, those particles travel the lengths of the universe, stopping only when an inconvenient bit of matter gets in their way.
And, occasionally, that inconvenient bit of matter is the Earth. We call these intergalactic bullets — mostly high-energy protons — "cosmic rays." Cosmic rays carry a range of energies, from the almost negligible, to energies that absolutely dwarf those of the LHC.
To give a sense of scale, the LHC collides particles together with a total energy of 13 trillion (or tera) electron volts of energy (TeV). The highest-energy cosmic ray ever recorded was an unfathomable 300,000,000 TeV of energy.
Now, cosmic rays of that prodigious energy are very rare. The energy of more common cosmic rays is much lower. But here's the point: Cosmic rays of the energy of a single LHC beam hit the Earth about half a quadrillion times per second. No collider necessary.
Remember that cosmic rays are mostly protons. That's because almost all of the matter in the universe is hydrogen, which consists of a single proton and a single electron. When they hit the Earth's atmosphere, they collide with nitrogen or oxygen or other atoms, which are composed of protons and neutrons. Accordingly, cosmic rays hitting the Earth are just two protons slamming together — this is exactly what is happening inside the LHC. Two protons slamming together.
Thus, the barrage of cosmic rays from space have been doing the equivalent of LHC research since the Earth began — we just haven't had the luxury of being able to watch.
Now one must be careful. It's easy to throw numbers around a bit glibly. While there are lots of cosmic rays hitting the atmosphere with LHC energies, the situations between what happens inside the LHC and what happens with cosmic rays everywhere on Earth are a bit different.
Cosmic ray collisions involve fast-moving protons hitting stationary ones, while LHC collisions involve two beams of fast-moving protons hitting head-on. Head-on collisions are intrinsically more violent; so to make a fair comparison, we need to consider cosmic rays that are much higher in energy, specifically about 100,000 times higher than LHC energies.
Cosmic rays of that energy are rarer than the lower energy ones, but still 500,000,000 of them hit the Earth's atmosphere every year.
When you remember that the Earth is 4.5 billion years old, you realize that the Earth has experienced something like 2 billion billion cosmic ray collisions with LHC-equivalent energies (or higher) in the atmosphere since the Earth formed. In order to make that many collisions, we'd need to run the LHC continuously for 70 years. Given that we're still here, we can conclude that we're safe.

Vacuum Decay---General---2AC
No chance of a vacuum transition and there’s no impact
--best evidence shows we’re already in a true vacuum, so can’t move lower
--humans can’t reach energy required (10 GeV minimum)
--it’s empirically denied by high energy events elsewhere: supernovas, black holes, etc.
--if it happened, it’d spread at the speed of light – but because the Universe is expanding at the same rate, it’d never affect 97% of it
Dr. Ethan Siegel 14, Professor at Lewis & Clark College, PhD in Theoretical Physics from the University of Florida, Senior Contributor at Forbes Magazine, “How to Destroy the Entire Universe”, Medium, 9/25/2014, https://medium.com/starts-with-a-bang/how-to-destroy-the-entire-universe-5bd32cf6f985
That’s the situation that Hawking is describing, and even though the probability of that occurring is very, very small, it is possible, and — if this is, in fact, how our Universe looks — it could literally happen at any given time.
But is this the situation that does, in fact, describe our Universe? What would happen to our Universe if this tunneling to a lower-energy state happened? Would it, in fact, be destroyed? Or would the changes that occur leave the Universe intact, if only a little different than before?
First off, it’s a very contentious claim to say that the Higgs field has settled into a metastable state. While our best calculations say that the Higgs may become unstable at energies in excess of 10^11 GeV (where a GeV is the amount of energy required to accelerate an electron from rest to a potential of one billion Volts), those are based on mass measurements of bosons such as the Higgs, W-boson as well as the top quark, that still have significant uncertainties on them. Within the measurement uncertainty, the Higgs may yet turn out to be truly stable, meaning that we already may be in the lowest part of the valley. In addition, there are strong reasons to believe that the theory of asymptotic safety describes gravity, and therefore predicts a value for the Higgs mass that’s perfectly stable, and consistent with what we observe. If this is the case, then the Higgs isn’t metastable, and the whole issue is moot.
Second off, what would happen if this scenario were true, and some place in the Universe made the transition to a more stable state? It would be most likely to happen not here on Earth, nor even in our high-energy particle colliders, but near a supernova, hypernova, active galactic nucleus or supermassive black hole. It’s the highest energy locations in the Universe that are far more likely to undergo this quantum transition, where energies of approximately 10^10 GeV and above are routinely achieved. For comparison, the highest energies achieved at the LHC are only around 10^4 GeV, which means the odds of the transition happening by us are far lower.
If the transition happened, the laws of physics would instantly change, with properties like the masses of particles, the strength of interactions and the sizes of atoms changing instantaneously where the Higgs field achieved this lower value. In addition, the lower value of the Higgs field would begin to take over the Universe, with the transition propagating outward at the speed of light. This is both good and bad for us. It’s bad because we’d never be able to see it coming; all the observable signals of the Universe propagate no faster than the speed of light in vacuum, and so if the transition is propagating at that speed, we’d have no signal of it before it was on top of us. But it’s also good, because the Universe is accelerating in its expansion, meaning that — for 97% of the observable Universe — a signal propagating at the speed of light will never reach us. So even if the transition happens somewhere in our Universe, it’s unlikely to affect us.
Quantum Vacuum Mining / Zero Point Energy---2AC
No quantum vacuum mining
Dr. Masroor Bukhari 16, Professor of Physics at Jazan University, Ph.D. in Nuclear & Particle Physics from the University of Houston, MSc in Physics from University of Sind, Former Research Fellow and Post-Doc at University of Houston, “How Can We Harness Zero Point Energy?”, Quora, 6/7/2016, https://www.quora.com/How-can-we-harness-zero-point-energy
This is a very important question, I believe it is imperative to answer and clarify this concept to general public, since a lot of science fiction and pseudo-science has got attached to it, and some fraudulent individuals are trying to coax people into thinking that it can generate useful energy or work. Zero-point energy has become like an urban legend, which though true in its basic scientific roots, has no useful potential in our actual real-world life in terms of fulfilling our energy needs. It is similar to the wrong idea of using ordinary water at normal temperature and pressure to propel turbines or engines and drive our vehicles. The laws of thermodynamics do not permit these. As I have said many times before, when Laws of Thermodynamics do not permit something, then that thing cannot have a physical existence, as far as our knowledge of physics is concerned.
First of all, let’s look at what zero-point energy is. Zero-point energy is a non-vanishing energy which is there even when a particle or system has reached its ground state. Its magnitude is
E=ħω/2
and you can say it is the energy of the quantum vaccum as well as the energy of the ground state, it is energy of a harmonic oscillator like pendulum, but of quantum nature, which has no motion yet it has a small amount of energy left as residual energy in its lowest energy (the ground) state.
It is similar to a residual amount of motion or momentum any physical or mechanical system would have owing to the uncertainty principle. And since the amount of uncertainty is proportional to the extremely small value of the Planck constant, you can imagine that the magnitude its extremely small.
However, it plays a momentous role in cosmology, since some models allude the existence of the Cosmological constant to this energy.
Once a system reaches its ground state, it continues to have fluctuations in its momentum/energy and position (once again owing to the uncertainty principle), these are known as quantum fluctuations or vacuum fluctuations (when in vacuo) and they have associated with them energy known as the zero-point energy. Some physicists term these as zero-point fields (ZPF), which is true. Thus, ZPE and ZPF are legitimate scientific terms in physics, borrowing their existence from the quantization of classical fields which become quantum fields. (To be more exact, once you solve the problem of a classical harmonic oscillator quantum mechanically, you find the energy eigenvalues including a non-vanishing energy for the zeroth or ground state.)
However, it is very important to understand this concept in its true context. ZPF and ZPE are legitimate physical terms, but their usage in our daily life (especially its proposed commercial usage) is not a real or legitimate idea. It is not an actual amount of energy which can do significant work on a system or which can be extracted out of vacuum without spending equal amount of work on it, since you cannot measure it unless you add some work to the system to measure it. In simple words, you have to spend an equal or approximately proportional amount of energy on the vacuum to extract work or energy out of it. In simple words, this energy cannot be harnessed to do anything useful in our life. It is similar to the concept of making gold from Uranium. You can do it but you would end up spending more amount of energy and money on doing it.
Some people would argue and present the Casimir Effect as the manifestation of Zero-point energy. You have to understand that Casimir effect may or may not being a manifestation of ZPE and not Van der Waal forces (as some phyisicists have argued), has its effect at very small scales such as meso- and nano-scales, and the effect can not be amplified at large scales.
In short, unfortunately we cannot extract any useful work out of the ZPE or ZPF fields.
2AC Vacuum Bubbles 

No vacuum bubbles and no impact
Lee Krystek 11, Curator of the Un-Museum, “Could Experimental Physics Accidently End the World?”, http://www.unmuseum.org/lhc_danger.htm
Vacuum Bubbles and Magnetic Monopoles
Another concern raised by particle colliders is the possibility that they might generate a bubble of vacuum at a lower level than currently exists in the universe. If that was the case, the whole of the universe would suddenly be converted to that level destroying any life.
There is also the possibility that a large collider might be able to produce a particle known as a monopole. Most magnets have two poles, north and south. In theory there might be particles that have only a single magnetic pole (therefore the name "monopole"). If monopoles exist and are heavy enough they could cause protons to decay into electrons /positrons and unstable mesons in a chain reaction that would destroy the earth. However, even if monopoles do exist, ones that are heavy enough to do such damage couldn't be made at LHC or any other collider now in operation. The energy required to make such heavy monopoles just can't be generated by today's colliders.
The bottom line is that almost anything that current particle accelerators are capable of doing has been done in nature already through natural high-energy, cosmic-ray collisions with earth's atmosphere or a more solid object, like the moon. These collisions happen hundreds of thousands of times each day. Because of this black holes, strangelets, monopoles and vacuum bubbles should have already been created by nature, but they haven't, or if they have, they turned out not to have planet-destroying capability.
