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           he first issue of the Bulleteen, “Orsa”, which means "New Beginnings" in Latin, is true to its
name in every way. It is always the image of a plant blooming from the hardships it went through as
a seed that conjures in our minds when we think of new beginnings. The Big Bang, the first cry of a
newborn child, every eureka after a discovery and every change that has ever occurred all
throughout time helps us realise that good and bad things alike start and continue to flourish in the
pages of the Book of Time. With these thoughts in mind, The Bulleteen starts its journey with this
first issue.

Issue 1 heralds the start of an informative and inclusive student-led publication with teenagers from
over 10 countries at the present moment. This first issue introduces STEM to our readers through
the favourite topics of our writers. Ranging from topics such as preserving history through
technology to gender bias in STEM and STEM cells and the SPARROW algorithm, the articles bring a
fresh perspective to many STEM topics and their insertions with other disciples.

The Bulleteen aims to increase the STEM participation of teenagers in an era where discoveries are
made frequently and the world evolves faster than ever. Introduction to nuanced and niche STEM
topics for everyone, even teenagers who do not intend to pursue STEM in their later years, is
important now more than ever and we here at the Bulleteen are to do just that. We implore you to
increase your curiosity and hope that this publication will aid you in doing so. Enjoy reading,
understanding, learning and living through our issue! 

Yours Truly, 
Rhea Agrawal

Editor-In-Chief and Director of the Bulleteen

from the
editor’s desk
T
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STEM fields are commonly considered the purest form
of objectivity. They are believed to uncover universal
and unbiased insights into the workings of the natural
world. However, feminist theory offers a more
nuanced perspective. It suggests that science is
shaped by the underlying assumptions and
perspectives of those conducting it. 

An example of this is given by the advances Barbara
McClintock made in the field of genetics. Until then,
DNA was considered the main decisive and steering
factor in cellular organization. McClintock broke with
this paradigm, proposing a more holistic framework
that considers environmental influences as well as
interactive processes. In 1983, McClintock was
awarded a Nobel Price for her groundbreaking work. 

According to Evelyn Fox Keller, the misconception that
DNA alone exerts rational control over the chaotic
nature of cells mirrors a broader tendency in modern
science to dominate nature through rationality. Keller’s
feminist analysis reveals a connection to patriarchal
ideas. Historically, traits such rationality and objectivity
were associated with masculinity, while women were
considered emotional and closer to nature.
Consequently, science itself reflects these gendered
biases and assumptions. 

As McClintock’s example shows, changing the
underlying assumptions made in science is not only a
matter of inclusion but a matter of the validity of
science in general. There is no clear distinction
between researcher and researched, subject and
object. Our experiences and the systems we operate in
limit the insights we can have. For genetic researchers,
it had been simply impossible to phantom an
organism without a rational control center.
Acknowledging this situative nature of knowledge is
what Keller calls dynamic objectivity. According to her,
embracing dynamic objectivity and aiming to
understand rather than dominate allows us to start
doing science not as a masculine, but as a human
project.

The Reign of
Numbers: Data is
Shaping Our Lives
Nowadays, numbers have become more powerful than ever.
Data Analysis is used in every part of our day-to-day-lives, from
corporate decision-making to personal self-tracking. This "reign
of numbers" is transforming society and individuals alike,
promising clarity and control, yet often merely subjecting
individuals to the interests of those who control the data.

Transforming Work 
People analytics is becoming increasingly common in large
companies. It describes the usage of data to monitor workers’
performances by collecting huge amounts of data on employee
behavior, productivity and engagement. This data is then
analyzed to optimize work processes and improve efficiency. 

