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Introduction  
 
 Since the dawn of the twentieth century, scientists have consistently churned out innovative ideas 
about the natural world. From the theory of quantum mechanics, to the modeling of the atom, to the 
discovery of DNA, ǘƻ ǘƘŜ ŎǊŜŀǘƛƻƴ ƻŦ ƴǳŎƭŜŀǊ ǿŜŀǇƻƴǎΣ ǎƻƳŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ōǊƛƎƘǘŜǎǘ ǎŎƛŜƴǘƛŦƛŎ ǘƘinkers have 
produced ideas bringing ŎƻƴǾǳƭǎƛǾŜ ŎƘŀƴƎŜ ǘƻ ǎƻŎƛŜǘȅΩǎ ǇŜǊŎŜǇǘƛƻƴ of nature. In some cases, these 
discoveries have improved the fare of mankind on earth, facilitating the creation of effective medical 
technologies, transportation systems, and agricultural methods. However, twentieth-century science did 
not result in positive results alone. Advancements in scientific technology helped bring about the horrors of 
world wars and genocides across the globe, prompting former British Prime Minister Winston Churchill to 
dub such a use of technology as a άǇŜǊǾŜǊǎŜ ǎŎƛŜƴŎŜΦέ LƴŘŜŜŘ, an understanding of science is inherently a 
good thing, but when people forsake the humility of a true scientist, disasters can occur, transforming 
ǎŎƛŜƴŎŜ ƛƴǘƻ ŀ άǇŜǊǾŜǊǎŜέ ƳƻƴǎǘŜǊΦ  
 However, evaluating the morality of certain scientific practices is not always clear-cut and simple. 
In the case of the nuclear weapons, the Allied forces during World War II chose to annihilate two Japanese 
cities to bring a quicker end to the war. From this perspective, nuclear weaponry may seem a gross 
άǇŜǊǾŜǊǎƛƻƴΣέ an unnecessary display of force and disrespect for diplomacy. At the same time, though, the 
Allied forces during the war were faced with the possibility of hundreds of thousands of casualties on both 
sides if the war extended for a longer period. Dropping the bomb might have seemed the lesser of two 
evils.  

Such a complicated issue as the morality of nuclear warfare cannot be resolved in a mere scientific 
or mathematical sense. There is no formula to determine if an action is good or evil, just or unjust. In such 
scenarios, one must turn to a deeper set of human skills which involve conscience and intellect at the same 
time. 

¢Ƙƛǎ ƎǳƛŘŜ ƛǎ ƛƴǘŜƴŘŜŘ ǘƻ ǇǊƻǾƛŘŜ ŀ ǿŀƭƪǘƘǊƻǳƎƘ άǘǳǘƻǊƛŀƭέ ƻŦ ƴǳŎƭŜŀǊ ǿŜŀǇƻƴǊȅΣ Ŝxamining the 
issue from all angles, scientifically and morally. To the scientist, this guide might seem a hybrid study of 
physics and sociology. To the moralist, it will appear a quasi retreat about the ethics of a realistic practice. 
Regardless of how one reads this guide, though, the end goal is the same: to draw nearer to a holistic 
understanding of the troubles of our times and how they affect humanity, and in this growth of 
understanding to become both a better scientific thinker and a better person. 

 
Understanding the Issue: How Nuclear Tech Works  

 
Before coming to a firm conclusion on the morality of nuclear weaponry, it is crucial to have a firm 

understanding of how such technology functions. Without this knowledge, one is likely to base their stance 
on mere personal sentiment regarding nuclear warfare. An argument based on such a premise is weak, 
since it does not take into account the fact that we live in a realistic, not an idealistic world, and to 
realistically evaluate something as ponderous as the nuclear weaponry requires a firm understanding of its 
mechanism. Moreover, a firm understanding of all aspects of nuclear weaponry lays the foundation for the 
development of a lasting, thoughtful moral stance on the issue. 

At its heart, nuclear weapons are rooted, as their name implies, in the nucleus of the atom and the 
processes that can occur therein. Namely, scientists have utilized the nucleic processes of fission and fusion 
to harness the vast potential energy of the nucleus and channel it into technology, such as nuclear bombs. 
Such an interest in nuclear technology would not have occurred had not Albert Einstein, with his famous 
equation , introduced the idea that matter is directly related to energy. This revolutionary idea 
initiated an era of nuclear experimentation, as many scientists hoped to uncover 9ƛƴǎǘŜƛƴΩǎ fabled energy 
through mass changes within the cornerstone of matter: the atom. Although at first a mysterious exploit, 
the quest for nuclear technology ultimately became a reality around midcentury, altering long-seated 
perceptions about science, politics, and human nature.   



Part 1: Fission/Fusion 
 

As their names might infer, fission involves a split, a fissure between parts of the nucleus, while 
fusion involves a combination, in which different parts of the nucleus fuse together. Of the two, fission was 
implemented into weapon technology first, in the creation of the A-bomb, or atomic bomb in the 1940s. 
{ǘŜƳƳƛƴƎ ŦǊƻƳ ǿƘŀǘ ǎƻƳŜ ƳƛƎƘǘ Ŏŀƭƭ ŀƴ άŀŎŎƛŘŜƴǘŀƭ ŘƛǎŎƻǾŜǊȅέ ōȅ hǘǘƻ IŀƘƴ ŀƴŘ CǊƛǘȊ {ǘǊŀǳǎƳŀƴ1, 
scientists began experimenting with the great energy potential unleashed with a split nucleus. Inventors of 
the A-bomb were able to divide the nucleus within the bomb structure such that, on detonation, a vast 
amount of energy was released through the fission reaction. 

