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Introduction

Imagine a world of mathematics where every mathematical equation isn’t just
problems in a textbook but a part of the land. The basics like 2+2 are safe, grassy fields,
while complex problems are massive, jagged mountains piercing the sky. In this world of
mathematics, we now have vehicles that represent the computational devices in our world
that crunch numbers like gravel, underneath their wheels in binary sequences everyday. You
may have some people driving cars rarely seen like ones from ages gone past, large, dirty and
quite environmentally polluting like the first computers which weren’t as fast. Nowadays,
each person has a vehicle and many adults don't even bother walking from place to place,
their trampled footsteps in their school days over the curves of geometry and slopes of

algebra forgotten, traded in for the new roads and highways spanning above it.

The idea is that in this world of mathematics, our everyday computers and
calculators and devices represent vehicles transporting us faster and easier than ever before,
shielding us from the various bumps and hardships. You can have the regular windows
computer like a Toyota Corolla speeding the highways of mathematical intersections, while
gigantic data centres represent large F1 cars speeding faster and faster than thought possible
in an eternal race to see who can outpace the other. All of these computers have been built
on the bases of binary code, the value of a data-encoding convention represented in a binary
notation that usually is a sequence of 1s and 0s. The on and off of many thousands of
switches dictating the presence of technology in our ever-evolving world. Yet, our world is
fast approaching a new type of technology. Since time began in this developing world of
mathematics, the ocean with its many quirks and qualities remained much of a mystery to
many people, as it still is to this day. You may have people trying to traverse its lengths and
waves, and discovering many things but the idea of waves and quantum theory remains

quite unexplored. Recently, though, many companies have started work on building boats



that may one day be available to the consumer, so everyday people can use this incredible

technology.

Conceptually, the point is that Quantum Computers are not the same as the
computers you are using to view chair reports. They are a completely different realm of
mathematics that can present solutions to a range of problems you never knew existed. In
regular computers the on and oft of thousands of transistors make up binary code, the
foundation of what gives computers the ability to think and complete tasks. Quantum
computers, on the other hand, use a completely different way of computing. Instead of an
on and off, a qubit is a mixture between the 2. Think of a coin, in binary code the coin is
either heads or tails, yet in quantum computing, the coin is spinning. You wouldn't know if
it was heads or tails until the coin stops spinning and falls flat on the table, so the coin could
be both heads or tails, and is therefore a mixture between both heads and tails. The way a
quantum computer works is by influencing the coin’s spin by tilting it or spinning it a
certain way, you can change the probability of the outcome of the coin. The coin is spun in

such a particular way that the wrong answers cancel out and the right answer becomes more

likely.

This means that Quantum Computers are better at factoring enormous data sets
and running enormous simulation, tasks that could take a top notch supercomputer years
could be done in minutes by a supercomputer. One use case of quantum computing is
simulating quantum systems to improve research in chemistry and physics fields. On the
other hand, one of the most scary potentials of this type of computer is its ability to shatter
any sense of perceived online security. With the ability to analyse probability at quantum
levels, our current online defenses and firewalls would pose no threat as these computers
can run all possible scenarios to be able to break through the encryption. For example, the
encryption that’s used in emails and websites would take billions of years for a classical

computer to crack, yet a fully functional quantum computer without errors and the right



amount of qubits could just take seconds or minutes. This enormous leap forward in data
breaching technology is one of the biggest risks a quantum computer poses, especially with
chances of mass production of fully functional quantum computers increasing year by year.
On the other hand though, quantum computers can also be used to make even better data
protection software, which means as soon as the problem rises, we should be at the right
place to use this kind of technology. Apart from complex simulations, modelling and
security, quantum computers have been seen to enhance certain machine learning
algorithms and Al especially those involving massive data sets and complex pattern

recognition.