When people analytics is used for decision-making about hiring
and promoting workers, biases in the training data or
algorithms can cause and perpetuate inequalities. Another
criticism is the lack of employees privacy. Extensive use of
keyloggers and other monitoring can lead to feelings of
constant surveillance, stress, and anxiety. These measure
become impossible to escape, especially once people analytics
becomes more wide spread. Platform workers are facing the
reality of algorithmic control already today

Illusion of Control 
On a personal level, self-tracking technologies are pretending to
help individuals to take control of their health and wellbeing.
Fitness trackers, smartwatches, health apps and alike
encourage users to track anything from physical activities and
sleep patterns to heart rates and their diets. This constant flow
of data should allow individuals to make informed decisions
about their lifestyle and health. Yet, goals for weight, heartrate,
speed, calorie-intakes and so on are based on societal and
algorithmic norms rather than individual needs. The perceived
control through self-tracking turns into a mean of subjecting
oneself to cultural ideals and algorithms. All to often, the
interests of corporations and organizations providing the
software are underestimated. 

Moving Forward
From optimizing workplace performance to improving personal
health: data analysis offers huge opportunities. However,
drawbacks and risks cannot be neglected. The reign of numbers
comes alongside with biases, breaches of privacy, and
corporate interests. Before we submit to the power of data,
broader impacts on society and individuals must be considered,
ensuring that striving for efficiency does not come at the
expense of democracy and humanity.
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Science Isn’t
Neutral, Actually.



HISTORY
REIMAGINED: HOW
TECH IS BRINGING
THE PAST TO LIFE
In the immersive world of the digital age, gone are the day when preserving history was a mere process of poring over
ancient documents, fragile scrolls, and dusty artifacts. Technology is rewriting the rules on how we preserve our history
and connect with it; from digitizing archives to virtual tours of ancient places, innovation and technology are the new
guardians of safeguarding our history and heritage. 



Virtual Reality is transforming the monotonous history classes into time-travelling 
quests. By digitally reconstructing sites, buildings, and events, VR offers an 
innovative approach to learning and experiencing the past beyond the heavy 
history books. With just a pair of VR goggles, users transported to meticulously 
reconstructed historical sites. You can be a fly witnessing the Great War of 
Panipat or a wealthy merchant roaming the Turkish Bazaar during the Ottoman 
Empire -the choice is yours. These virtual environments are digitally constructed 
with remarkable accuracy, offering insights to the public which are difficult to 
grasp through textbooks and static displays. Furthermore, it not only provides 
access to a greater audience, but also safeguards the physical integrity of fragile 
artifacts from physical wear and tear. By leveraging VR technology, the future 
generations can experience the stories of their ancestors in a more meaningful 
way. 

With the meticulous digitization of archives, precision of 3D scanning and printing, 
and the interactive environments created by Virtual Reality, technology is 
revolutionizing the preservation of history. These advancements not only provides a
meaningful experience to learn and study the wonders of history, but also safeguards 
it for generations to come. As we continue to innovate, the stories and the heritage of 
our ancestors will be preserved with unprecedented detail and preciseness, allowing us 
to appreciate our rich heritage and be proud of it. 

Have you ever come across a faded photograph or document and
wondered about the story it holds? Here, digital archives and libraries
come to the rescue. With the help of digital archives and libraries, we
can ensure the longevity and accessibility of a vast array of information
by digitizing and electronically storing pictures, documents,
manuscripts, and even videos! Digital archives are mainly hosted on
websites, allowing users to navigate and find what they need easily and
efficiently. Removing the need to travel physically to a specific location,
users can benefit from interactive features like annotation and
comments. Many illustrious institutions:, such as the Metropolitan
Museum of Art, are leading the change. The Met's digital collection
consist of high resolution images of fashion artwork, along 
with articles and catalogs. With one click of 
a finger, users can dive into a trove 
of historical treasures from anywhere 
in the world – even from the comfort
of their living room. 

without the risk of damaging the original
items. It allows an immersive experience
for the researches, who can zoom on
the intricate details and study them
without the risk of the physical wear and
tear of the original. Moreover, any faults
in the artifacts can be easily scanned
and fixed by 3-D printing the missing
parts. The British Museum has scanned
numerous

artifacts, including the infamous Rosetta
Stone, and made the digital replica
available to the audience for their
studies and researches. Hence, the
stories of yesterday are presented and
experienced in new ways with the use of
innovative technologies, safeguarding
the past for the future.