Fission reactions require specifically-sized atoms in order for the division to occur. Since the goal of 
Ŧƛǎǎƛƻƴ ƭƛŜǎ ƛƴ ǎǇƭƛǘǘƛƴƎ ǘƘŜ ƛƴƛǘƛŀƭ άǇŀǊŜƴǘέ ƴǳŎƭŜǳǎ ƛƴǘƻ ǘǿƻ ǎƳŀƭƭŜǊ άŘŀǳƎƘǘŜǊέ ƴǳŎƭŜƛΣ ǘƘŜ ŜƭŜƳŜƴǘǎ ǎŜƭŜŎǘŜŘ 
for fission reactions generally tend to be fairly large, such as Uranium and Plutonium. Furthermore, the 

elements must be of a particular isotope, such as U-235 or Pu-239. 
The reason for this necessity lies in the manner in which fission is 
initiated. To split an atom, neutrons are launched, generally due to 
emission from a radioactively-decaying atom, with great speed into 
the intended nucleus. If the nucleus is of an isotope with too great a 
mass number, then it will merely absorb the extra neutron, instead 
of undergoing a nucleic split. This phenomenon can be likened to 
paint thrown against the wall. While the wall, or the nucleus, is still 
relatively clean of paint, or neutrons, it appears one homogenous 
substance. However, with the addition of paint, or neutrons, one can 
notice a distinction between the clean and painted portions of the 
wall. Additionally, if the wall is already painted, in other words 
having an isotope with many neutrons, then it will appear unchanged 
when paint, or neutrons, strikes it.  

Fusion, on the other hand, was implemented into weaponry nearly a decade after fission was. 
Furthermore, fusion is the near opposite of fission, as it involves the unification of nuclides to form a 
nucleus, as opposed to breaking down the nuclides present in fission. However, since the nuclides at the 
heart of the atom are generally protons, which repel each other due like charge, and neutrons, which 
contain no charge, it is very hard to summon up the necessary energy to overcome the strong attractive 
force of proton-ǇǊƻǘƻƴ ǊŜǇǳƭǎƛƻƴ ǘƻ ǘƘŜ Ǉƻƛƴǘ ǘƘŀǘ ŀ ǎŜŎƻƴŘŀǊȅ ŦƻǊŎŜΣ ǘƘŜ ŀǘǘǊŀŎǘƛǾŜ άǎǘǊƻƴƎ ŦƻǊŎŜέ ǿƘƛŎh 
occurs when two protons touch, can come into effect. Especially given the close quarters of protons within 
the nucleus, in other words a radius of nearly zero, the potential repulsive force could reach close to 

infinity, according to the equation ( ). Due to this, however, the successful binding of protons and 

neutrons together during fusion yields much more energy than during fission, of a magnitude up to three to 
four times greater2.  
 While these processes may, on the outside, appear fairly simple, it is probable they would not have 
ōŜŜƴ ŘƛǎŎƻǾŜǊŜŘ ƘŀŘ ƛǘ ƴƻǘ ōŜŜƴ ŦƻǊ !ƭōŜǊǘ 9ƛƴǎǘŜƛƴΩǎ ƳƻƳŜƴǘƻǳǎ ŘƛǎŎƻǾŜǊȅ ƻŦ ǘƘŜ Ŝǉǳŀǘƛƻƴ ό). 
9ƛƴǎǘŜƛƴΩǎ ŦƻǊƳǳƭŀ ŜǎǘŀōƭƛǎƘŜǎ ŀ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ Ƴŀǎǎ m of an object, the speed of light c, and 
energy stored within the mass difference E. In other words, this equation states that, among the bonds 
within the nucleus, some of the mass is converted into stored energy which can be released through 
nuclear reactions. In fission, the diǾƛǎƛƻƴ ƻŦ ǘƘŜ ƴǳŎƭŜǳǎ ǘǊŀƴǎŦƻǊƳǎ ǘƘŜ άƘƛŘŘŜƴ Ƴŀǎǎέ ƻŦ ǘƘŜ ƛƴƛǘƛŀƭ ŀǘƻƳ 
into heat. In fusion, the mass of the initial protons is converted into vast amounts of energy when they are 
melded into one nucleus.  

 Although the mass m of an atom is incredibly small, the square root over c, which raises c to 
9x1016, makes up for much of the tiny mass of subatomic particles. Furthermore, despite the low energy 
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Figure 1: PhET Simulation of Fission 

potential E of a single atom, one must remember that, in nature, atoms are found in vast quantities. For 
example, if an atom has stored energy E of about .0000001 Joules, a mole of such atoms would contain 
about 6x1016 Joules of energy, an incredible amount. Yet, along with the power that comes from managing 
such a large source of energy comes great responsibility. 
 The potential energy of a nuclear weapon emitted via fission or fusion marks a stark deviation from 
traditional weaponry. While conventional weapons can inflict damage on principally one individual or 
perhaps a small community, nuclear weapons, with their great stores of energy, can wreak havoc over 
much larger distances. Thus, when scientists solved the problems of understanding fission and fusion, they 
encountered the different, perhaps greater problem of safely controlling such a large amount of energy.     