Cosmogenesis/Lab Universes
Lab universes are impossible
Dr. Zeeya Merali 17, PhD in Theoretical Cosmology, Freelance Science Writer and Author of A Big Bang in a Little Room: The Quest to Create New Universes, “Creating a Universe in the Lab? The Idea Is No Joke”, Discover Magazine, 6/19/2017, http://blogs.discovermagazine.com/crux/2017/06/19/build-a-universe-in-the-lab/#.XCTdaVxKjHw
At the other end of the philosophical spectrum, I met with Don Page, a physicist and evangelical Christian at the University of Alberta in Canada, noted for his early collaboration with Stephen Hawking on the nature of black holes. To Page, the salient point is that God created the Universe ex nihilo – from absolutely nothing. The kind of cosmogenesis envisioned by Linde, in contrast, would require physicists to cook up their cosmos in a highly technical laboratory, using a far more powerful cousin of the Large Hadron Collider near Geneva. It would also require a seed particle called a ‘monopole’ (which is hypothesized to exist by some models of physics, but has yet to be found).
The idea goes that if we could impart enough energy to a monopole, it will start to inflate. Rather than growing in size within our Universe, the expanding monopole would bend spacetime within the accelerator to create a tiny wormhole tunnel leading to a separate region of space. From within our lab we would see only the mouth of the wormhole; it would appear to us as a mini black hole, so small as to be utterly harmless. But if we could travel into that wormhole, we would pass through a gateway into a rapidly expanding baby universe that we had created. (A video illustrating this process provides some further details.)
We have no reason to believe that even the most advanced physics hackers could conjure a cosmos from nothing at all, Page argues. Linde’s concept of cosmogenesis, audacious as it might be, is still fundamentally technological. Page, therefore, sees little threat to his faith. On this first issue, then, cosmogenesis would not necessarily upset existing theological views.
But flipping the problem around, I started to wonder: what are the implications of humans even considering the possibility of one day making a universe that could become inhabited by intelligent life? As I discuss in my book A Big Bang in a Little Room (2017), current theory suggests that, once we have created a new universe, we would have little ability to control its evolution or the potential suffering of any of its residents. Wouldn’t that make us irresponsible and reckless deities? I posed the question to Eduardo Guendelman, a physicist at Ben Gurion University in Israel, who was one of the architects of the cosmogenesis model back in the 1980s. Today, Guendelman is engaged in research that could bring baby-universe-making within practical grasp. I was surprised to find that the moral issues did not cause him any discomfort. Guendelman likens scientists pondering their responsibility over making a baby universe to parents deciding whether or not to have children, knowing they will inevitably introduce them to a life filled with pain as well as joy.
Other physicists are more wary. Nobuyuki Sakai of Yamaguchi University in Japan, one of the theorists who proposed that a monopole could serve as the seed for a baby universe, admitted that cosmogenesis is a thorny issue that we should ‘worry’ about as a society in the future. But he absolved himself of any ethical concerns today. Although he is performing the calculations that could allow cosmogenesis, he notes that it will be decades before such an experiment might feasibly be realized. Ethical concerns can wait.
Many of the physicists I approached were reluctant to wade into such potential philosophical quandaries. So I turned to a philosopher, Anders Sandberg at the University of Oxford, who contemplates the moral implications of creating artificial sentient life in computer simulations. He argues that the proliferation of intelligent life, regardless of form, can be taken as something that has inherent value. In that case, cosmogenesis might actually be a moral obligation.
Looking back on my numerous conversations with scientists and philosophers on these issues, I’ve concluded that the editors at Nuclear Physics B did a disservice both to physics and to theology. Their little act of censorship served only to stifle an important discussion. The real danger lies in fostering an air of hostility between the two sides, leaving scientists afraid to speak honestly about the religious and ethical consequences of their work out of concerns of professional reprisal or ridicule.
We will not be creating baby universes anytime soon, but scientists in all areas of research must feel able to freely articulate the implications of their work without concern for causing offense. Cosmogenesis is an extreme example that tests the principle. Parallel ethical issues are at stake in the more near-term prospects of creating artificial intelligence or developing new kinds of weapons, for instance. As Sandberg put it, although it is understandable that scientists shy away from philosophy, afraid of being thought weird for veering beyond their comfort zone, the unwanted result is that many of them keep quiet on things that really matter.
Dark Energy Observation / Quantum Zeno Effect---2AC
Dark energy observations will not destroy the Universe
Dr. Matt McIrvin 7, PhD in Particle Physics from Harvard University, “Dark Energy Observations Will Not Destroy The Universe”, Live Journal, 11/27/2007, https://mmcirvin.livejournal.com/402005.html
There's this preprint by Krauss and Dent getting a lot of discussion that suggests, in a remark at the very end that was of course destined to get a writeup in New Scientist, that our astronomical measurements of dark energy may destroy the universe for arcane quantum reasons. I think it's totally wrong.
The paper starts with an oddity that I learned about back in college, that a system that decays exponentially will (if left completely undisturbed) eventually pass to a realm in which it decays more slowly, via power law. This is generally practically unobservable, but they suggest it may have cosmological relevance if we live in an unstable false vacuum: it interacts in an interesting way with the cosmic inflation induced by dark energy, and this effect could be the only thing keeping us around. But watch out: since observing the system "resets the clock" (the famous quantum Zeno effect), we may have just returned to the exponential realm and thus sealed our doom by measuring the dark energy through supernova observations! Eat of the fruit of the tree of knowledge and you shall die.
Max Tegmark points out the obvious objection, that this isn't really magic--you don't really need a conscious observer with a telescope to cause something like the quantum Zeno effect; all you need is some coupling of other parts of the environment to the relevant operator. Natural processes would have done this for us long ago, if it were so important.
Tegmark is absolutely right, but he doesn't go far enough. Decay of the false vacuum in such a scenario would, as Krauss states, destroy everything in the universe. It therefore follows that there's a great big coupling here--continued survival of anything at all constitutes a null-result "measurement" that the dark energy in our vicinity hasn't decayed yet. It seems to me that this invalidates the paper's whole argument; the undisturbed state evolution that leads to the power-law realm can't happen in a universe populated with stuff. Unless I'm missing something really fundamental.
Future Weapons---Torres
No chance of future hyperweapons
--requires more energy than we’re capable of harnessing
--timescale is super distant – 10^8 years – making prediction impossible and making it tactically useless
--indicts Torres
Dr. Milan M. Ćirković 19, Research Professor at the Astronomical Observatory of Belgrade, and Research Associate of the Future of Humanity Institute at Oxford University, Ph.D. in Physics from the State University of New York at Stony Brook, M.S. in Earth and Space Sciences from the State University of New York at Stony Brook, B.Sc. in Theoretical Physics from the University of Belgrade, “Space Colonization Remains The Only Long-Term Option For Humanity: A Reply To Torres”, Futures, Volume 105, January 2019, ScienceDirect
3. Conflations, far and wide
Torres’s arguments often rely on conflation of what can be dubbed “reasonable” and “unreasonable” speculation. For example, to assume that (post)humans will one day colonize and perhaps terraform Mars is a reasonable speculation; to assume that (post)humans will one day develop “weapons that could destroy entire galaxies” (p. 82) is an unreasonable speculation. There are no indications whatsoever that the latter is physically possible. For instance, the binding energy of the stellar subsystem of the Milky Way is about –6 × 1050 J; if “destruction of the Galaxy” means unbinding all its stars, this would imply the hyperweapon capable of releasing at least that much energy, equivalent to completely converting more than 3000 Solar-mass stars into usable energy (as per E = mc2).3 This is significantly more than the output of the most energetic known natural processes, including supernovae, gamma-ray bursts, and the most violent QSOs; even more importantly, we cannot envision – if our current astrophysics is correct and there is no bulk antimatter anywhere in the universe – the kind of energy-releasing process necessary for this task. Even if our distant posthuman descendants manage to discover and control such a process, the timescale for such a destruction would of necessity be measured in multiples of 10^7 or 10^8 years, which sounds a bit unreasonable in the tactical sense. And even if a military operation spanning 100,000,000 years or so could be palatable to a hypothetical future immortals, its efficiency would be doubtful, since not only would the adversary have enough time to prepare, but the unbinding might not automatically mean the destruction of adversary’s material and industrial capacities. (And similar objections could be posed to other construals of “destruction”, e.g., attempting to collapse all baryonic matter into the central supermassive black hole.)
