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Our word ‘deterrence’ comes from the Latin deterre – ‘to frighten from or away’. We deter by threatening another with punishment if they act against our interests. Whether or not they are deterred will depend on how seriously they take our threat. Are they confident that the punishment will be inflicted? How much do they value the act we wish to prevent? Deterrence therefore is an act of persuasion. If the target is unconvinced, then deterrence will fail, and it often does. At the same time, we can deter without making explicit threats. Someone might plan to do us harm but then, knowing something about how we are likely to react, decides not to go ahead.

Deterrence is found in nature. Caligo butterflies have owl-eye markings on their wings to discourage small birds from approaching to snap them up. In human affairs, deterrence is regularly at work, from attempts to control naughty children to efforts to reduce crime. In these cases we are well aware that deterrence may fail – because the threats are communicated poorly or are discounted by the target. According to the Bible, the first deterrent threat was when God warned Adam and Eve that if they ate the fruit of the trees of knowledge and conscience in the Garden of Eden, they would be ‘doomed to die’. Yet they still disobeyed.

This book is about a particular form of deterrence, employed to prevent war and drawing upon the unprecedented power of nuclear weapons, in which the consequences of failure are too horrendous to contemplate.
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Nuclear weapons resulted from the advances in scientific understanding of the structure of the atom during the first decades of the twentieth century. As the Second World War approached there was a critical breakthrough. A uranium atom could be split into two in a process described as ‘fission’, releasing a small amount of energy. But if the neutrons released by splitting one atom went on to split others, and these in turn released even more neutrons that went on to split many more atoms, this chain reaction would lead to a massive explosion. For this to happen, a ‘critical mass’ of fissionable material must be held together. In practice many problems had to be solved before such a bomb could be constructed. But in theory it could be done.

The news stunned the international scientific community. Leo Szilard was one of the first to recognize the possibility of a chain reaction. Fearful that the Nazis would see the potential of a fission bomb, he urged Albert Einstein, the most prestigious scientist of his time, to write to President Roosevelt. The letter reported the possibility of ‘extremely powerful bombs of a new type’. Roosevelt took it seriously. In 1942 the Americans established the Manhattan Project, with active British and Canadian participation. This immense scientific and engineering endeavour was tasked to see if fission – or atomic – bombs were feasible, and, if they were, to build them.
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Albert Einstein and Leo Szilard
In July 1945 the first device was tested in New Mexico. By then Germany had been defeated but Japan had yet to surrender and the US was gearing up to invade the country later in the year. President Truman was looking for a way to bring the war to a quick conclusion and saw the new bomb as one answer.

By this stage of the war terrible destruction of cities had become commonplace. Following the German bombardment of Britain that began in 1940, the US and UK had returned the fire against Germany and Japan, with massive raids causing tens of thousands of casualties in a single night. The atomic bombs dropped on Japan in August 1945 were therefore the culmination of a brutal war, and not even the worst attacks suffered by Japan. In March of that year 100,000 had been killed in the firebombing of Tokyo.

The shock of the atomic bombs lay in their efficiency and the insidious effects of radioactivity. A single bomb (codename ‘Little Boy’) destroyed the city of Hiroshima on 6 August 1945, killing some 80,000 people immediately. Three days later, a second bomb (codename ‘Fat Man’) killed some 40,000 in Nagasaki. In both cases the number of fatalities subsequently doubled, with the effects of radiation sickness taking their toll. On 15 August the Emperor of Japan announced his country’s surrender, referring to ‘a new and most cruel bomb, the power of which to do damage is, indeed, incalculable, taking the toll of many innocent lives’.
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‘Fat Man’ and ‘Little Boy’. The two bombs dropped on Japan in August 1945.
The American monopoly of these weapons did not last long. In August 1949 the Soviet Union tested its own atomic device. In response, the Americans moved to the next stage of nuclear technology, from weapons based on nuclear fission to hydrogen or thermonuclear weapons based on ‘fusion’. These weapons promised almost unlimited destructive capacity. In a fusion bomb, the energy from a fission explosion is used to create sufficient energy to squeeze isotopes (deuterium and tritium) of hydrogen together, leading to a massive explosion. The first hydrogen bomb was tested by the US in November 1952. The Soviet Union soon followed.

Whereas atom bombs had explosive yields measured in kilotons (equivalent to thousands of tons of TNT), those of hydrogen bombs were typically measured in megatons (equivalent to millions of tons of TNT). The most powerful bomb ever was one tested by the Soviet Union in October 1961, which reached 57 megatons.