Virtual Reality

Digital Archives
and Libraries 

3D Scanning and Printing
Another wonder of modern technology,
3-Dimensional scanning and printing,
has marked a new era in the
preservation of ancient artifacts. These
technologies aren't just a fantasy; they
can produce accurate digital replicas of
artifacts, capturing the size, shape, color,
and texture of the original objects.
These replicas can be  analyzed and
studied extensively
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STEM CELLS:

THE BASICS
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WHAT ARE STEM
CELLS AND WHY

ARE THEY
IMPORTANT?

Stem cells are like cookie dough that can
be turned into many different shapes
and flavours of cookies. They can turn
into many different types of cells in the
body for a variety of reasons, like to
regenerate a damaged tissue or in an
embryo to develop the baby. They are
essential because they help us grow and
repair our bodies. Researchers have
studied the various types of stem cells
and classified them on the basis of their
potential, donor source and maturity.
The main differentiation potential
groups are Totipotent, Pluripotent,
Multipotent, Oligopotent and Unipotent.
The various types of stem cells on the
basis of their maturity are Embryonic,
Induced Pluripotent, Adult and
Mesenchymal stem cells. The
researchers mainly focus on these cell
types:

These can become ANY cell type in
the body! They include embryonic
stem cells (from early embryos) and
induced pluripotent stem cells
(iPSCs), which are made by
reprogramming adult cells to act like
embryonic stem cells. In early
embryos, there are two main types of
cells: the inner cell mass (which
becomes the entire body) and the
trophectoderm (which forms the
placenta). Scientists learned how to
extract and grow stem cells from the
inner cell mass of human embryos in
1998. And in 2006, they found a way
to reprogram adult

Pluripotent
Stem Cells

These are found in specific tissues
or organs and help repair and
maintain those areas. They can
become specialised cells of that
tissue or organ.Throughout our
lifetime the adult stem cells act as a
repair system for the body. They
replace cells lost through normal
wear and tear, injury, or disease.
These cells are found in many
organs and tissues and stay inactive
until needed. 

Adult
Stem Cells

cells into pluripotent stem cells
(iPSCs), which behave like
embryonic stem cells. 
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What
Makes

Stem
Cells

Unique?

Stem cells can divide and create more stem
cells. Unlike muscle, blood, or nerve cells,
which don’t usually replicate, stem cells can
keep producing more cells. Understanding
how this process works is extremely crucial
for developing new treatments and growing
cells in the lab.

1. Self Renewal

Stem cells can become any type of cell in the
body. Pluripotent stem cells can turn into
any cell type, while adult stem cells
specialise in the tissue or organ they are
found in. Scientists are learning what signals
trigger these changes to better control cell
differentiation for therapies.

2. Differentiation

Growing
Stem Cells in

the Lab

How are Stem Cells Grown?

They are grown through Cell Culture. Stem cells are grown in lab
dishes with a nutrient-rich medium. They attach to the dish, divide, and
spread out. When the dish gets crowded, scientists move some cells to
new dishes (a process called subculturing). This can go on for months,
producing thousands and even millions of stem cells. 

How are 
Regular Cells
Reprogrammed? 
Scientists can turn regular cells, like skin
cells, back into pluripotent stem cells (iPSCs)
by forcing them to express specific genes.
This process reverses their development,
making them versatile again. Isn’t that
absolutely fascinating!

How are
Stem Cells
Differentiated?
To make stem cells turn into specific types
of cells, scientists change the conditions in
the culture dish, like the chemicals in the
medium or the surface they grow on.
They may also modify the cell's genes.
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How and Why are
Stem Cells Tested?
Scientists test stem cells to ensure they have the right
properties. They check gene expression, cell division rates,
genome integrity, and the cell’s ability to differentiate. They
are tested for a variety of reasons such as:

01

03

05

02

04

Verify their
fundamental
properties as
stem cells

Generate
healthy cells for

regenerative
medicine

To model
different
diseases,

etc.