And even if it is possible in some contrived philosophical sense of the “fullness of time” and not in the next billion years or so, there is no need to worry about it, since there are literally thousands of more probable catastrophic scenarios which could occur naturally and which bear no connection to the issue of space colonization. For example, there is a non-vanishing probability that Earth (or the Solar System generally) is on the collision course with an old – and hence hard to detect – neutron star or a black hole. Although highly improbable, such a scenario is still arguably better grounded in our scientific understanding that any “galaxy-destroying” hyperweapon. And it is exactly colonization of space which is the only way of mitigating such cataclysmic collision. The point of this example is, of course, not to make the reader worry about the possibility of such collision; instead, the point is that in futures studies, if we once “cross the Rubicon” by envisioning scenarios of very small probabilities, it is quite easy to reach the conclusions quite opposite to the ones of Torres. For instance, could we not envision a device which will emit “rays of peace”, pacifying any sentient being within its radius?4 Well, the idea is funny – but it is not funnier than the idea of galaxy-destroying hyperweapon.5



Particle Accelerators
All neg ev is cherry-picked hype – Particle accelerators are safe
Mann ‘23 [Adam, list specializing in astronomy and physics. His work has appeared in National Geographic, the Wall Street Journal, Wired, and elsewhere; 2-14-2023, "Has Anyone Created a Black Hole on Earth?", https://www.scientificamerican.com/article/has-anyone-created-a-black-hole-on-earth/, Scientific American, accessed 7-16-2023 \\pa-zyg]]
Has Anyone Created a Black Hole on Earth? Credit: Jennifer Lamberth/EyeEm/Getty Images In the popular imagination, black holes are voracious monstrosities gulping down anything in their vicinity. That is why there are occasional worries that physicists might accidentally or intentionally create one, perhaps inside a particle accelerator such as the Large Hadron Collider (LHC) at CERN near Geneva. Would such a dark behemoth swallow up Earth itself? Not quite. No one has ever created a black hole on our planet before. But even if someone did, it likely wouldn’t pose a huge threat. Real-world black holes are only scary in the sense that if you get too close to one, you won’t be able to escape. But even if someone generated a black hole in a laboratory on Earth, the limits of human technology would prevent us from whipping up anything particularly dangerous. “It would likely be so low-mass that its gravitational influence would be relatively small,” says Eliot Quataert, a theoretical astrophysicist at Princeton University. “It wouldn’t actually gobble up that much matter.” In fact, the possibility of creating a black hole in a lab is a goal that scientists are actively pursuing—one that could allow researchers to answer many fundamental questions about quantum mechanics and the nature of gravity. ADVERTISEMENT A black hole typically forms when a star much more massive than our sun dies. While the outer layers of such a star explode outward in a spectacular supernova, its core crumples inward, pressing down toward its central point with so much power that no known force in the universe can stop it. This results in a subatomic spot of unimaginable mass and density whose gravity is so strong that even something traveling at the speed of light couldn’t move fast enough to escape its clutches. These kinds of black holes are common throughout the universe. Of course, as long as something doesn’t get too near a black hole, it’s safe. Only within a spherical boundary surrounding the black hole known as the event horizon would a person or object get pulled inexorably inward. Enormous black holes have a big event horizon—with a diameter of millions of kilometers—whereas smaller ones have more minute event horizons, extending just tens of kilometers across. If you could make a black hole in a lab that weighed only half a kilogram, it would have an event horizon one trillion times smaller than a proton. Fears about the LHC creating a black hole originated with the fact that in Einstein’s special theory of relativity, mass (m) and energy (E) are interchangeable—hence the famous equation E = mc2, where “c” is the speed of light. Because a supercollider slams together protons at unbelievable velocities (nearing the speed of light) and energies, all sorts of strange and exotic particles can pop out, potentially including a black hole. But creating a black hole with even a microscopic event horizon would require billions of times more energy than the LHC is able to produce. And even if it could produce such a black hole, that object would quickly lose energy and dissipate in the blink of an eye. Before the facility turned on in 2008, some researchers had postulated that, if the fabric of spacetime had extra dimensions such as those hypothesized under string theory—a possible way to combine quantum physics and gravity into a single theory—a black hole could appear. That’s because in our four-dimensional universe (with three dimensions of space and one of time), gravity is too weak to pound matter into a black hole. If other dimensions exist, however, gravity may not be the weakling it seems to us, because some of its force could be leaking into these other strange dimensions. In such a universe, a black hole appearing inside an atom smasher becomes much more feasible, potentially revealing insights into the very nature of gravity. This discovery would have been “among the most weird and surprising physics you could see in the LHC,” says Juan Maldacena, a theoretical physicist at the Institute for Advanced Study in Princeton, N.J. ADVERTISEMENT The idea was picked up by the media, producing a large splash. A German chemist even filed a lawsuit against CERN in the European Court of Human Rights. A special committee of physicists had already started looking into the matter in 2003, concluding that because particles from space crash into the atmosphere with energies far greater than those at the supercollider without producing black holes, the possibility appeared to be remote. The committee’s report was reviewed and reissued in 2008 with more information to calm public fears. To date, no black holes have been seen at the LHC. Confirming the predictions of string theory “would have been nice,” Maldacena says, “but it’s not what happened.” More recently, a team announced that it had formed a simulation of a baby wormhole—a type of bridge through reality created from two black holes—using a quantum computer. Though the result was covered widely in the press, it wasn’t exactly the breakthrough that many imagined. newsletter promo Sign up for Scientific American’s free newsletters. Sign Up “What has been created is more like some weird quantum mechanical property of matter that has mathematical properties related to wormholes,” Quataert says. “It’s more of a conceptual connection than a literal connection.” Nevertheless, the research is promising, Maldacena says, and more powerful quantum computers in the future could someday generate objects that simulate black holes using Albert Einstein’s equations, allowing physicists to study their behavior in detail.
Particle Accelerators won’t cause any of their impacts – physics proves
SIEGEL theoretical astrophysicist, teaches at Lewis & Clark College 2015	(Ethan, also writes articles for Forbes, NASA, and on his “Starts With A Bang” Science Blog, “Could the LHC make an earth-killing black hole? Spoiler: NO, Not A Chance. Now Find Out Why”, https://medium.com/starts-with-a-bang/could-the-lhc-make-an-earth-killing-black-hole-886d9e600c28#.9bb5e7mlv, note://// indicates par. breaks)[AR TOC16]
One of the places that personifies all of this is the Large Hadron Collider (LHC) at CERN, where in the next few months, we’ll begin colliding protons at the highest energies ever achieved in a particle accelerator. A few years ago, we broke the old record — 2 TeV (tera-electron-Volts, or 10^12 eV), which was set at Fermilab — by accelerating each particle up to 3.5 TeV and smashing them into one another, achieving 7 TeV of total energy.//// This discovery enabled us to not only create huge numbers of a great many elusive, fundamental particles (like the top quark, as well as the W-and-Z bosons), but enabled us to discover a brand new fundamental particle and last undiscovered particle in the standard model: the Higgs boson. //// Later this year, upgrades to the LHC will enable us to reach somewhere between (depending on whom you ask) 13-and-14 TeV of total energy. If we’re really lucky, the sheer number of collisions at these tremendous energies, combined with the incredible detectors we have in place, may allow us to create and discover never-before-seen particles in this laboratory. //// Of course, that hasn’t stopped the usual suspects from making incredible (and completely non-credible) claims, such as: //// Scientists at Large Hadron Collider hope to make contact with PARALLEL UNIVERSE in days, Big Bang theory could be debunked by Large Hadron Collider, and That poking at the Universe may wind up destroying it by creating a black hole that swallows us. While the first two are just bad science reporting, the third one is a common fear that’s reared its ugly head time and time again, and has no basis in reality. //// So what’s the big idea, and how do we know it’s wrong? Let’s find out. //// There are a number of theories that predict the existence of extra dimensions. Not merely the three spatial and one time dimension we know to be present in our four-dimensional spacetime, but at least one additional spatial dimension that exists in our Universe. While we can’t quite access those dimensions at the energies we’ve probed, it’s conceivable that at scales that are smaller than those we’ve examined — which corresponds to higher energies — these extra dimensions exist. //// And if these extra dimensions exist, one theoretical possibility is that it might be possible to create tiny, miniature, microscopic black holes! //// If we could do this, this would be an incredible feat of technology, of science, and an amazing piece of evidence that would change our understanding of the Universe forever. Of course, however, you say the words “black holes” and people immediately get this catastrophic picture of something sucking in all sorts of matter, progressively eating the protons, neutrons and electrons that make up our world, and eventually destroying the entire thing. //// This is not possible. In fact, there are three reasons we know this is not possible. Let’s go over them one at a time. //// 1.) If these miniature black holes exist, the Earth has been getting hit by them for billions of years, and it’s still here. //// Sure, we’ve never created particles of this energy in a laboratory setting before. But at the very highest of energies — energies more than a hundred million (100,000,000) times greater than what we create at the LHC — particles smack into Earth constantly: the great cosmic rays that bombard us from all directions in space. //// These black holes, if they exist, would have been bombarding Earth (and all the planets) for the entire history of our Solar System, as well as the Sun, and there is absolutely no evidence that any body in our Solar System ever became a black hole or got eaten by one. //// But maybe, you’ll object, these objects were moving too quickly, and so they’ll simply pass through the Earth, eating too little matter to remain inside, and pass through to intergalactic space. Well, if that’s your objection, perhaps this second reason-why-this-is-impossible will help you out. //// 2.) If you do create a miniature black hole, they will decay, via Hawking Radiation, on ridiculously small timescales. //// If there are extra dimensions, it is conceivable that they could be of a specific type allowing the (again, very rare, but plausible) formation of a microscopic black hole. This black hole will have, at most, a mass equal to the energy of the proton-proton collision, or up to 13-to-14 TeV. That corresponds, via E=mc^2, to a mass of just 5 x 10^-20 grams, and most likely less. //// But, even if you have extra dimensions of the right scale, and of the right type,and you make this black hole, you still have a problem: it’s unstable. Due to the laws of quantum mechanics, this black hole is going to decay by a process known as Hawking radiation. For a black hole of mass 5 x 10^-20 grams, the decay time in three dimensions would be about 10^-83 seconds, which is not even enough time to exist! For physics to be meaningful, we need a time of about 10^-43 seconds or longer. Translated into black hole mass, we’d need it to be at least 0.00002 grams to have even a chance of existing. //// In four dimensions, however, especially if the “extra” one is large, the decay time goes all the way up to 10^-23 seconds. Oh, joy. To overcome the expected decay of this miniature black hole, you have to throw out the known laws of physics. These laws are so well-established that it’s inconceivable that they’d be wrong — it would be like waking up tomorrow and seeing the Sun rise in the West. //// But, for argument’s sake, let’s assume there are some new laws of physics that we haven’t conceived of yet that could make these black holes stable. So you make a black hole — a tiny one — at rest with respect to Earth’s center, and it doesn’t decay. Could it eat the Earth? And if so, how fast would that happen? This brings us to our third and final objection, and remember: we’ve already allowed you to throw out the known laws of physics twice to get to this point. //// 3.) You can compute the rate at which a black hole eats matter, and it’s not even close to being as small as the lifetime of our planet. //// We like to think of black holes as “sucking” in matter, but the truth of the matter is, they can only interact with it gravitationally. At a mass of ~5 x 10^-20 grams, that gravitational force it exerts is incredibly weak: all it can manage to do is pass into the Earth’s center and out again, hoping for a collision with an elementary particle as it does so. While the black hole’s cross-section is tiny, the cross-section of a proton (or neutron) is pretty large, and so we can assume — for the sake of argument — that every time the black hole strikes a proton or neutron, it absorbs it. //// Assuming it eats every proton, neutron, or electron that it comes in contact with — and also taking into account its gravity, to see what it attracts — it will eat about 66,000 protons and neutrons per second. Of course, 66,000 protons-and-neutrons is a tiny amount in terms of mass: 1.1 x 10^-25 grams. That rate-of-growth will be constant until the black hole becomes quite large; only at about one billion metric tonnes will the black hole will start to grow faster than this rate, as it takes that long for its cross-section to increase. Capturing 66,000 nucleons per second, how long will it take to get the black hole up to even one kilogram? Three trillion years, which is much longer than the lifetime of the Sun or even the age of the Universe. //// So even if you make a black hole, and even if the laws of physics that we know are wrong and it lives forever, it is still harmless. No matter how many of the laws of physics you throw out, revise or tweak, the Earth will still be okay. //// So take heart! We’re all set to probe the frontiers of physics, to increase our knowledge and understanding of the Universe, and to do it in a totally safe way. Any fears you may have concerning our planet getting eaten by a black hole are completely irrational, and now — armed with the scientific knowledge of why — you can rest easy. //// The world is safe. At least, from physics.