The effects of any bomb in terms of the scale and spread of the damage and casualties would depend on its size and whether it burst on the ground or in the air. Even with the smaller weapons, human beings within a large radius would be killed immediately by blast and fire. Many survivors would be left suffering from severe burns, radiation sickness and psychological trauma. The effects would be felt far away, as radioactive particles (known as ‘fallout’) would be carried by the wind to distant places, without regard for national boundaries. Over the longer term this would result in a higher incidence of leukaemia and cancer.
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The fusion process releases more energy than the fission process, which is why thermonuclear bombs can be far more powerful than fission (‘atomic’) bombs.
Early discussions in the United Nations on preventing the further military exploitation of nuclear energy and concentrating instead on its potential peaceful benefits failed as a result of the intensifying Cold War. Instead, a nuclear arms race developed between the superpowers, the USA and USSR. Each developed a ‘triad’ of delivery systems: first, long-range bombers; then land-based intercontinental ballistic missiles (ICBMs); and lastly submarine-launched ballistic missiles (SLBMs). Ballistic missiles are launched with sufficient initial power to set them off on a trajectory that will take them to their targets. Later cruise missiles, pilotless aircraft that can be launched from air, sea or land, were added to the mix. Weapons with the range to be used by the two superpowers against each other were described as ‘strategic’. ‘Tactical’ weapons were more likely to be utilized in a battle between regular forces.

The number of weapons grew dramatically. From very few in 1950, by the end of that decade the United States had over 20,000 weapons. The stockpile peaked in 1967 at more than 30,000. The Soviet stockpile was still in the low hundreds in 1960 but then grew rapidly, peaking at some 40,000.

Other powers soon joined in. No longer able to work with the US after the war, Britain decided to build an independent force to preserve its standing as a major power. It tested an atomic bomb in 1952 and a version of a hydrogen bomb in 1957. Cooperation with the Americans then resumed. France tested its first atomic bomb in 1960.

[image: Image]
The Cold War began as the Second World War ended. As the Soviet Union extended its grip over Central and Eastern Europe, the United States became committed to the security of Western Europe. Deterrence in the first instance was based on alliance, marked by the formation of the North Atlantic Treaty Organization (NATO) in 1949. Moscow would think twice before taking on the military strength of the United States.

Nuclear weapons were a vital part of this strength, a point emphasized in 1954 when the United States warned that it would respond to any aggression with ‘massive retaliation’. Yet nuclear weapons also appeared to be a declining asset. The Soviet Union would catch up and a Third World War would be even more horrific than the previous one. Robert Oppenheimer, the leader of the Manhattan Project, described the superpowers as being like ‘two scorpions in a bottle, each capable of killing the other, but only at the risk of his own life’. The fallout generated by regular nuclear tests showed how vulnerable all humanity had become.

Soon a paradox was noted. This terrifying prospect provided strong incentives to be cautious at times of crisis. In March 1955, in one of his last speeches as Prime Minister, Winston Churchill commented on the ‘sublime irony’ that a stage had been reached ‘where safety will be the sturdy child of terror, and survival the twin brother of annihilation’. War was becoming too dangerous to be used as an instrument of policy.
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Was this ‘balance of terror’ stable? Civilian strategists explored the possibility of a nuclear ‘first strike’ disarming the opponent. This would require developing a force that could catch the enemy in a surprise attack, taking out the opposition’s bombers in their bases, missiles in their underground silos and even submarines at sea. Any missiles that escaped the attack and did get launched would need to be destroyed before they reached their targets. Disarmed and unable to retaliate, the victim would be at the attacker’s mercy. Victory could be declared. A ‘second-strike’ capability described the ability to avoid such an outcome by absorbing a first strike and still being sure of mounting an effective riposte.

If one side had a first-strike capability, the other would be anxious until it was able to reduce its vulnerabilities. If both sides had a first-strike capability, then the situation could become very unstable, as both would be on edge, fearful that they might be caught with a knockout blow.