 
Part 2: Fission in Detail 
  
 As previously described, nuclear fission consists of a breaking-down of an atomic nucleus, 
especially a nucleus with a large mass, such as Uranium or Plutonium. This nucleic division results from a 
constant bombardment of neutrons, which strike the nucleus of an atom like Uranium, splitting the atom 
into two smaller elements along with some excess 
neutrons3. In some cases, notably with a Uranium atom 
of mass number 235, this collision between nucleus and 
neutron results in the intended formation of two 
άŘŀǳƎƘǘŜǊέ ŜƭŜƳŜƴǘǎ Ǉƭǳǎ ǘƘŜ ŜȄǘǊŀ ƴŜǳǘǊƻƴǎΦ Lƴ ƻǘƘŜǊ 
cases, such as with a Uranium atom of mass number 
238, the mass of the nucleus is of such a size that it 
absorbs the incoming neutron into its nucleus, increasing 
its mass number to 2391.  
 Creating a fission reaction can be a highly 
unproductive process if one concentrates on initiating 
only one fission at a time. For that reason, scientists 
have utilized the chain reaction in order to yield the 
greatest output of energy in a short period of time. The 
chain reaction consists of numerous fissionable nuclei in 
one sturdy container. When one nucleus is bombarded 
with a neutron, its daughter nuclei and excess neutrons in turn spread out and strike other fissionable 
nuclei, which in turn undergo fission and strike yet more nuclei, and so on. This makes for a fairly efficient 
way of releasing the energy of a fission reaction. Furthermore, chain reactions can be organized within a 
device known as a nuclear reactor. The nuclear reactor consists of several regions of fissionable nuclei 
separated by metal rods which do not allow the transmission of neutrons between them. Thus, using the 
rods, one can control which regions undergo chain reactions of fission when introduced to high-speed 
neutrons. Modern scientists have used nuclear reactors to generate power as well as to test for 
advancements with nuclear technology. 
 Nuclear bombs are created with the intent of emitting immense quantities of energy, such as one 
might summon up through the use of a chain reaction. However, unlike the chain reactions produced in a 
nuclear reactor, those of a nuclear bomb have no restraining rod between regions, so the potential energy 
is left unchecked. For this reason, a single nuclear bomb can provide the groundwork for a massive set of 
fission reactions unleashing deadly levels of heat and radiation.  

With such unrestrained fissions, the nuclear bomb becomes increasingly destructive. At first, one 
would recognize the call for responsibility on the behalf of nuclear technicians, so that they properly 
manage the amount of chain reactions and thus heat release that occur within a system. On the other 
hand, if one acknowledges that the goal of the nuclear bomb is wreak as much havoc within a confined 
area as possible, then the lack of restraint on chain reactions would seem a productive advancement. Thus, 
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ǘƘŜ ŜǘƘƛŎǎ ƻŦ ǳƴŎƘŜŎƪŜŘΣ ŎƘŀƛƴ Ŧƛǎǎƛƻƴ ǊŜŀŎǘƛƻƴǎ ŘŜǇŜƴŘǎ ƻƴ ƻƴŜΩǎ ǇǊƛƻǊƛǘƛŜǎΥ ǘƘŜ ŘŜŦŜƴǎŜ ƻŦ ƻƴŜΩǎ ǘŀǎƪ ƻǊ 
the defense of life. And although this puts the situation into black-and-white terms, the burdensome choice 
put upon nuclear scientists and world leaders between preservation of duty and preservation of life is 
clearly not so easy.   
 

The People Aspect: How Nuclear Bombs Affect Communities  
 
 As much as the development of nuclear weapons was a scientific development, it was also had 
great sociological repercussions. Previously, our knowledge of the atomic nucleus had been confined to 
theoretical and experimental exploits within the physics lab. Yet, when the mass interest in nuclear 
technology emerged around mid-century, the issue promptly became one which dealt as much with society 
as with science. For, in the end, the greatest perceived ramifications of nuclear weapons would be felt by 
people and communities.  
 To this end, a firm understanding of the effects of nuclear weapons on communities is crucial to a 
holistic moral evaluation of the issue. Since the morality of a practice is intrinsically tied to its ability to 
promote or degrade human life, it is of utmost importance to know how nuclear bombs affect people. 
While reviewing the information, the reader is encouraged to imagine him or herself in a community aimed 
as target for an atomic bomb. What sentiments would one have in such a scenario? Then, imagine that the 
only way to prevent the landing of the bomb is to strike the hostile community quickly with nuclear force. 
{ǳŎƘ ŀ ǘƘƻǊƴȅ ǎƛǘǳŀǘƛƻƴ ƛǎ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ǘƻŘŀȅΩǎ ŎƻƴŦǳǎƛƴƎ ǎǘŀǘŜ ǊŜƎŀǊŘƛƴƎ ƴǳŎƭŜŀǊ ŀǊƳǎΦ  

 
Part 3: A-Bombs and H-Bombs in San Francisco 
 

Part of fully understanding the reality of nuclear weapons is to know what would happen should 
one strike our community here in San Francisco. Although both the A-Bomb and H-Bomb would result in 
massive loss of life, the two different technologies would have varying effects on the surrounding area of 
their striking points due to the difference 
between their respective mechanisms, fission 
and fusion. Since the A-bomb is built on fission, 
which has less potential energy release than 
fusion, or the mechanism of the H-bomb, it will 
have a shorter damage range than the H-bomb. 
This, as explained in Part 1, has its roots in the 
strong repulsive forces between the protons in 
nuclear fusion. Historically, the power of the H-
bomb has not been released on any civilization, 
although it has been tested in remote areas. The 
A-bomb, on the other hand, was implemented 
in its first and only instance at Hiroshima and 
Nagasaki towards the final days of World War II. 
 In Hiroshima and Nagasaki, the death 
toll reached terribly high heights, up to 140,000 
and 80,0004 respectively. Similarly, if the A-bomb were released in San Francisco, the number of deaths 
would be, sadly, extraordinarily high as well. Yet, the damage wrought by the bomb would be confined 
principally to certain sectors of the city. If a one mega-ton bomb were dropped around city hall, the Sunset 
district, approximately five miles from the drop site, would not feel nearly the same effects as the 
downtown. It is estimated that, in such a scenario, the actual fireball would die off around Buena Vista 
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Park, several miles from the Sunset5. However, a person reading a newspaper nine miles away from the site 
would still see the newspaper ignited by the blast. Thermally, the resultant 200 mph winds would end 
around Golden Gate Park, although parts of the Sunset, especially towards the east, might suffer the 
effects of heat on wood buildings4. In terms of radiation, the intense, deadly radiation would not exceed 
Castro Street, although general radiation would extend all the way down ten miles into the Peninsula4. 
Thus, although certainly having a deadly effect at its epicenter, a strong A-bomb would not cause such 
great destruction to regions significantly far away from detonation site.  
 However, had the bomb been an H-bomb, or fusion bomb, the heat release would have been much 
greater and thus have had destructive repercussions throughout the entire Bay Area. As previously 
mentioned, the H-bomb's greater power results from its reliance on fusion, a stronger nuclear reaction 
than fission. Luckily, such a weapon of mass destruction has not yet been unleashed into the world. If it 
were, the community it struck would never be the same.  
 