Black holes created by particle accelerators would die instantly.
CERN No Date (CERN, Extra dimensions, gravitons, and tiny black holes, https://home.cern/science/physics/extra-dimensions-gravitons-and-tiny-black-holes#:~:text=If%20micro%20black%20holes%20do,which%20we%20would%20easily%20spot) //pa-amad
Another way of revealing extra dimensions would be through the production of “microscopic black holes”. What exactly we would detect would depend on the number of extra dimensions, the mass of the black hole, the size of the dimensions and the energy at which the black hole occurs. If micro black holes do appear in the collisions created by the LHC, they would disintegrate rapidly, in around 10-27 seconds. They would decay into Standard Model or supersymmetric particles, creating events containing an exceptional number of tracks in our detectors, which we would easily spot. Finding more on any of these subjects would open the door to yet unknown possibilities.

Turn – Black holes are unlikely but if they do happen it spurs good research
CERN ‘11 [CERN, 2011 "Does CERN create black holes?", https://angelsanddemons.web.cern.ch/faq/black-hole.html, No Publication, accessed 7-16-2023 \\pa-zyg]]
The creation of black holes at the Large Hadron Collider is very unlikely. However, some theories suggest that the formation of tiny 'quantum' black holes may be possible. The observation of such an event would be thrilling in terms of our understanding of the Universe; it would also be perfectly safe. Two types of black hole Black holes form in space when certain stars, much larger than our Sun, collapse on themselves at the end of their lives. They concentrate a very large amount of matter in a very small space. They are so dense that the gravity they exert is such that not even light can travel out of them. Speculations about black holes at the LHC refer to particles produced in the collisions of pairs of protons. These are microscopic - or quantum - black holes. Scientists are not at all sure that quantum black holes exist. Nature's experiment A computer-generated image showing the detection of a microscopic black hole A simulation of a quantum black hole detected by the ATLAS experiment, before it decays via a process known as Hawking radiation. » see larger version on the CERN Document Server The physical part of the LHC experiments - colliding particles - happens in nature all the time. We know, for example, that the Earth is constantly bombarded by cosmic rays: when cosmic rays hit the atmosphere, particles are colliding with one another in much the same way as in the collisions planned at the LHC. Just as we know that the Earth is safe under the natural bombardment from cosmic rays, so we know that recreating these collisions poses no threat to the Earth. Nature’s collisions also reach much higher energies than those at the LHC. What if collisions at the LHC produced a black hole? The creation of a quantum black hole at the LHC would be very surprising, but very exciting indeed. It would allow physicists to learn about nature’s most elusive force – gravity. Remember: particle collisions happen all the time in nature, and we're all still here. If you would like to read up more on the safety of the LHC, there is more information here. What would be the significance of the creation of a black hole at the LHC? The creation of a black hole at the LHC would confirm theories that our universe is not 4 dimensional (3 space plus 1 time dimensions), but indeed hosts other dimensions. It would be quite a spectacular philosophical outcome! In the same way that the theory of relativity or of quantum mechanics revolutionized our way of thinking, discovering the existence of extra dimensions would be a major new milestone in our understanding of the Universe. There is no obvious application for knowing this. Many people will start speculating about using these extra dimensions for space and time travel, or as a source of clean energy, and who knows what else. It is rather tempting to compare it to the discovery of magnetism by the Phoenicians who could not foresee that electricity and magnetism would completely reshape modern life...

Nanotech
Nanotech impacts are sheer speculation, not a rational expectation - decades of risk-averse research proves
MAYNARD professor @ Univ. Michigan, now at Arizona State University 2014	(Andrew, as of 2015 is professor at the school for the future of innovation in society @ Arizona State University, and director, Risk Innovation Lab @ Arizona State University, from 2010-2015 was professor of Environmental Health Sciences @ School of Public Health, University of Michigan, has written multiple peer-reviewed journal articles in publications such as the Journal of Physical Chemistry, Health Risk & Society, Journal of Law Medicine & Ethics, etc,  PhD Cambridge, “A Decade of Uncertainty” Nature Nanotechnology, 9, published online March 5, note:////indicates par. breaks)[AR TOC16]
In 2004, the Royal Society and Royal Academy of Engineering (RS-RAE) in the UK published the report Nanoscience and Nanotechnologies: Opportunities and Uncertainties1. At the time it was widely speculated that the report arose from concerns expressed by Prince Charles over the possibility that nanotechnology could lead to a ‘grey goo’ scenario where self-replicating ‘nanobots’ destroy life as we know it2. Outlandish as the alleged motivation was (and Prince Charles was quick to downplay reports of his grey goo concerns3), the resulting report set the pace for the next decade of global research into the potential impacts of nanotechnology — and how to avoid them. //// Around the time the report was commissioned, concerns over the potential unanticipated consequences of nanotechnology were beginning to gain wider traction4. Essays like Bill Joy’s ‘Why the future doesn’t need us’5 were raising concerns in the public domain, and professional interest in possible human health and environmental impacts of nanoscale science and engineering had been growing steadily for the previous decade. As far back as 1992, for example, the journal Nature published a Correspondence raising the issue of possible asbestos-like behaviour of carbon nanotubes6 — less than a year after Sumio Iijima published his seminal work on the structures7. And during the 1990s, particle toxicologists began revealing increasingly unusual biological interactions associated with certain nanoscale particles8. //// During this period, the US and other countries were beginning to invest heavily in nanoscale science and engineering as an engine of economic growth9. Alert to a potential public backlash against the technology that could undermine this public investment (nanotechnology at this point was riding hot on the heels of a widespread European rejection of genetically modified foods), research agencies began investing in the possible implications of nanotechnology10. In the US, the National Nanotechnology Initiative pulled together expertise on the possible impacts and benefits of the new technology11, and health and environmental impacts were integrated  into the country’s national research and development strategy12. It was, nevertheless, the RS-RAE report that emerged as the defining document for research into the potential impact of the field. //// The report was ostensibly focused on evaluating both the opportunities and uncertainties of nanotechnology. Under the leadership of Professor Dame Ann Dowling — head of the Department of Engineering at the University of Cambridge — a select working group of experts from multiple fields set out to define what is meant by nanoscience and nanotechnologies; to summarize the current state of knowledge; to identify specific applications; to carry out a forward-look to see how the technologies might be used in the future; to identify what health and safety, environmental, ethical and societal implications and uncertainties might arise; and to identify areas where additional regulation needed to be considered. The working group received input from over 200 experts in nanotechnology development, use, safety, ethics and governance from around the world. Based on this input, and their own expertise, the group produced arguably the most comprehensive and  accessible assessment of nanoscale science and technology at the time. //// Despite their broad remit, however, the working group skipped over the many potential benefits of nanotechnologies in their recommendations, and focused almost exclusively on the potential risks and uncertainties. Of the 21 recommendations arising from the report, 19 of them addressed potential implications of the emerging science and technologies. Some of the recommendations were specific to UK investment in nanotechnology at the time, but others responded directly to the global dearth of knowledge on potential risks alongside hints of potentially harmful behaviour. The message was clear: whatever you might think about the economic and societal benefits of this new suite of technologies, extensive further investment into possible applications would be foolish without direct investment in research and action on potential implications. //// Since 2004, peer-reviewed publications addressing the health and environmental impact of engineered nanomaterials have skyrocketed. A search of the nanoEHS Virtual Journal13 (a database of articles related to the environmental and health impacts of nanotechnology that have been published in different journals) returns 139 peer-reviewed papers related to nanomaterial risk published in 2003; the same search returns 1,326 papers published in 2013, with a rapid increase in the rate of publication occurring in 2006 — just two years after the RS-RAE report (Fig. 1). Although it would be disingenuous to suggest that this increase was solely due to the report, the document clearly stimulated global movement towards investing more heavily in research around potential health and environmental implications of engineered nanomaterials. //// The result of this investment is an understanding of the impacts of nanotechnology that extends further than anyone might have imagined in 2004 14. An extensive body of published data on the human and environmental impacts of mainstream metal and metal oxide nanomaterials now exists, and recent research has shed important light on the potential health effects of carbon nanotubes15,16 — a field that was all but ignored between 1993 and 2004. Global-risk-research approaches for nanoscale materials have been addressed by a number of organizations, including the Organisation for Economic Co-operation and Development17. And chemical safety regulations in the US, the EU and Australia have been evaluated with respect to their applicability to engineered nanomaterials18. //// Although this has been a global effort, there is no doubt that the RS-RAE report was a catalyst for action: a voice of scientific reason and social concern at a time when speculation could have scuppered the nanotechnology enterprise or, worse, led to materials and products that showed a blatant disregard for health and environmental risks. But the report’s legacy is more complex than this. As research into the health, environmental and societal implications of nanotechnologies has grown, the relevance of this research has become less clear. Spurred on by fears of novel and unique behaviour, millions of dollars have been invested into the risk research of materials that — although they show toxicity at high exposures — don’t always seem to hold the dramatic risk surprises that some thought they would. This isn’t always the case — carbon nanotubes again stand out as a material that needs to be used with caution. Yet substances like silver, titanium dioxide and cerium oxide nanoparticles are failing to show unambiguous indications of substantial and unusual health and environmental impacts, encouraging researchers to dig ever-deeper to discover the assumed-to-exist evidence of novel risk. //// This is the darker side of the RS-RAE legacy — and one that probably could not have been anticipated. Legitimate questions were asked by the RS-RAE working group over what could possibly go wrong with these new, and esoteric, materials. But this set the global risk research and regulation community on a path that has, over time, worn a rut that is proving hard to get out of. The speculation of possible risk has developed into an assumption of as-yet-to-be-discovered risk. //// This is not to say that there are not significant risks associated with nanoscale materials — as research continues to show, nanoscale materials can and do interact with biological systems in unusual ways. Yet by focusing on only a small group of materials that grabbed headlines early on, researchers run the danger of missing emerging materials and products that may present greater challenges than those initial nanoscale materials. //// Ten years ago, the RS-RAE working group admirably turned speculation over grey goo into a solid foundation of an evidence-based approach to plausible nanoscale material risks and realistic risk avoidance strategies. Today, amidst the undeniably important progress that has been made following the report, it has to be wondered whether researchers have created a new, metaphorical grey goo in their quest to respond to speculative nanomaterial fears. If so, maybe it’s time to once again use speculation as a lever to shift research and action on risks and benefits towards evidence-based approaches to the next generation of advanced materials and products emerging from nanoscale design and engineering.