Imagine a classic Western showdown. The sheriff and the outlaw move towards each other, hands close to guns, ready to draw. Everything depends on firing first and with accuracy. Hesitation or a miss means death. But what if instead of guns they have poisoned darts? There is now no premium on firing first. The victim will still have enough time to retaliate before the poison takes effect. In such circumstances it would be sensible to be cautious, and maybe try diplomacy.
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The requirements of a successful first strike would be demanding:


	complete surprise, though at a time of intense crisis the enemy would be on guard;

	confidence in systems that had never been tested before in such a complex operation;

	excellent intelligence about the targets that must be hit, with none missed out;

	sufficient weapons to cover all targets and the lethality and accuracy to ensure all are destroyed;

	meticulous planning to attack disparate targets at approximately the same time.



The amount of warning received by the enemy would be a critical factor. With enough warning, the enemy might be able to launch a second strike before the first strike reached its targets, so that only empty bases and missile silos would be destroyed.

A ‘launch on warning’ strategy could be reckless. It would depend on early-warning systems that were known to be fallible. Once a flock of geese picked up on radars was interpreted as incoming missiles. To avoid getting caught by surprise, the RAF used to keep aircraft at the end of runways, on ‘quick reaction alert’, ready to take off at the first news of enemy attack.

The main reason why the idea of a first strike became progressively less plausible was the placement of missiles on submarines. Submarines powered by their own nuclear reactors, staying quiet and rarely surfacing, were difficult to find, track and attack. Despite regular talk of breakthroughs in anti-submarine warfare, SLBMs remained by far the least vulnerable part of the nuclear arsenal.
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Quick reaction alert. An RAF crew race to their waiting Vulcan bomber.
If a retaliatory attack was launched, might incoming aircraft or missiles be shot down in flight? During the Second World War anti-aircraft guns took a heavy toll on bombers but still some always got through. Against nuclear weapons the performance standard of defences has to be so much higher. If any missiles get through, the consequences will be catastrophic. Yet ballistic-missile defences face a far greater challenge than air defences: far less warning of an incoming attack and its probable targets. All big cities and vital areas would need to be protected, as the enemy could choose where to attack. If the radar system were knocked out, the defences would be blinded. If chaff and spoofs were added, the defences could be fooled. If more warheads were added, the defences could be overwhelmed. This became even more likely once multiple independently targeted re-entry vehicles (MIRVs) could be put on top of each missile. UK Trident submarines carry up to eight missiles and forty warheads (but they could carry more).

Once warheads broke through and began exploding, even less could be done, especially for those close to ‘ground zero’, the point of the explosion. The only possible protection would be against fallout. Fallout shelters made the most sense when built well away from likely explosions. When governments distributed advice on how to survive a nuclear attack, the impact was often to add to the readers’ sense of hopelessness. And, given the likely post-attack conditions, one question was whether the survivors would envy the dead.

[image: Image]
Will the survivors envy the dead?
For all these reasons, by the mid 1960s the US government had concluded that even though it still enjoyed superiority in number of weapons the situation was one of ‘mutual assured destruction’, known as MAD. The level of required destruction set for the Soviet Union in the Pentagon was up to 30 per cent of its industrial capacity and two-thirds of its population. That was set not as a target so much as a demonstration of a second-strike capability. In practice after this point extra weapons landing on Soviet territory would make
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Kennedy and Khrushchev. The Cuban missile crisis, October 1962.
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East versus West: the Cold War alliances.
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A display of military might during Moscow’s annual Victory Day parade.
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During the 1950s the US Army tested low-yield weapons in battlefield conditions.
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In 1964 Stanley Kubrick’s Dr. Strangelove (Or How I Stopped Worrying and Learned to Love the Bomb) satirized deterrence theories.
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The Campaign for Nuclear Disarmament’s first march to the Atomic Weapons Establishment at Aldermaston in 1958.
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In 1987 Presidents Ronald Reagan and Mikhail Gorbachev signed a treaty eliminating their countries intermediate nuclear forces.
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The ‘crystal ball effect’ meant that political and military leaders could be in no doubt about the risks they would be running in a Third World War.
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A Royal Navy submarine test launches a Trident missile.
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North Korean leader Kim Jong-un is briefed on his country’s nuclear programme.
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Israeli F-16s hit Iraq’s Osirak nuclear reactor in June 1981. The Israelis claimed that the reactor, bought from France in 1976, was about to go critical.





[image: Image]
If terrorists got hold of nuclear materials, the dangers could come in many forms.
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One question for the future is the vulnerability of nuclear command systems to cyberattacks.
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The Doomsday Clock was first displayed by the Bulletin of Atomic Scientists in 1947. It is currently set at two minutes to midnight.
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