Part 4: Previous encounters with nuclear weapons 
 
 While hypothetically a one megaton A-bomb dropped in downtown San Francisco would leave the 
western Sunset District fairly safe, more modern nuclear weapons would produce a far more gruesome 
story, having the capability to destroy large portions of the Bay Area. The 50 megaton H-bomb tested by 
the USSR in 1961, called Tsar Bomba, was four times 
greater than any other A or H-bomb created by the US at 
that time. This weapon could destroy terribly large amounts 
of land, to the point of incinerating the earth two miles 
below detonation with millions of degrees centigrade6. 
Upon seeing the vast power of weapons like those of 
Hiroshima at Nagasaki and the Tsar Bomba, it becomes 
apparent that there is something unnatural about a 
creature harnessing such great energy. The question lies, 
though, in whether or not such an unnatural control of 
energy is ethical. 
 The sight of a nuclear weapon and its deadly aftermath can prove a truly horrific sight. The image 
of a blazing mushroom cloud of ash stretching miles into the atmosphere, above the level of normal clouds, 
coupled with a wave of heat spreading horizontally at even greater speeds and to even greater lengths than 
the vertically-expanding cloud are enough to cause some intimidation in even the most intrepid persons6. 
However, the aspect of nuclear weaponry which makes it truly terrifying is that its ultimate goal is to kill 
human beings. Post-detonation photos of Hiroshima and Nagasaki displayed a horrifying scene of burnt 
buildings, ashes that were once people, and the destruction of a civilization7. One may ask how people 
would be morally capable of bringing about such destruction, how a person could be so malevolent as to 
annihilate a whole city. Yet, one must remember that while human beings are not perfect saints, they are 
neither perfect devils. 

 Those who first implemented nuclear bombs did so with two of the most common flaws of the 
human condition, ignorance and fear. In terms of ignorance, the sailors aboard the vessel that bore the A-
bomb destined for Nagasaki signed the bomb as a sort of celebration, not comprehending the vast 
destruction that that the item of their signatures would cause8. In terms of fear, rivals throughout history 
have strengthened their nuclear arsenals for fear of the other. And, in most cases, each group had good 
reason to fear, for the nuclear strength of theiǊ ƻǇǇƻƴŜƴǘǎ ǇƻǎŜŘ ŀ ƎǊŜŀǘ ǘƘǊŜŀǘ ǘƻ ǘƘŜ ŦƻǊƳŜǊΩǎ ŦǊƛŜƴŘǎ ŀƴŘ 
family. Although one might dream of a world absent of conflict where nuclear weapons are not necessary, 
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the realistic truth is that such a peaceful world does not yet exist, and an arms buildup might be necessary 
to stop the threat of an aggressor. Yet, nonetheless, since the world is now involved with unconventional 
weapons of mass destruction, it becomes increasingly important that diplomats work for a lasting peace 
that will diminish the need to hold such massively-destructive arms. Furthermore, it is important that 
developers of nuclear technology know the full ramifications, both physically and socially, of nuclear arms 
and that they inform their political leaders fully of such ramifications. In doing so, they can diminish the 
destructive strength of atomic and hydrogen bombs. For the bomb in itself has no strength as long as its 
makers have not the desire or the will to implement it.  

 
What is Happening Now: How Nuclear Weapons are Managed 
Worldwid e 
 
 With at least a basic understanding of how nuclear bombs function in general and how they have 
been put to work in the past, it becomes vital to understand the practical situation of nuclear weaponry, to 
fully understand how such technology is used in the modern world. Following the close of the Cold War 
nearly twenty years ago, the focus on nuclear weapons has gone down significantly. At the same time, 
though, other nations besides the superpowers of the US, Europe, and Russia are seeking the construction 
of nuclear arsenals. Imitating the arms race between the US and the USSR during the Cold War, this 
renewed arms race foreshadows tension in the coming years. The responsibility for peace now lies with 
ambassadors and physicists and, perhaps most of all, the youth who will one day be responsible for the 
diplomacy and scientific developments of their nations. 

 
Part 5: Testing Facilities in America 
 
 As previously explained, the 
United States has had a tradition of 
arming itself with nuclear weapons, 
becoming the first nation to devise the 
atomic bomb and to implement it. 
Although today we hear little about our 
ƴŀǘƛƻƴΩǎ advancements in nuclear 
technology, American scientists still 
conduct weapons tests in remote and 
mysterious places such as Area 51 in 
Nevada. Among other things, Area 51 
has been rumored the site of 
unordinary weapons experiments and 
even a place associated with 
extraterrestrial beings9. Regardless of 
the myths surrounding Area 51 and 
other nuclear testing grounds, the 
truth stands that these places provide 
modern experimentation with advanced weapon technology. Understanding that the US has contemporary 
nuclear testing grounds is an important step towards adopting a realistic perception of the present global 
nuclear situation. If one understands that powerful nuclear weapons are not a thing of the past, but that 
they exist right now and ǿƛǘƘƛƴ ƻǳǊ ōƻǊŘŜǊǎΣ ƛǘ ǎǘƛƳǳƭŀǘŜǎ ƻƴŜΩǎ ǘƘƻǳƎƘǘǎ ǘƻ ŦǳǊǘƘŜǊ ŜǾŀƭǳŀte the whole 
situation of nuclear arms, scientifically and morally. Acknowledging the unnaturally potent weaponry 
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present in domestic regions like Area 51 can help one fully grasp that, indeed, nuclear war could 
potentially, and fairly easily, ignite. Furthermore, such a war, based on what happened at Hiroshima and 
Nagasaki and considering that modern warheads are much more powerful than those of World War II, 
would result in the destruction of numerous communities and the mass loss of life.     