No nanobot spread – human intervention and bacteria will eat them
SMITH 2015	(Andrew, studied at Virginia Commonwealth University and is now a BJJ instructor, “Grey Goo for Dummies: A Layman’s Breakdown of the Realities of the Nanotechnology “Wost Case” Scenario”, Nov 27, http://hubpages.com/education/Grey-Goo-for-Dummies-a-Laymans-Breakdown-of-the-Realities-of-the-Nanotechnology-Worst-Case-Scenario)[AR TOC16]
There are ways to mitigate the actual dangers//// Given that most objects that will be manipulated into crawling, flying, and replicating machines will be at or above the nanoscale (and not atomic in scale, or even remotely close), there are definitely going to be numerous people working to deal with the threat of "runaway" nanotech. Nanobots would need to be self replicating in order to be effective on any massive scale, and as such, nano-factories will have to be contained, protected, and have an external computer and power source. An external power source would limit the potential for "swarms" to escape into the real world. Further, the alarm bells have been raised by Hollywood and the popular press. It's highly unlikely that any sort of large scale nanotech design will slip past media scrutiny.//// In addition (and perhaps most importantly), nature has its own built-in self regulation mechanism. Here's Mike://// "Simple: Bacteria will eat them. Microbes are nanobots with a billion years of refinement. They are very good at eating things made of graphene and nanotubes, and working with the limited energy and resources available in their environment. This is why nanobots work best in a controlled environment - they're very useful, but couldn't survive in the wild." Special shout to daelyte on reddit for the original idea of bacteria as nature's defense mechanism, too.//// If extremely small scale, self-replicating robots indeed prove to be feasible, cosmic rays from space, simple terrestrial wind, organic bacteria, and other naturally occurring evolutionary defense mechanisms on planet earth (including Brownian motion!) will be fully capable of tearing apart "nanobots" at the atomic scale all on their own.//// Conclusion//// The bottom line: the amazing things we can do with nanotechnology - from hidden sources of energy, to very small devices in our bloodstream capable of policing our immune system, to Drexler's "factory in a box" idea - will far outstrip the potential risks, particularly with nature's built in mitigation system, and with a tremendous amount of care and concern. The media tends to play on our darkest (and most unlikely) fears becoming a certain reality, and nanotech is no exception.//// Here's Mike to wrap things up:."
AI – General
No impact to AI --- not existential and they won’t attack humans
---at: bostrom
Michael Shermer 17. Publisher of Skeptic magazine, a monthly columnist for Scientific American, and a Presidential Fellow at Chapman University. 04/2017. “Why Artificial Intelligence Is Not an Existential Threat.” Skeptic, vol. 22, no. 2, pp. 29–35.
Why AI is not an Existential Threat First, most AI doomsday prophecies are grounded in the false analogy between human nature and computer nature, or natural intelligence and artificial intelligence. We are thinking machines, but natural selection also designed into us emotions to shortcut the thinking process because natural intelligences are limited in speed and capacity by the number of neurons that can be crammed into a skull that has to pass through a pelvic opening at birth, whereas artificial intelligence need not be so restricted. We don't need to compute the caloric value of foods, for example, we just feel hungry. We don't need to calculate the waist-to-hip ratio of women or the shoulder-to-waist ratio of men in our quest for genetically healthy potential mates; we just feel attracted to someone and mate with them. We don't need to work out the genetic cost of raising someone else's offspring if our mate is unfaithful; we just feel jealous. We don't need to figure the damage of an unfair or non-reciprocal exchange with someone else; we just feel injustice and desire revenge. Emotions are proxies for getting us to act in ways that lead to an increase in reproductive success, particularly in response to threats faced by our Paleolithic ancestors. Anger leads us to strike out, fight back, and defend ourselves against danger. Fear causes us to pull back, retreat, and escape from risks. Disgust directs us to push out, eject, and expel that which is bad for us. Computing the odds of danger in any given situation takes too long. We need to react instantly. Emotions shortcut the information processing power needed by brains that would otherwise become bogged down with all the computations necessary for survival. Their purpose, in an ultimate causal sense, is to drive behaviors toward goals selected by evolution to enhance survival and reproduction. AIs -- even AGIs and ASIs -- will have no need of such emotions and so there would be no reason to program them in unless, say, terrorists chose to do so for their own evil purposes. But that's a human nature problem, not a computer nature issue. To believe that an ASI would be "evil" in any emotional sense is to assume a computer cognition that includes such psychological traits as acquisitiveness, competitiveness, vengeance, and bellicosity, which seem to be projections coming from the mostly male writers who concoct such dystopias, not features any programmer would bother including, assuming that it could even be done. What would it mean to program an emotion into a computer? When IBM's Deep Blue defeated chess master Garry Kasparov in 1997, did it feel triumphant, vengeful, or bellicose? Of course not. It wasn't even "aware" -- in the human sense of self-conscious knowledge -- that it was playing chess, much less feeling nervous about possibly losing to the reigning world champion (which it did in the first tournament played in 1996). In fact, toward the end of the first game of the second tournament, on the 44th move, Deep Blue made a legal but incomprehensible move of pushing its rook all the way to the last row of the opposition side. It accomplished nothing offensively or defensively, leading Kasparov to puzzle over it out of concern that he was missing something in the computer's strategy. It turned out to be an error in Deep Blue's programming that led to this fail-safe default move. It was a bug that Kasparov mistook as a feature, and as a result some chess experts contend it led him to be less confident in his strategizing and to second-guess his responses in the subsequent games. It even led him to suspect foul play and human intervention behind Deep Blue, and this paranoia ultimately cost him the tournamentt.[ 13] Computers don't get paranoid, the HAL 9000 computer in 2001 notwithstanding. Or consider Watson, the IBM computer built by David Ferrucci and his team of IBM research scientists tasked with designing an AI that could rival human champions at the game of Jeopardy! This was a far more formidable challenge than Deep Blue faced because of the prerequisite to understand language and the often multiple meanings of words, not to mention needing an encyclopedic knowledge of trivia (Watson had access to Wikipedia for this). After beating the all-time greatest Jeopardy! champions Ken Jennings and Brad Rutter in 2011, did Watson feel flushed with pride after its victory? Did Watson even know that it won Jeopardy!? I put the question to none other than Ferrucci himself at a dinner party in New York in conjunction with the 2011 Singularity Summit. His answer surprised me: "Yes, Watson knows it won Jeopardy!" I was skeptical. How could that be, since such self-awareness is not yet possible in computers? "Because I told it that it won," he replied with a wry smile. Sure, and you could even program Watson or Deep Blue to vocalize a Howard Dean-like victory scream when it wins, but that is still a far cry from a computer feeling triumphant. This brings to mind the "hard problem" of consciousness -- if we don't understand how this happens in humans, how could we program it into computers? As Steven Pinker elucidated in his answer to the 2015 Edge Question on what to think about machines that think, "AI dystopias project a parochial alpha-male psychology onto the concept of intelligence. They assume that superhumanly intelligent robots would develop goals like deposing their masters or taking over the world." It is equally possible, Pinker suggests, that "artificial intelligence will naturally develop along female lines: fully capable of solving problems, but with no desire to annihilate innocents or dominate the civilization."[ 14] So the fear that computers will become emotionally evil are unfounded, because without the suite of these evolved emotions it will never occur to AIs to take such actions against us. What about an ASI inadvertently causing our extinction by turning us into paperclips, or tiling the entire Earth's surface with solar panels? Such scenarios imply yet another emotion -- the feeling of valuing or wanting something. As the science writer Michael Chorost adroitly notes, when humans resist an AI from undertaking any form of global tiling, it "will have to be able to imagine counteractions and want to carry them out." Yet, "until an AI has feelings, it's going to be unable to want to do anything at all, let alone act counter to humanity's interests and fight off human resistance." Further, Chorost notes, "the minute an A.I. wants anything, it will live in a universe with rewards and punishments -- including punishments from us for behaving badly. In order to survive in a world dominated by humans, a nascent A.I. will have to develop a humanlike moral sense that certain things are right and others are wrong. By the time it's in a position to imagine tiling the Earth with solar panels, it'll know that it would be morally wrong to do so."[ 15] From here Chorost builds on an argument made by Peter Singer in The Expanding Circle (and Steven Pinker in The Better Angels of Our Nature[ 16] that I also developed in The Moral Arc[ 17] and Robert Wright explored in Nonzero[ 18]), and that is the propensity for natural intelligence to evolve moral emotions that include reciprocity, cooperativeness, and even altruism. Natural intelligences such as ours also includes the capacity to reason, and once you are on Singer's metaphor of the "escalator of reason" it can carry you upward to genuine morality and concerns about harming others. "Reasoning is inherently expansionist. It seeks universal application," Singer notes.[ 19] Chorost draws the implication: "AIs will have to step on the escalator of reason just like humans have, because they will need to bargain for goods in a human-dominated economy and they will face human resistance to bad behavior."[ 20] Finally, for an AI to get around this problem it would need to evolve emotions on its own, but the only way for this to happen in a world dominated by the natural intelligence called humans would be for us to allow it to happen, which we wouldn't because there's time enough to see it coming. Bostrom's "treacherous turn" will come with road signs ahead warning us that there's a sharp bend in the highway with enough time for us to grab the wheel. Incremental progress is what we see in most technologies, including and especially AI, which will continue to serve us in the manner we desire and need. Instead of Great Leap Forward or Giant Fall Backward, think Small Steps Upward. As I proposed in The Moral Arc, instead of Utopia or dystopia, think protopia, a term coined by the futurist Kevin Kelly, who described it in an Edge conversation this way: "I call myself a protopian, not a Utopian. I believe in progress in an incremental way where every year it's better than the year before but not by very much -- just a micro amount."