On the other hand though, Quantum computers can also not suit other tasks that
regular computers do quite well. These tasks would include General Purpose Computing
like browsing the web or email processing, basically tasks that require stability and low
computational complexity. These problems occur because of the qubits that these
computers use, which exploit superposition and quantum entanglement, meaning they can
perform massive parallel computations, but only for problems where all possibilities can be

explored simultaneously.

Quantum Computers hold enormous potential for the future of our world, and are
completely different from regular computers. Maybe sometime in the future we may see
another logo glimmering next to those of the next Snapdragon or AMD chip with the

words embossed over it reading “quantum computing enabled”.

Definition of Key Terms

1. Bit: A single unit of computer information that is represented as either 1 or 0



2. Qubit: A qubit, or a quantum bit, is the basic unit of information used to encode
data in quantum computing and can be best understood as the quantum equivalent

of the traditional bit used by classical computers to encode information in binary

3. Quantum Supremacy: Quantum Supremacy or Quantum advantage is the goal of
demonstrating that a programmable quantum computer can solve a problem that
no classical computer can solve in any feasible amount of time, irrespective of the

usefulness of the problem.

Background Information
History of Quantum Computing

For years, the scientific communities observing quantum theory and computer
science have never truly interacted. Since WWII, they have been understood as 2 unique,
different fields. The scientific community observing quantum theory developed and helped
in the creation of the Manhattan project while the computer science academic community

played a major role in wartime cryptography.

As physicists applied quantum theory to computational problems and swapped bits
for qubits, the fields of quantum physics and computational sciences began to converge. In
1980, Paul Benioff introduced the quantum Turing machine, which uses quantum theory
to simulate and describe how a quantum computer would work. When digital computers
became faster, the exponential increase in the usage of resources not attributed to the focus
of the goal when simulating quantum dynamics, prompted Yuri Manin and Richard
Feynman to independently suggest that hardware baked on quantum phenomena might be
more efficient for computer simulation. As time progressed, more quantum physicists and
computer science theorists worked together to establish new algorithms to understand and

develop quantum theory and computers. A major point in the development of quantum



computers is when Peter Shor used all this research to develop his 1994 algorithm named
after himself as the Shor’s Algorithm. This algorithm drew significant attention to the field
of quantum computing, because using this algorithm in a quantum computer, you could
break the widely used RSA and Diffie-Hellman encryption protocols, which are the
security computers use to prevent hackers. As time progressed development on quantum
theory and quantum computers increased as the grover’s algorithm was released and Seth

Lloyd proved that quantum computers could simulate quantum systems.

Fast forwarding to 2019, Google Al and NASA announced in October of that year
in a journal that it achieved the milestone of “quantum supremacy”. This phrase, coined by
the physicist John Preskill in 2012, refers to the first use of a quantum computer to make a
calculation much faster than we know how to do it with even the fastest supercomputers
available. The announcement was met with a rebuttal from Google’s direct competitor,
IBM. IBM contended that the calculation Google claimed would take 10,000 years could
be performed in just 2.5 days on its own Summit supercomputer if its architecture were

optimized, sparking a debate over the precise threshold for “quantum supremacy”

Over the years, each company has been evolving and further developing their
quantum computers, most shrouded in mystery in fear of their competitors using their
ideas to their own advantage. Yet, this year Microsoft announced a breakthrough in
Quantum Technology. So far, quantum computers have not had too many qubits, only a
couple hundred per computer at the least. Yet, modern day iPhones with the A17 Pro chip
have 19 billion transistors, so clearly, Quantum Computers have a long way to go. Yet
recently, Microsoft unveiled their Majorana 1 Quantum Chip. While large quantum
computers such as IBM’s Condor Quantum Processor are gigantic, while only having 1000
plus qubits, this new Majorana 1 Chip has the ability to fit millions of qubits in the palm of

your hand using its new technology.