 
Part 6: International Nuclear Arms Balance 
 
 As previously mentioned, nations previously untouched by the nuclear age have recently created 
their own nuclear arsenals. This heightened sense of global nuclear power puts an even greater 
responsibility on political and scientific leaders to responsibly manage their nationsΩ stores of nuclear 
power. 
 When nuclear warheads were first introduced over sixty years ago, the dominant power was the 
United States. At the time, the US was the first and only nation with the capability to launch nuclear 
missiles. Since then, Russia, China, India, Pakistan, France, and the United Kingdom have all acquired 
nuclear facilities. These nations are known as the official, or declared, nuclear weapons-possessing 
countries10. In terms of nuclear strength, the US ranks highest, with 9,938 warheads as of 2002, although 
only 5,163 of these are considered active11. Second is Russia, with approximately 8,400 nuclear arms10. 
China comes next with about 400 warheads, followed by France with 300 and the United Kingdom with 
25010. Last of the declared nations are India, with about 60 to 90 missiles, and Pakistan, with about 24 to 48 
missiles10. Unfortunately, these two nations have repeatedly clashed, and if they were to clash again in the 
nuclear theater, the resultant nuclear war would destroy incredible amounts of life and land on both sides. 
In addition to these six powers, North Korea has emerged onto the world nuclear scene with an official 
underground nuclear test in 2006, the most recent of such tests to date.    
 In addition to these official nuclear powers, other nations have unofficially sought to boost their 
nuclear arsenals for national defense. The most well-known of such undeclared powers is Israel, although 
Iran and Syria are suspected of having nuclear 
development facilities as well12. The idea that 
some nations might be secretly attempting to 
build up their nuclear facilities is a shocking 
one. The added level of suspicion may easily 
lead to further buildup of nuclear arms by other 
nations, in a protective measure against the 
secretive buildup of undeclared nuclear 
countries. This arms race is an unhealthy 
process and bodes ill for future peace. For, with 
an increased number of warheads in the world, 
there is greater probability that such warheads 
will be implemented and be used to wield death 
and destruction.   
 !ǎƛŘŜ ŦǊƻƳ bƻǊǘƘ YƻǊŜŀΩǎ 
experimentation in 2006, the testing of nuclear 
weapons has been fairly quiet recently. The last 
test conducted by the US was in 1992, and the 
last atmospheric test by the US was in 1963. 
Moreover, the last atmospheric test conducted 
by any country was that implemented by China in 1980. Yet, with an apparent escalation in global violence, 
evident in heightened conflict in the Middle-East, Africa, and Sri-Lanka, there is a greater chance that some 
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nation might resolve to use nuclear weaponry in its conflict. Thus, the ethical responsibility placed on 
scientists, in particular physicists, is much higher. Even if political leaders desire to implement nuclear 
weapons, it is likely that they do not understand the repercussions of such technology nearly as well as do 
physicists. It is therefore necessary that physicists make special efforts fully make politicians fully aware of 
what damage nuclear weapons can cause. As described in Parts 1 and 2, the immense power of a nuclear 
warhead, expressed through E=mc2, can destroy whole cities. Physicists must at least make their leaders 
aware of such data, even if their leaders are unwilling to accept it or to make efforts for peace. 
 