[ 21] Almost all progress in science and technology, including computers and AI, is of a protopian nature. Rarely, if ever, do technologies lead to either Utopian or dystopian societies. Pinker agrees that there is plenty of time to plan for all conceivable contingencies and build safeguards into our AI systems. "They would not need any ponderous 'rules of robotics' or some newfangled moral philosophy to do this, just the same common sense that went into the design of food processors, table saws, space heaters, and automobiles." Sure, an ASI would be many orders of magnitude smarter than these machines, but Pinker reminds us of the AI hyperbole we've been fed for decades: "The worry that an AI system would be so clever at attaining one of the goals programmed into it (like commandeering energy) that it would run roughshod over the others (like human safety) assumes that AI will descend upon us faster than we can design fail-safe precautions. The reality is that progress in AI is hype-defyingly slow, and there will be plenty of time for feedback from incremental implementations, with humans wielding the screwdriver at every stage."[ 22] Former Google CEO Eric Schmidt agrees, responding to the fears expressed by Hawking and Musk this way: "Don't you think the humans would notice this, and start turning off the computers?" He also noted the irony in the fact that Musk has invested $1 billion into a company called OpenAI that is "promoting precisely AI of the kind we are describing."[ 23] Google's own DeepMind has developed the concept of an AI off-switch, playfully described as a "big red button" to be pushed in the event of an attempted AI takeover. "We have proposed a framework to allow a human operator to repeatedly safely interrupt a reinforcement learning agent while making sure the agent will not learn to prevent or induce these interruptions," write the authors Laurent Orseau from DeepMind and Stuart Armstrong from the Future of Humanity Institute, in a paper titled "Safely Interruptible Agents." They even suggest a precautionary scheduled shutdown every night at 2 AM for an hour so that both humans and AI are accustomed to the idea. "Safe interruptibility can be useful to take control of a robot that is misbehaving and may lead to irreversible consequences, or to take it out of a delicate situation, or even to temporarily use it to achieve a task it did not learn to perform or would not normally receive rewards for this."[ 24] As well, it is good to keep in mind that artificial intelligence is not the same as artificial consciousness. Thinking machines may not be sentient machines. Finally, Andrew Ng of Baidu responded to Elon Musk's ASI concerns by noting (in a jab at the entrepreneur's ambitions for colonizing the red planet) it would be "like worrying about overpopulation on Mars when we have not even set foot on the planet yet."[ 25] Both Utopian and dystopian visions of AI are based on a projection of the future quite unlike anything history has given us. Yet, even Ray Kurzweil's "law of accelerating returns," as remarkable as it has been has nevertheless advanced at a pace that has allowed for considerable ethical deliberation with appropriate checks and balances applied to various technologies along the way. With time, even if an unforeseen motive somehow began to emerge in an AI we would have the time to reprogram it before it got out of control. That is also the judgment of Alan Winfield, an engineering professor and co-author of the Principles of Robotics, a list of rules for regulating robots in the real world that goes far beyond Isaac Asimov's famous three laws of robotics (which were, in any case, designed to fail as plot devices for science fictional narratives).26 Winfield points out that all of these doomsday scenarios depend on a long sequence of big ifs to unroll sequentially: "If we succeed in building human equivalent AI and if that AI acquires a full understanding of how it works, and if it then succeeds in improving itself to produce super-intelligent AI, and if that super-AI, accidentally or maliciously, starts to consume resources, and if we fail to pull the plug, then, yes, we may well have a problem. The risk, while not impossible, is improbable."[ 27]
Our impact outweighs --- too many development hurdles means our impact happens before AI could be existential 
Brooks et al 15 -- Panasonic Professor of Robotics (Emeritus), Computer Science and Artificial Intelligence Lab, Massachusetts Institute of Technology; Founder, Chairman, and Chief Technology Officer, Rethink Robotics; Abhinav Gupta -- Assistant Research Professor, Robotics Institute, Carnegie Mellon University; Andrew McAfee -- Principal Research Scientist and Cofounder, Initiative on the Digital Economy, Sloan School of Management, Massachusetts Institute of Technology (Rodney, 2/27/2015, "Artificial Intelligence and the Future of Humans and Robots in the Economy," Malcolm and Carolyn Wiener Annual Lecture on Science and Technology: Artificial Intelligence and the Rise of Robots, http://www.cfr.org/technology-and-science/artificial-intelligence-future-humans-robots-economy/p36205)
BROOKS: People always want us to fight, but we don't really. I think, although I agree with the general themes that Andy talks about, I think it's very easy for people who are not deep in the technology itself to make generalizations, which may be a little dangerous. And we've certainly seen that recently with Elon Musk, Bill Gates, Stephen Hawking, all saying AI is just taking off and it's going to take over the world very quickly. And the thing that they share is none of them work in this technological field. So let me explain why—and they're all smart people, but I think they're making a fundamental error and it gets to NEIL, actually. THOMPSON: After taking down Bill Gates, Elon Musk and Stephen Hawking, he's going to take down the Dalai Lama. Please continue, Rodney. BROOKS: So let's go back to an example from the '90s, when IBM's Deep Blue beat Kasparov, beat the world chess champion. And Kasparov got up and said, well, at least it didn't enjoy beating me. That was his—holding on to his humanity. And now, today, you can get programs that run on—and that was on a supercomputer and now you can get programs that run on laptops. There's about twelve of them that have a better chess rating than any human being has ever had. So people see that -- MCAFEE: It's so bad now—let me underscore what Rod is saying. It's so bad now that they asked human grand master a couple years ago how he would prepare for a match against a computer and he said, I'd bring a hammer. BROOKS: So they can play chess really, really well. And I think people generalize that in the way that if a person can do some task really, really well, they can do adjacent tasks quite well. But none of those chess programs can play tic-tac-toe. Imagine a chess grand master who couldn't play tic-tac-toe. It doesn't make sense. None of those chess programs can give advice to an aspiring human on how to play better. All they can be is a sparring partner. MCAFEE: That program couldn't play tic-tac-toe without being substantially redirected, right? BROOKS: Right. So people, I think, are seeing some of the image labeling that's going on, for instance. Google came out with image labeling, which is a great commercial problem for them. They want to be able to label images. And one of the examples was, that Jeff Hinton shows, one of the chief scientists, is, it's a picture and it says there's a baby holding a teddy bear or doll in there. You look at it, it's a baby holding a teddy—a doll. But then if you ask the program, where is the baby? All it can say is, well, this pixel has 10 percent probability of being a baby, this pixel has 80 percent. And people have done experiments. You have a mashup of, you know, a grotesque mashup of baby parts and it says it's a baby. It's a baby. It's got all the parts. But a person says, no, that's a grotesque mashup of baby parts in the image. THOMPSON: But Abhinav, you've solved this, right? GUPTA: No, no, no. BROOKS: Well, he's working towards-- GUPTA: So, can I-- BROOKS: He's working towards it because it's such a hard problem. GUPTA: Yeah, OK. Thank you. So since we are talking about images, I think I should chime in a little bit and tell you that—so what Andrew is talking about, that we have made big advances, again, they're very, very specific tasks. Given an image, tell me what label can you put on that image? We have gotten really good at this task. Some people claim even better than humans. I don't buy that, but let's assume that even better than humans. But that doesn't mean we can do anything else apart from that exact task. And that's what Rodney was talking about. They have no idea that—what does baby mean? What does having a baby mean in those images? No idea. You, as a human, would know, OK, if I'm saying there's a baby, it has a lot of meaning inside. You get a lot of meaning out of that thing. So while we have made significant advances in the last two years, I want to boil it down a little bit and say we still are a long, long way to go but Elon Musk or Bill Gates, everyone is talking about, we still have a long way to go. But there's hope, and that's what I think we have to see here. Two years ago, if you asked me can computers take an image and solve this problem, I would say I have invested seven years of my life but if you give me a random image, it will not work. And now, given a random image, it will work. So all it -- MCAFEE: This was the guy who was doing this for a living and if you asked him two years ago would this happen, he would say, no. This progress is weirdly fast and is surprising insiders in the field. GUPTA: Yeah. I agree. And I'm an insider in the field and I'm very surprised, I have to say. Now, at this point of time, I am like living in an awe of myself, in some sense, that—but it was like Rodney told—Rodney told us that in thirty-five years he never thought he'd do this all. I also thought some of it, like that, for thirty-five years, I will not solve—see this kind of classification performance. But as I'm saying this, still a long, long way to go and much harder way to go. What—where all the kind of gains have come from is the data. And I think—so technology, this like deep-learning technology has been there from '70s and '80s. Don't misunderstand that this technology came two years ago and everything's changed. This has been there for thirty years. It's just that for the first time in our technological advances we have data for this deep-learning technology to learn. MCAFEE: Let me jump on this because I think the three of us are really agreeing, instead of disagreeing. I chose my adjective pretty carefully. I said these advances are going to be economically significant. I completely agree with Rod that they're not going to be existentially significant on any timeframe that we really need to worry about, for exactly the reasons that you're bringing up. One way to think about this, the way I try to get my mind around it, is there are, from what I've been able to take in, there are something like between ten and twenty really fundamental challenges that these guys and their discipline have been working on. Common sense is a really great example of that. As I've looked around, these breakthroughs that we're seeing seem to be—kind of indicate that we're making real progress on one of those challenges, the challenges of learning in a pretty unstructured environment. That's a big deal. There are lots of other fundamental challenges in the discipline where the progress has not been as fast, and these are the ones that you're working on.