The problem with defining “Quantum Supremacy”

With regular computers the understanding is that with more space, you have
more ability to fit transistors in order to improve computational ability. Therefore,
theoretically there should be no restriction upon computational ability apart from
the space and resources that you have. Yet, that is not the case with Quantum
Computers. One may think that you can use the same theory for quantum
computers, yet no matter how many qubits you add, the problem is not the amount

of qubits, but rather the stability of the quantum computer itself.

Quantum computers are much more susceptible to errors than classical
computers due to decoherence and noise. Qubits are very hard to control and keep
in one place or in the state that a quantum computer requires which means that the
bigger you scale, the larger the error margin becomes. This is why the name
“Quantum Supremacy” is such a debated upon title as you can have the quantum
capacity for large problems with more qubits and can surpass others, yet may have a
large error margin, so therefore all calculations possible would be purely theoretical.
On the other hand, you can have quantum computers that may not have many
qubits, but have the ability to control them well, and therefore have a very low error
rate. These computers can perform calculations so many say that these computers,
while not as powerful, can achieve their goals and it is not purely theoretical,

therefore they have quantum supremacy.



This is where the newly introduced Majorana 1 Chip by Microsoft makes a
large ripple in the Quantum Technology Industry. It is the world's first quantum
chip powered by a new Topological Core architecture. It uses a new state of matter
called a topological superconductor to make a topoconductor, a breakthrough type
of material which can observe and control Majorana particles to produce more
reliable and scalable qubits, which are the building blocks for quantum computing.
The idea is that this breakthrough makes qubits a lot more stable than they were
before, which allows for the scalability to millions more qubits. This has now
catapulted projections of a consumer-ready quantum computer from decades into

the future to only a couple years away.
How do quantum computers work

The primary difference between classical and quantum computers is that quantum
computers use qubits instead of bits. Qubits are used to process data like traditional bits;
however, by harnessing quantum phenomena, qubits have access to more complex
mathematics for a different type of computation. While quantum computing does use
binary code, qubits process information difterently from classical computers. A quantum
computer is a lot better at analysing all probabilities all at once. A helpful analogy for
understanding this is the maze analogy. Imagine you are standing in the middle of a
complicated maze. To escape this convoluted maze, a traditional classical computational
approach would be to brute force your way out of the maze. This computer would run one
scenario after another, and after a long time of trying every possible combination, figures
out the way to get out. This kind of computer would use bits to explore new paths and

remember which ones are dead ends.

A quantum computer on the other hand might derive the correct path without
needing to test all the base paths, as if it has a birds-eye view of the maze. However, it is

important to understand that qubits or quantum computers do not test all paths at once



like a GPU. Rather, quantum computers measure the probability amplitude of qubits to

determine an outcome.

Current Situation
Artificial Intelligence

We are living in an era where quantum computing and Al are evolving at
exponential rates. One of the most exciting frontiers is the combination of Quantum
Computing and Artificial Intelligence to make Quantum A, A combination that can

redefine computing as we know it.

AT or Artificial Intelligence allows machines to learn, make decisions and recognise
patterns. Quantum Computing enables the understanding of quantum mechanics and
probability processing to process information in ways that classical computers cannot,
making problem-solving faster and more accurate. With the combination of the two it
enables Al to process information at lightning speed or quantum computers that become
more stable and efficient thanks to Al-driven improvements. Al can help make quantum

systems more reliable, reducing error and fine-tuning performance.
Abrtificial intelligence in practice in the Military.

Al in the military has become a prominent topic in many governments from
its ability to improve the potential by a lot. Al can improve training soldiers, can
provide realistic battle simulations, can help predict enemy movements and can even
pilot and control weapons. The use of Al has widespread positives for the military,
which is why there is no surprise to find that many militaries have already been using
Al for along time. As AI becomes more essential, military dominance won’t be

defined by the size of the army, but by the performance of its algorithms.