Part 7: Treaty on Non-Proliferation of Nuclear Weapons 
 
 While numerous nations either officially or unofficially have nuclear arsenals, international leaders 
have made efforts to consolidate and limit the possession of such weapons of mass destruction. The most 
prominent of such efforts was the Treaty on the Non-Proliferation of Nuclear Weapons, which became 
effective in 1970, right before the period of détente, or relaxed tension, in the Cold War. This treaty hoped 
to pave the way for a general decrease in the amount of nuclear weapons existing in the world and for 
international efforts towards disarmament and peace. However, while a momentous step towards 
disarmament, the treaty has not by any means eliminated the threat of nuclear warfare from the world.  
 Under the Treaty on the Non-Proliferation of Nuclear Weapons, the United States is required to 
avoid providing nuclear weaponry to non-nuclear nations, to work collaboratively for ways in which nuclear 
reactions could be used for the good of mankind, and to work towards disarmament and a prompt end to 
the nuclear arms race13. In some ways, the US has honored this treaty, as it successfully stopped the mad 
nuclear arms scramble of the 1980s between the US and the USSR. Ironically, the US did this by intimidating 
ǘƘŜ ¦{{w ǿƛǘƘ ƛǘǎ ƳŀǎǎƛǾŜ ƴǳŎƭŜŀǊ ōǳƛƭŘǳǇΦ aƻǊŜ ǊŜŎŜƴǘƭȅΣ ŎŜǊǘŀƛƴ ƭŜƎƛǎƭŀǘƛƻƴ Ƙŀǎ ǇǊƻǾŜŘ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΩ 
lack of full fidelity towards the Non-tǊƻƭƛŦŜǊŀǘƛƻƴ ¢ǊŜŀǘȅΣ ƛƴ ǇŀǊǘƛŎǳƭŀǊ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ŎƻƻǇŜǊŀǘƛƻƴ ǿƛǘƘ ŀ 
now-nuclear India14. According to an article in the Wall Street Journal, the fading Bush administration 
attempted to pass a law forming a collaborative relationship with India which would consist of looser 
exchange of nuclear energy, and since India has recently emerged as a declared nuclear power, it is likely 
that some of this energy will be used for the development of nuclear weaponry15. If, indeed, India uses this 
collaboration with the US to build its own nuclear weapon facilities, then the US has not fully upheld the 
treaty, breaking Article I, which requires nuclear powers like the US to abstain from providing nuclear 
weapon aid to non-nuclear powers, which India was at the signing of the treaty. At the same time, though, 
the US does appear to be honoring certain parts of Article VI, which calls for a general disarmament among 
nuclear powers. According to the National Resources Defense Council, the United States has planned to 
nearly halve its number of nuclear warheads by 201211. Whether or not the US agrees to honor this plan is 
uncertain, but the fact that a plan even exists is hope for a world of denuclearized weapons.  
 The presence of the Non-tǊƻƭƛŦŜǊŀǘƛƻƴ ¢ǊŜŀǘȅ ƛǎ ŀ ǾŜǊȅ ƛƳǇƻǊǘŀƴǘ ŀǎǇŜŎǘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ Ǝƻŀƭ ǘƻ 
decrease its nuclear tensions. Although frequently broken by non-nuclear powers seeking to build a nuclear 
arsenal, the treaty does at least provide a framework for limiting the activity of nuclear weapons. 
Furthermore, it is important that the US be a member of such a treaty, for matters of both international 
and national security. Globally, if the US honors the code set forth by the Non-Proliferation Treaty, it may 
encourage other nations to keep the treaty, for fear of making enemies with a powerful US. However, this 
implies that the US will honor the treaty, something which has yet to do fully. Domestically, it may seem 
ǘƘŀǘ ǘƘƛǎ ǘǊŜŀǘȅ ƛǎ ŀ ǊŜǎƛƎƴŀǘƛƻƴ ƻŦ ǘƘŜ ¦{Ω ǇƻǿŜǊ ǘƻ ōǳƛƭŘ ƛǘǎ ƴǳŎƭŜŀǊ ŀǊǎŜƴŀƭΦ ¸ŜǘΣ ƛƴ ǘƘŜ ƭƻƴƎ ǊǳƴΣ ǘƘŜ ¦ƴƛǘŜŘ 
{ǘŀǘŜǎΩ ǎǳǇǇƻǊǘ ƻŦ ǘƘŜ ǘǊŜŀǘȅ ŀŎǘǳŀƭƭȅ ƛǎ ŀƴ ƛƴǾŜǎǘƳŜƴǘ ƛƴ ƴŀǘƛƻƴŀƭ ǎŜŎǳǊƛǘȅΣ ǎƛƴŎŜ ǘƘŜ ǘǊŜŀǘȅΩǎ ŜŦŦƻǊǘǎ ŀǘ 
reducing nuclear arms globally will in turn make the US safe from other nations who otherwise might use 
ǘƘŜƛǊ ǿŀǊƘŜŀŘǎ ǘƻ ǘƘǊŜŀǘŜƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΦ !ƎŀƛƴΣ ǘƘƻǳƎƘΣ ǘƘƛǎ ŀǎǎǳƳǇǘƛƻƴ ǊŜǎǘǎ ƻƴ !ƳŜǊƛŎŀΩǎ 
preservation of the treaty, which it still has yet to completely do. If the United States would lead the world 
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by example, using nuclear energy for peaceful purposes, then other nations would imitate America. Thus, 
physicists do not necessarily have to abandon their skill at working with the atomic nucleus, but rather 
must think of creative ways to utilize it for peaceful measures. In doing so, they will become more inventive 
scientists as well as champions of peace. 
 

Coming to a Conclusive Morality: How World L eaders Evaluate 
the Ethics of Nuclear War  
 
 Now, with a strong base in understanding nuclear weapons as a whole, including their scientific 
mechanisms, history, effects on society, and present condition, one can begin to form a respectable stance 
on the morality of nuclear weaponry. Views on the morality vary from utter disdain and unnecessary praise 
for nuclear arms. In this section, the reader is encouraged to tone down the scientific parts of the brain and 
enter into the more philosophical and spiritual parts, for, as mentioned in the Introduction, understanding 
the morality of something cannot be simplified to a simple scientific equation. It requires deep thinking 
and, in the end, an unfinished decision on the morality of nuclear weapons. Without thinking about the 
morality of something, we cease to have that innate human quality which enables us to decipher between 
good and evil.    
 