Safety codes check the impact --- people will build safety valves into computers to prevent their impact --- the codes are attached
Easttom 18- [CEC Consulting. Chuck Easttom, CECE Consulting, 03.09.2018, “The Role of Weaponized Malware in Cyber Conflict and Espionage.” Proceedings of the 13th International Conference on Cyber Warfare and Security: National Defense University Washington DC, USA] 2. Rules of engagement Traditional warfare involves clear rules of engagement. First the Geneva convention circumscribes the permissible activities within an armed conflict. In addition to such international restrictions, commanders of units in the field routinely issue specific rules of engagement for a particular mission. The goal of such rules of engagement are to give combatant troops clear guidance on what is and what is not permissible action. Strategically this allows resources to be focused on the actual mission target. Tactically this reduces collateral damage. Unfortunately, cyber conflicts currently have no clear rules of engagement (Bershidsky, 2017; Gronberg, 2016). This situation can lead even responsible nation states into engaging in cyber operations that would not be permissible in non-cyber operations. As one example, a given military might not utilize traditional ordinance: against civilian targets such as hospitals, but may be willing to deploy cyber weapons against that same target. As a general rule, similar rules to those in the Geneva convention should be adhered to. This would prohibit intentional targeting of hospitals and similar purely civilian institutions. However, beyond that general philosophical approach, each individual operation should have clear rules of engagement defined by the command structure. This identifies targets, non-combatants, specifically authorized techniques, and any explicitly denied techniques. This provides the operators in a cyber operation clear guidance as to how to effectively and ethically conduct the mission. Beyond these general rules of engagements, specific rules defining how much effort should be placed on operational deniability must be explicitly defined. Some operations are likely to be attributed to the attacker, regardless of any steps taken. For example, attacks on Iranian nuclear refinement are generally assumed to be. U.S. or Israeli based, with Saudi Arabia as a distant third candidate. No amount of concealment will prevent at least speculation as to the actors in any attack on Iranian nuclear facilities. This is just a single example, but illustrates the point. In some operational scenarios, operational deniability may not be a necessary element of the rules of engagement. However, in other scenarios it might be a key element of the rules of engagement. This need for obfuscation the originator of a malware attack should guide the selection of weaponized malware for ? a specific operation. 3. Limiting collateral damage In any conflict, limiting collateral damage is a critical element. This is true in traditional warfare as well as in cyber operations. Furthermore, in cyber operations it may be desirable to avoid detection of the attack, or at least attribution of the attack. And in cyber espionage, ideally the operation will be completely undetected. All three of these goals can be achieved using the same techniques. The first step in this process is to add code to malware that will detect the target system and gather basic identifying information (Easttom, 2016a). It is trivial to write code that can determine username, domain, IP address, language of the operating system, and other identifying characteristics. Such code can allow the malware to determine if the target is actually a valid target and if it is not to cease the attack. This can be true of spyware, or malware that initiates a direct attack. Such coding would both limit collateral damage, and make the malware less virulent. The latter quality would reduce the widespread impact of the malware, thus making it less noticeable, which is advantageous to operational security. An example of such code, written in the popular C++ programming language, is provided in figure 1. [[FIGURE 1 OMITTED]] The second part of the process is self-destructing malware. There exist, in the public domain, coding techniques for software to delete itself (Easttom, 2016a; Easttom 2016b). This type of program code can be used in two separate scenarios. In the first modality, the self-destructing code is combined with target detection code. In this scenario, should it be determined that the machine is not a valid target, the malware will delete itself. In the second modality, which occurs when malware has acquired valid target based on operational parameters, once the operation has been completed, the malware will self-destruct. This both mitigates the issue of collateral damage, and makes it more difficult to detect the malware incident. Both of these features will make attribution more challenging, and are thus advantageous to operational security. Figure 2, presents sample code, also written in the popular C++ programming language, for self-destruction. void SelfDestruct() { TCHAR szModuleName [MAX_PATH]; TCHAR szCmd[2 * MAX_PATH]; STARTUPINFO si = {0}; PROCESS_INFORMATIOIN pi = {0}; GetModuleFileName(NULL, szModuleName, MAX_PATH); StringCbPrintf(szCmd, 2 * MAX_PATH, SELF_REMOVE_STRING, szModuleName); CreateProcess(NULL, szCmd, NULL, NULL, FALSE, CREATE_NO_WINDOW, NULL, NULL, &si, &pi); CloseHandle(pi.hThread); CloseHandle(pi.hProcess); } Figure 2: Self destruction code example The code samples provided are exemplary. Both tasks are fairly trivial programming tasks and can be readily integrated into any weaponized malware. The specific code utilized will be dependent upon operational parameters. Such parameters include: the nature of the attack, the level of deniability required, as well as both tactical and strategic goals. The specific programming language utilized will, of course, also be selected based on the target operating system and delivery mechanism. There are other, existing methods of obfuscating malware that can make it more difficult to detect. These include polymorphic code, encrypted viruses, sparse infector viruses, and similar, well-known techniques. Any of these might also be implemented, based on operational needs. But the addition of proper target identification and self-destruction can be useful modifications to state-sponsored weaponized malware. Sparse infection malware is particularly resistant to detection and it is relatively trivial to program. A sparse infection virus will only be active intermittently and for short periods. The goal is to reduce the opportunity for detection of the virus. In the case of malware used in cyber warfare and cyber espionage, the malware author should always consider sparse infection. Furthermore, if the malware has spyware capabilities, as did Flame, then the transmission of such data from the infected machine should use a sparse modality. The data should only be sent intermittently to the control module. The intermittent nature of sending the data out will also reduce the probability of detection. The sparse infection nature of the malware can be implemented simply by a single function using a pseudo random number generator to set a number of seconds to wait between activities, whatever those activities are. A polymorphic virus is a more complex piece of malware. In their most elementary implementation, polymorphic viruses change the virus signature, in order to avoid detection by anti-virus software (Cesare, Xiang, & Zhou, 2013; Mathur & Hiranwal, 2013). More complex implementations of polymorphic malware will actually generate some new functions, or alter functionality in some way. This requires a limited programming engine with some level of machine learning to be implemented in the malware. As a general rule, when using weaponized malware in a cyber operation for a nation state, it is advantageous to ensure that the malware only affects the specified target. It is also advantageous for evidence of the attack to be minimized. By adding code that will detect the target system and self-destruct code, both of these operational goals can be achieved. It is further recommended that stealth techniques such as sparse infection attack vectors coupled with some level of polymorphism be incorporated into weaponized malware. 
Absolute Zero
1. Reaching absolute zero is physically impossible.
Gainey 19 [Caitlin Gainey, Caitlin Gainey is an incoming freshman at Yale University, where she will pursue a degree in astrophysics and mathematics, 8-16-2019, "Racing toward Absolute Zero", https://blogs.scientificamerican.com/observations/racing-toward-absolute-zero/, Scientific American Blog Network, accessed 7-16-2023 \\pa-amad]
The team at the University of Cambridge, however, monitors energy on a more extreme level as they try to approach absolute zero—the coldest temperature allowed by the laws of thermodynamics. Absolute zero, technically known as zero kelvins, equals −273.15 degrees Celsius, or -459.67 Fahrenheit, and marks the spot on the thermometer where a system reaches its lowest possible energy, or thermal motion. There’s a catch, though: absolute zero is impossible to reach. The reason has to do with the amount of work necessary to remove heat from a substance, which increases substantially the colder you try to go. To reach zero kelvins, you would require an infinite amount of work. And even if you could get there, quantum mechanics dictates that the atoms and molecules would still have some irreducible motion. Quantum mechanics also means that the closer these researchers creep toward absolute zero, the weirder a substance’s properties become. At low enough temperatures, liquid helium, for example, morphs into a superfluid—a liquid that flows without the resistance of friction. As a result, it can spontaneously flow upwards and out of a container; seep through molecule-thin cracks; remain perfectly still while spinning at high speeds; and—most surprising to physicists—coalesce into one “super-atom,” known as a Bose-Einstein condensate. Working at around just 1 to 10 millikelvins, or thousandths of a kelvin, the Cavendish team is in the process of surveying a variety of other materials that also show funky quantum behavior. And the technology that the group uses to reach such frigid temperatures is almost as complicated as the behavior it’s trying to induce.
2. Their impact card is in the context of reaching a negative temperature – if absolute zero is impossible then reaching a negative temperature is definitely impossible
Time Travel
Time travel impossible.
Gallego 16 [Jelor, Jelor Gallego is a writer for Futurism, 9-23-16, "The Physics of Time: Why Time Travel May Be Impossible", https://futurism.com/the-physics-of-time-why-time-travel-may-be-impossible, Futurism, accessed 7-16-2023 \\pa-amad] 
The study of time is a somewhat barren field. It became the focus of many scientists after Einstein bound the concept of time to the concept of space (creating spacetime). However, physicists have found it challenging to probe further into how time works. But one physics professor is stating his mind when it comes to time. Professor Richard Muller of UC Berkeley has published NOW: The Physics of Time, which explains his view of how and why time flows. It all started with one question: Why does the arrow of time flow inexorably toward the future, constantly creating new “nows”? Muller's theory on the flow of time merges two ideas: the expansion of the universe, and the concept of spacetime. The universe is expanding, but not because the stars are flying away from each other. Instead, the fabric of spacetime is expanding, while the stars stay put. Just let that sink in a moment. Space has been expanding ever since the Big Bang. Muller theorized that, as space is expanding in the universe, so is time. “Every moment, the universe gets a little bigger, and there is a little more time, and it is this leading edge of time that we refer to as now,” he writes. STUCK IN THE PRESENT This concept has some interesting consequences. First, it invalidates travel to the future, since there is actually no future yet to travel to. Travel to the past is also next to impossible, since you would have to destroy some space in order to turn back time. This does occur when a black hole evaporates or a star explodes, but the impact is so small that it wouldn't matter. Essentially, Muller is killing all of your childhood science fiction dreams. Muller's theory even led to a collaboration with Caltech theoretician Shaun Maguire and a paper that proposes a way to test the theory using LIGO. If the scientists are right, then when two black holes merge and create new space, they should also create new time (one millisecond, to be exact) which would delay the gravitational wave signal LIGO observes from Earth. Muller is optimistic that in the next few years LIGO will verify or falsify his theory. “I think my theory is going to have an impact on calculations of the very early universe,” Muller said. “I don’t see any way that it affects our everyday lives. But it is fascinating.”