The uses of Quantum Computers

For most kinds of tasks and problems, currently, classical computers are expected to
remain the best solution. Yet, when scientists and engineers encounter certain highly
complex problems, quantum computing comes into play. For these types of difficult
calculations, even the most powerful classical supercomputers pale in comparison to

quantum computing.

These complex problems mentioned are problems with lots of variables interacting
in complicated ways. For example, modeling the behaviour of individual atoms in a
molecule is a complex problem because of all the different interactions between electrons.

Identifying new physics in a supercollider is also a complex problem.

Engineering firms, financial institutions and global shipping companies, among
others, are exploring use cases where quantum computers might solve important problems
in their fields. As quantum technology scales and improves, we can soon find new solutions
to big, important problems like molecular simulation, energy infrastructure management

and financial market modelling. All use cases that improve the quality of life for many
people.

Quantum Technology in the military

Quantum Technology can achieve some amazing things, but it has some
scary implications. If you were to dumb down the differences between computers
and quantum computers, you would understand that quantum computers have
incredible probability calculation potential that surpasses any binary computer. It
would not seem like quantum computers could not only be an enormously

powerful tool for the military, but also be a serious threat to a country's sovereignty.

The abilities of potential quantum computers can be broken down into

three sub-sections: its fast data-crunching ability, quantum sensing and unbreakable



communications. Let's look at one of the biggest functionalities of a quantum
computer, which is its ability to crunch probabilities and numbers and superfast
speeds thanks to a qubits ability to predict all paths of execution at once. This means
that traditional encryption algorithms and security of computers can be rendered
useless by a powerful enough quantum computer. With a powerful enough
quantum computer, you have the ability to break an enemy’s encryption in minutes,
allowing you to access an enemy’s most secure encryption in minutes. This could
make all secret communications, missile launch codes and intelligence databases
completely transparent. This is an enormous breach of an enemy country's
sovereignty, and as long as you only download small amounts of data at a time and
don't make your actions too obvious, you could do it without the enemy even

knowing.

One of the constants of this universe is that for everything there is always an
opposite. This is especially true in this case. Although quantum computers can be
used to hack into an enemy’s database, it could also be used to create unhackable
security and encryption as well. The laws of quantum physics itself mean that the
very act of observing the message changes it, which means you create
communications that instantly self-destruct or alert states when the communication
is accessed. This would allow for perfectly secure communication with quantum

computer S.

Another part of the data-crunching aspect of a quantum computer is its
ability to simulate environments at an enormous scale. While supercomputers may
be able to run simulations on the effects of wind on F1 cars, Quantum Computers
have the potential to simulate the entire ocean. This opens up a whole new realm of
possibilities. For example, you could ask a quantum computer to simulate all

possible scenarios of a battle you have with an enemy and counter every single
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possible scenario to ensure that you win the battle. Another example, is that you can
ask a quantum computer to simulate the complex quantum-level interactions
needed to invent new materials for armour that can have a level of durability and

weight that surpasses even carbon-fiber.

All of these possible uses of quantum technology are already mind-blowing
in how it can jump us from era of technology to the next with so many probabilities
and possibilities. Yet, that's not all of them, one of the biggest potential quantum
computers have in terms of use cases, is quantum sensing. Think of it in the analogy
of a maze that was mentioned before. A regular computer would try every single
path in the maze at a single time and take an extremely long time before finding the
actual path that it needs to take. A quantum computer on the other hand would
predict all the paths at the same time and solve the maze a lot faster. The use cases of
using quantum computers to sense things are enormous. For example, a quantum
sensor could detect small changes in gravitational pull or magnetic anomaly’s, that
any other computer would flag as normal, and find the location of submarines and
enemy movements. Another example would be how quantum computers can sense
motion in such perfect ways that as long as it knows where to go, it doesn't even
need GPS to guide it. This means military vehicles can be completely offline for
weeks or months without ever needing a signal from a satellite, making it immune to
GPS jamming.