Part 8: ¢ƘŜ /ŀǘƘƻƭƛŎ /ƘǳǊŎƘΩǎ ǎǘŀƴŎŜ  
 
 The Catholic Church has long been an advocate for decisions which respect the holistic dignity of 
the human person and which aim to preserve human life in its fullest, regardless of the desires of a 
particular nation-state. {ǇŜŎƛŦƛŎŀƭƭȅΣ ǘƘŜ /ŀǘƘƻƭƛŎ /ƘǳǊŎƘ ŎƻƴŘŜƳƴǎ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΩ ǇǊŜǎŜƴǘ ǇƻƭƛŎȅ ƻŦ 
deterrence, or the possession of nuclear weapons with the goal of intimidating other nations into 
decreasing their nuclear strength16. In a statement released in 1998 by a group of US bishops and Pax 
Christi, Church officials defended that, during the height of the Cold War, deterrence could be a morally-
acceptable practice provided it was with the intention, and only with the intention, of decreasing the net 
total of global nuclear warheads16. The Church argues that modern deterrence is both unnecessary, given 
the end of the Cold War, and morally irresponsible, since it violates portions of the Non-Proliferation Treaty 
and encourages poorer nations to spend inordinate amounts of resources on expanding unnecessary 
nuclear programs16. The result of such spending by poorer countries has several negative repercussions, 
including a lack of government spending on relief for indigent persons and the introduction of massively-
destructive weapons into the world16.  Thus, the Catholic Church argues for a true disarmament on the 
behalf of the United States so as to ensure both national dignity and world peace. 
 ¢ƘŜ /ƘǳǊŎƘΩǎ ŎƻƴŘŜƳƴŀǘƛƻƴ ƻŦ ƴǳŎƭŜŀǊ ŘŜǘŜǊǊŜƴŎŜ ƛƴ ǘƘŜ ǿƻǊƭŘΩǎ ǇǊŜǎŜƴǘ ƴǳŎƭŜŀǊ ǎƛǘǳŀǘƛƻƴ ƛǎ ŀ ǘǊǳƭȅ 
a step towards a lasting peace, one which extends beyond the limitations of deterrence. Although on the 
outside this stance may appear idealistic, it can be applied, with effort, in the real world. As a sort of role 
model for other nations, the United States wields great power in influence. If it decides to decrease its 
store of nuclear weapons, then it is likely that other nations, seeing the United States as no longer a nuclear 
threat, may choose to reduce their own nuclear arsenals.  

One can see this situation as similar to that of a mouse and a human being. While the human, 
massively more powerful than the mouse, is frequently terrified of the little rodent, it often forgets that the 
mouse is at least equally as frightened by the human being. Similarly, the United States often fears other, 
smaller nations unnecessarily, forgetting that they often act in defensive manners in response to the 
immense power of the United States. Although at one point nuclear weapons may have been a crucial 
element of American defense, the modern US does not need such technology for defense. Rather, using 
deft diplomacy and utilizing non-nuclear defense mechanisms, it can protect itself from other nations in 
ǎǳŎƘ ŀ ǿŀȅ ǘƘŀǘ ƛǘ ƴŜŜŘ ƴƻǘ ǊŜǎƻǊǘ ǘƻ ƴǳŎƭŜŀǊ ǘŜŎƘƴƻƭƻƎȅ ŦƻǊ ŦŜŀǊ ƻŦ άƳƛŎŜΣέ ƻŦ ǎƳŀƭƭŜǊ ƴŀǘƛƻƴǎ. Thus, the 
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/ƘǳǊŎƘΩǎ Ŏŀƭƭ ŦƻǊ ŘƛǎŀǊƳŀƳŜƴǘ ǿƛll both pave the way for world peace and will strengthen the defense of 
the US by indicating the beginnings of a post-nuclear age.  

 
Part 9: American sŎƛŜƴǘƛǎǘǎΩ ǎtance  
 
 In addition to the Catholic Church, several other secular bodies have made attempts at defining the 
morality of nuclear weapons. Among such groups is a coalition of American scientists known as the Union 
ƻŦ /ƻƴŎŜǊƴŜŘ {ŎƛŜƴǘƛǎǘǎΣ ǿƘƛŎƘ ƛǎǎǳŜŘ ŀ ǎǘŀǘŜƳŜƴǘ ƛƴ нллу ǊŜƎŀǊŘƛƴƎ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΩ ǇǊŜǎŜƴǘ ǎƛǘǳŀǘƛƻƴ 
with nuclear weapons.  
 The Union of Concerned Scientists proposed ten specific recommendations for further 
disarmament by the US government. These ten recommendations embody the large-scale goals of lowering 
defense initiatives in general, but especially those within the nuclear fields, and on collaborating with other 
nations for an international nuclear disarmament17. Among these points were calls for a reduction of US 
warheads from roughly 9,000 missiles to about 1,000 missiles and for a halting of Strategic Defense 
Initiatives, or technology in space which, much like something from a science-fiction story, would use 
complex mechanisms to destroy any nuclear warheads coming into the United States17. Additionally, the 
Union called for a restriction of nuclear testing within the United States and for a global ban on nuclear 
testing via the signing of the Comprehensive Test Ban Treaty17. These goals would, according to the Union 

of Concerned Scientists, decrease the pressure on other nations to 
build up their own nuclear arsenals for fear of the US. Like the 
Catholic Church, the Union agrees that much of the recent arms 
buildup by smaller countries has resulted from a poor example set 
by the United States, which has not yet followed through on the 
plan of disarmament set forth in the Non-Proliferation Treaty. Yet, 
unlike the Church, the Union of Concerned Scientists argued that 
nuclear deterrence is a valid manner of defending the possession 
of weapons of mass destruction. Despite their differences, though, 
both the Union of Concerned Scientists and the Catholic Church 
have the same end goal of creating international peace and 

stability through strong limitations on nuclear weaponry.  
 The propositions by the Union of Concerned Scientists 

provide a realistic plan for the denuclearization of the US and, resultantly, the world. This realistic plan is a 
sign of true progress, for it bridges the gap between the yearning for an end to nuclear tension and a 
realistic resolve to end it. Yet, the Union should take a more hard-line approach to the disarmament of 
nuclear weapons. If it keeps a small amount of nuclear weapons for purposes of deterrence, as outlined in 
section one of the statement17, then that will defeat the very purpose of deterrence, for there will not be 
enough weapons to fully intimidate other nations. The US must either stand fully by its policy of deterrence 
through the possession of a powerful nuclear arsenal or it must revoke deterrence entirely by disabling 
nuclear weapons, the latter of these two being more likely to bring about peace. Aside from this, though, 
the Union of Concerned Scientists has contributed greatly towards the vision of a world free of the 
άscourge of nuclear warέ16. It has put physicists in a position to voice themselves to the government, thus 
communicating their knowledge of nuclear weaponry to politicians who may not understand and fulfilling 
their ethical roles as scientists and human beings. 
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Part 10: A personal reflection  
 