Dark Matter
Dark matter research is good.
Siegel 19 [Ethan Siegel, Ethan R. Siegel is an American theoretical astrophysicist and science writer, who studies the Big Bang theory. In the past he has been a professor at Lewis & Clark College and a blogger at Starts With a Bang, on ScienceBlogs and also on Forbes.com since 2016, 7-3-2019, "This Is How Mastering Dark Matter Could Take Us To The Stars", https://www.forbes.com/sites/startswithabang/2019/07/03/this-is-how-mastering-dark-matter-could-take-us-to-the-stars/?sh=7de9be9d7da4, Forbes, accessed 7-16-2023 \\pa-amad]
Dark matter is one of the biggest mysteries in all of modern science. Everywhere we look on large cosmic scales — from low-mass galaxies to the largest galaxy clusters, from the cosmic microwave background to the cosmic web that traces the Universe's structure — we can see the imprints and effects of its presence. For every proton's mass worth of normal matter, there's five times as much dark matter, out-massing and out-gravitating the conventional stuff that makes up everything we've ever directly detected. Even though we have yet to directly detect it, and even though we aren't sure exactly what its true properties are, dark matter holds a tremendous promise for the future of humanity. Ubiquitously located all throughout the galaxy and far beyond, dark matter could be the perfect fuel that makes our interstellar dreams come true. Here's the story of how. A logarithmic chart of distances, showing the Voyager spacecraft, our Solar System and our nearest... [+] star, for comparison. If we ever hope to travel across the great interstellar distances, it will require a technology that's superior to chemical-based rockets, and hopefully that will include the discovery of a fuel that can be replenished as we traverse our path through the galaxy. Whenever humanity sets our sights on exploring the depths of space, there are constraints we can't avoid: the laws of physics. In order to accelerate a spacecraft — or any mass — you have to impart an impulse to it in order to change its momentum. The larger the impulse, the more you can change an object's speed. All that determines the magnitude of an impulse is how much force you apply and how long you apply it for. In a conventional rocket, that impulse is provided by rocket fuel that undergoes a combustion reaction, which produces impulse in the form of thrust. Although this is the best method humanity has come up with for space travel so far, it's incredibly limiting. All of our past and current rockets are chemical-based, unfortunately, and that places tremendous constraints on how far we've been able to go. This 2015 engine test shows the firing of SpaceX's Raptor engine, which relies on an extremely... [+] powerful and fuel-efficient reaction. Unfortunately, it's still a chemical-based reaction, and converts only about one-millionth of the fuel's mass into energy. We will have to do better if we want to achieve our interstellar dreams on timescales of a human lifetime. The reason for this is simple: in order to produce thrust — i.e., in order to impart an impulse to your spacecraft — you have to convert that stored chemical energy in the fuel into kinetic energy that pushes your spacecraft. In order to generate that energy, however, you have to use up some of that fuel you're carrying with you. The key to getting lots of thrust, and therefore lots of acceleration, is fuel efficiency. Certain types of fuel are more energy-efficient than others, meaning that we can get more energy (and thrust, and acceleration) out of, say, 1 kilogram of some types of fuel. An easy way to think about this is through Einstein's most famous equation: E = mc2. If you had a perfect, ideal fuel, it would convert 100% of your fuel's mass into energy, enabling you to make the most efficient fuel imaginable. The launch of Cassini, on October 15, 1997. This spectacular streak shot was taken from Hangar AF on... [+] Cape Canaveral Air Force Station, with a solid rocket booster retrieval ship in the foreground. For all of our history on Earth, the only way we've ever reached space is through the use of chemical-based fuels. At most, though, chemical-based reactions are somewhere around 0.0001% efficient. The reason is as follows: chemical reactions rely on electron transitions between atoms and molecules. Most of an atom's mass is in the form of protons and neutrons, each of which have a mass that contains around 109 eV worth of energy. Electron transitions, however, are on the order of a few (typically 1-10) eV of energy. Even with all the chemical-based tricks we can perform, there are no known reactions that allow us to improve on this. Sure, we can go for some type of nuclear fuel, but that's only marginally better, achieving efficiencies of around 0.1%. It's a huge improvement, if we can realize it, but there's still a fundamental problem with accelerating to speeds that will carry you interstellar distances on reasonable timescales. The Tsiolkovsky rocket equation is required to describe how fast a spacecraft that burns through a... [+] portion of its fuel to create thrust can wind up traveling through the Universe. Having to bring your own fuel on board is a severely limiting factor as far as the speed at which we are capable of traveling through intergalactic space. Skorkmaz at English Wikipedia The key problem is as follows: whenever you burn fuel, you have to accelerate the entire mass of your spacecraft, including any fuel that's still on board. Read that again: including any fuel that's still on board. In other words, let's imagine you can shoot exhaust out of your vehicle at an incredible rate: 100,000 mph (about 160,000 kph), relative to the rocket itself. If you start off with a rocket where 99% of your initial mass is fuel, and you assume that your fuel is perfectly 100% efficient (as though it were pure matter-antimatter annihilation), you'd wind up with a final speed of 460,000 mph (740,000 kph). Even at this record-setting rate, it would still take thousands of years to reach the nearest star. All rockets ever envisioned require some type of fuel, but if a dark matter engine were created, new... [+] fuel is always to be found simply by traveling through the galaxy. Because dark matter doesn't interact with normal matter (mostly) but passes right through it, you wouldn't have any difficulty collecting it in a specific volume of space; it would always be there as you moved through the galaxy. On the other hand, there's another approach to interstellar travel that could — in principle — make our science-fiction dreams come true. Instead of bringing your fuel with you, what if you collected it as you went? Typically, ideas like this involve enormous magnetic fields that funnel charged particles into some sort of "trap" in your spaceship, allowing you to put nuclei and electrons together where you can then extract energy and perform further reactions with them. But dark matter offers a tremendous advantage over normal matter in this regard. Why? Because you don't have to do anything special to collect it. It's literally everywhere, distributed in an enormous halo surrounding and encompassing every large galaxy we know of, including the Milky Way. If we find ourselves anywhere in the galaxy, there's bound to be dark matter lying around. While stars might cluster in the disk and the normal matter might be restricted to a nearby region... [+] around the stars, dark matter extends in a halo more than 10 times the extent of the luminous portion. It is truly found everywhere humanity has dreamed of traveling in our own galaxy, and in many places beyond. The second tremendous advantage comes from the progression away from chemical-based rockets and towards the idea of a perfect fuel. For chemical-based rockets, 0.0001% energy efficiency is the best we can hope for. For nuclear-based rockets, fission power might get us up to 0.1% efficiency, and nuclear fusion might get us a little further: perhaps up to 0.7%. The ideal configuration would be to use matter-antimatter annihilation, which is 100% energy efficient. The downside of matter-antimatter annihilation comes with a terrible cost, though: it takes a tremendous amount of work, energy, and effort to create an extraordinarily small amount of antimatter. If you took all the particle physics laboratories ever constructed on Earth and added up all the antimatter humanity has ever created, from Fermilab to CERN, you'd wind up with less than a microgram of antimatter. A portion of the antimatter factory at CERN, where charged antimatter particles are brought together... [+] and can form either positive ions, neutral atoms, or negative ions, depending on the number of positrons that bind with an antiproton. If we can successfully capture and store antimatter, it would represent a 100% efficient fuel source, but many tons of antimatter, as opposed to the tiny fractions of a gram we've created, would be required for an interstellar journey. Sure, E = mc2 might be the most efficient way to extract energy from mass in the entire Universe, as it represents perfect efficiency. But even if you manage to contain and store your antimatter successfully and annihilate it only at the proper moment, you'll still have a finite supply of fuel that required an incredible amount of energy to collect. Once you use up this perfect fuel, you're all out, and all you can do is travel at a constant velocity through space for an indefinite duration of time. Even if we could generate an arbitrary amount, we'd still be fundamentally limited with an antimatter rocket. That's why the promise of a dark matter fuel source is so alluring. Not only might dark matter be an unlimited fuel source (in terms of abundance) that we don't have to carry on board with us, but it might have that perfect, 100% efficient matter-to-energy conversion potential we so strongly desire. Our galaxy is thought to be embedded in an enormous, diffuse dark matter halo, indicating that there... [+] must be dark matter flowing through the solar system. Although we have yet to detect dark matter directly, its abundant presence throughout our galaxy and beyond might provide a perfect recipe for the perfect rocket fuel imaginable. Robert Caldwell & Marc Kamionkowski Nature 458, 587-589 (2009) There are a multitude of experiments looking for the collisions of dark matter with both normal matter and itself. In general, there are two types of particles in the Universe: fermions (with half-integer spins) and bosons (with integer spins). If dark matter is a bosonic particle with no electric, color, or weak charge, that would mean it behaves as its own antiparticle. If you can collect two dark matter particles and make them interact with one another, there's a finite probability that they'll annihilate. When an annihilation occurs, they'll produce pure energy in a 100% efficient fashion: via Einstein's E = mc2. In other words, if we understand dark matter correctly, there's a free, unlimited source of energy everywhere humanity dreams of going. The XENON experiment located underground in the Italian LNGS laboratory. The detector is installed... [+] inside a large water shield; the building next to it accommodates its various auxiliary subsystems. If we can understand and measure the particle properties of dark matter, we may be able to create conditions that coax it into annihilating with itself, leading to the release of energy via Einstein's E=mc^2, and the discovery of a perfect spacecraft fuel. Because dark matter is everywhere, we wouldn't even need to carry it with us as we traversed the Universe. As far as we understand it — and admittedly, we need to understand it a lot farther — dark matter could truly deliver our dream of the ultimate fuel. It's abundant all throughout our galaxy and beyond; it should have a non-zero annihilation cross-section with itself; and when it does annihilate, it should produce energy with 100% efficiency. Perhaps, then, most of us have been thinking about experiments seeking to directly detect dark matter all wrong. Yes, we want to know what makes up the Universe, and what the physical properties of its various abundant components truly are. But there's a science-fiction dream that could come true if nature is kind to us: unlimited, free energy just waiting there for us to harness, no matter where in the galaxy we go. Mastering dark matter is the endeavor that just might make it so. 
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