Quantum technology is not just a step forward; it is a leap that will change
the world. Quantum computers can not only give us the tools to make all of our
digital secrets useless, but also the ability to achieve perfect unhackable security. It
can also simulate at such a level that it has the ability to create even better armour,
run all battle simulations and detect perceived invisible threats. The country that

masters this technology will have a strategic advantage and be able to change the
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military forever, transforming the way we think about national security, intelligence

and sovereignty.

Major Parties Involved and Their Views
The United States of America

The United States and its private sector firms like IBM, Google and Microsoft have
invested billions into quantum technology and its research. They believe it is a foundational
technology for future economic and military power. The United States is working with
allies on quantum technology such as in the AUKUS pact which also includes Australia,

The United Kingdom. Another alliance is the QUAD which includes Australia, India and

Japan.
The People's Republic of China

China has made quantum technology a top-tier national priority, with state-directed
investments estimated to be in the tens of billions of dollars. China views quantum
technology as a technology that can give it strategic military advantage over other countries

and has therefore pursued the technology aggressively.
The European Union + The United Kingdom

These countries, like France, Germany and the UK have major collective and
national research programs on quantum computing and quantum theory, such as the EU’s
“Quantum Flagship.” Their position is similar to that of the United States as viewing

Quantum Computing as not only a military advantage but also its economic potential.
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UN Involvement, Relevant Resolutions, Treaties, and Events

Currently, the UN involvement in this problem is quite minimal. They are at the
stage of "anticipatory governance”, which means they are trying to build knowledge and
foster before the technology becomes a widespread, uncontrollable threat. Therefore, by
technicality, there are no binding UN treaties or specific General Assembly resolutions or
clauses specifically addressing this problem of the military use of quantum computing. The
discussion on this topic is rather bundled in with broader concerns about "emerging
technologies”. This is not to say the United Nations is not aware of the potentials and risks
of quantum computing, in fact the UN Secretary-General has personally spoken out about
the risks. In 2022, he cautioned the General Assembly about the risks of quantum
computers, underlining their ability to “undermine cybersecurity and increase the risk of
malfunctions in complex systems” ; he also mentioned that he has observed a lack of a

“global framework to address these risks.”

This topic therefore provides delegates with the unique opportunity to examine,
ideate and debate upon a real-world current and future issue. An issue that is upcoming and
important yet one that many countries have not realised the potential, which warrants

debate upon.

Possible Solutions

Important issues require revolutionary solutions to improve situations for the good
of all. To get delegates started, here is a basic list of solutions to use when writing clauses

and debating upon the topic.

Urging countries to adopt post-quantum cryptography (PQC). Major stakeholders
like countries or Quantum Technology developing firms must finalise and globally adopt a

common set of quantum computer-resistant encryption standards to protect against

13



potential quantum computer threats. This solution helps render the problem of the data
breach capabilities of Quantum Computers obsolete before the problem ever arises in the

first place.

Establishing a non-proliferation agreement between countries to make sure no one

uses Quantum Computing for ill-intent.

Creating a task force to oversee the development of Quantum Technologies in order
to make sure Quantum Computers are not developed to a stage where they can become
threats, and also to advise other countries on how to use quantum technologies to improve

their own infrastructure.

Bibliography
Useful Resources

1. The Wikipedia page on Quantum Computing. Try not to quote anything from it,
but it is quite useful for helping understanding on the topic:

https://en.wikipedia.org/wiki/Quantum computing

2. This is IBM’s official blog page on Quantum Computing. It is a very detailed and
amazing piece of writing that can subdue any concerns you have on the topic. They
also use very good analogies:

https://www.ibm.com/think/topics/quantum-computing

3. When I first learnt about Quantum Computers I watched this video to further my
understanding. It has amazing visuals and even shows you a look at a Quantum

Computer. Just keep in mind that it was filmed and released in 2023:

https://www.youtube.com/watch?v=e3fz3dqghN44
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