 Recently in the media, there has been much discussion and intrigue regarding nuclear buildup in 
the so-called άAxis of Evilέ: Iran, North Korea, and Syria. An article from Scientific American affirms this 
trend, noting that the άUS target list has expanded to include so-called Ψregional proliferators,Ω smaller 
states seeking to acquire such weapons of mass destruction,έ like the three nations mentioned above18. It 
is therefore quite possible that in the near future the United States may attempt to bomb suspected 
nuclear facilities within Iran, North Korea, and Syria. In examining such a decision, one must not only ask if 
the bombing is justified, but also if it is prudent.  
 In 1970, the United States signed a Nuclear Non-Proliferation Treaty with several other nuclear 
powers across the globe, pledging to work towards a prompt disarmament of nuclear weapons and a 
channeling of nuclear energy towards peaceful purposes as opposed towards the perpetuation of global 
conflict. If, indeed, the US used nuclear warheads to Iran, North Korea, and Syria, it would be violating 
these portions of the treaty. Even if these three nations have acquired nuclear arms, and thus violated 
international law and the Non-Proliferation Treaty, the US would not be justified in using such an 
aggressive act of retaliation. Despite its trite appearance, that age-old saying άTwo wrongs donΩt make a 
rightέ clearly sums up the situation of the US in this instance. A nuclear attack on any country of the άAxis 
of Evil,έ despite the unpopularity of the nationΩs leader, would inevitably result in some degree of 
patriotism and anti-Americanism within that country. Furthermore, if the allegations of illegal nuclear 
facilities turned out false, then the whole world opinion of the United States would take a sharp turn 
downhill, making it hard for the US to lead the world by example as it once may have. Lastly, such an 
indiscriminate use of force as nuclear weaponry cannot be considered justifiable in this case. Since nuclear 
arms have the capability to wipe out whole civilizations, a government must restrain from using them. It 
must turn to other, more stable alternatives to resolve its political issues.  
 While an attack on Iran, North Korea, and Syria would be unjust by nature, it would also be unwise 
on the behalf of US policy makers. As previously mentioned, such an attack, especially if it were based on 
false accusations, would turn the tide of the world against the US, depriving America of the collaboration 
necessary to work towards an end to the global economic depression. Additionally, US leaders would have 
gravely misunderstood the situation by firing missiles at these three nations, for the reason that they have 
built up nuclear stores is not so much for world domination as it is to improve their economic lot. According 
to an article from CBS, nations like North Korea create nuclear weapons as a type of άnegotiating leverage,έ 
hoping to scare the West enough so as to win άeconomic and political concessionsέ like favorable trade or 
oil subsidies19. Thus, in bombing these countries, the US merely adds fire to the fire. Instead of firing 
bombs, US policy makers must focus on creating a more balanced global economy so that such dictators as 
Kim-Il Jong have no need to άblackmailέ the US with nuclear threats. This is where the ingenuity of 
scientists comes in. With the same gusto of creativity used to create the atomic bomb, modern scientists 
and physicists can essentially unmake the bomb and ward off the deadly repercussions it may cause 
through nuclear war. Such άunmakingέ comes in the form of new agricultural methods to end the global 
food crisis. It comes in devising an alternative source of fuel so that there is less bickering over petroleum 
rights. It comes in making sure that people from all nations have access to the medical successes of recent 
decades so that there is less division between rich and poor, less άclass warfareέ between the first and third 
worlds.  
 Clearly, in the situation with Iran, North Korea, and Syria, other alternatives to nuclear bombing 
exist. Sixty years ago, towards the end of World War II, the world was not so lucky, for it did not have the 
same alternatives as we have now. In those days, there was a choice between the massacre of many 
civilians by the nuclear bomb and the deaths of many more civilians and soldiers by continued fighting. Yet 
the terrible predicament of the past is over. We, whether politicians, scientists, students, teachers, or 
businessmen, must use all resources to avoid the terrible predicament of WWII. We must work for a lasting 
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peace which ensures that there is no need to even possess nuclear arms. For, if humanity can build up 
nuclear tensions, it can take them down as well.  
 

Conclusion  
 
 At its outset, this guide began with purely objective information on the scientific mechanisms 
behind nuclear warfare. Then it moved on to the historical and societal elements of the bomb. In its last 
pages, this guide began voicing pointed opinions on the morality of nuclear war, injecting a highly 
subjective view on the issue. 

This is no mere coincidence. The process of moving from stark objectivity towards a thoughtful 
opinion is exactly what one should go through while contemplating the morality of an issue. If one skips the 
beginning portions of objectivity, then it is likely that only an idealistic, unreal position will be reached. 
Likewise, if one omits the latter, subjective parts of the thinking process, there will only result a relativistic, 
morally-dead response, and in todayΩs conflicted world there can be no toleration for this type of response.  
 After coming to a moral conclusion on nuclear warfare, it is perfectly natural to question the 
significance of such a conclusion. What do I do now? What can I do to carry out my moral view and ethical 
responsibility regarding nuclear warfare? The basic answer to these questions is that most individuals, 
being neither powerful politicians nor brilliant physicists, will have relatively little effect on the grand 
situation of nuclear weapons. However, this by no means denotes that the individual should not work 
towards what he or she feels, after going through the thoughtful reflective process outlined in this guide, is 
the morally correct choice. Each individual is here, is created, if you will, to do what they can with what 
they have, and there is nothing more than that which one can do. Perhaps this effort will transform the 
individual into a leader of nations or a scientific genius. Perhaps it will create a άchain reactionέ amongst 
other individuals which gradually brings about a better vision of the world. Even if none of these things 
occur, though, the individual, upon making a strong effort, will at least have the satisfaction of knowing 
that they did what they believed to be right and good.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