Study normal
human

development
and aging

Test new 
drugs for 
safety and
effectiveness



Stem cells could be used to generate
tissues and organs for transplants. While
adult stem cells are limited in number
and renewal potential, pluripotent stem
cells offer a renewable source. The
scientists, though, must ensure these
cells can proliferate, differentiate,
survive, integrate, avoid rejection, and
function properly for successful
therapies. 

HOW ARE STEM
CELLS USED IN

RESEARCH AND
THERAPY?

Scientists use stem cells to study how
diseases develop and to test new drugs.
They can create small models of organs
(organoids) or tissue chips from patient-
derived iPSCs for personalised research.

Cell-Based
Therapies

Currently, the FDA and many other
administrations around the world have
approved only blood-forming stem cells
from cord blood for treating blood-
related disorders. Bone marrow is also
used for such treatments but isn’t
regulated by the FDA in the same way.

Stem cells hold great promise for future
therapies, but there is still much to
learn. The ongoing research is essential
to unlock their full potential. 

Current FDA-
Approved Uses

Understanding
Diseases and
Testing Drugs
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ARE OUR MINDS AT
RISK OF BEING
REPLACED BY
TECHNOLOGY?

As AI evolves, the line between human intellect and machine intelligence becomes
increasingly blurred. Once confined to theoretical discussions, AI has now
integrated into various aspects of our lives, from education to medicine. AI-powered
tools assist in diagnosing diseases, creating websites, driving autonomous vehicles,
and curating our social media feeds. According to a survey by Authority Hacker
(2024), “72% of companies using AI believe it simplifies their jobs. (Mark Webster)”
indicating that a significant number of companies find AI beneficial in their work.
With such advancements, one might wonder: are we approaching a future where
machines can think and feel for us? In this article, we’ll explore how AI-powered
machines are becoming smarter, their capabilities compared to humans, and what
this means for the future.
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The human brain is extraordinarily
adaptable. Experiences and emotions
can help it learn, memorize, and adapt.
They are also capable of critical thought,
situation analysis, and innovative
problem-solving. This creativity comes
from a special combination of feelings,
experiences, and mental processes that
AI is not yet able to imitate. Individuals
are capable of making snap decisions
based on a "gut feeling," frequently
incorporating a lifetime of experiences.
Which makes AI unsuitable for handling
social interaction and comprehending
human emotions. AI is also unable to
comprehend intuition since it cannot
conclude past experiences or feelings.

Even with its enhanced powers, artificial
intelligence is not conscious or
selfaware. It cannot comprehend
emotions or ethical issues; instead, it
makes decisions based only on data
and algorithms. Although AI can be
designed to behave morally, it lacks
human moral reasoning. Artificial
intelligence cannot develop unique art
or music; instead, it can produce it by

Human Mind
vs. Artificial
Intelligence

imitating existing genres. This means
that AI cannot replicate the creative and
inventive processes that are specific to
humans. 

This distinction means that while AI can
support decision-making, it frequently
needs human oversight to manage
emotions and moral dilemmas.

Neuralink:
Bridging
the Gap

Conclusion
Although artificial intelligence (AI) and
cutting-edge technologies like
Neuralink are revolutionizing human
cognition and talents, the human
mind still possesses unique traits like
creativity, intuition, and emotional
intelligence. Instead of replacing
human intelligence, these
technologies are more likely to
strengthen and augment it, paving
the way for a time when AI and
humans collaborate to accomplish
amazing feats.

One of the most innovative
developments in this sector is
Neuralink, an Elon Musk-founded
neurotechnology business. This private
company was founded in 2016 and
promised that its brain implant would
help paraplegics move again and give
blind individuals their sight back. Mr.
Musk also announced Neuralink’s first
product, telepathy which will make
people capable of using their phone
with the aid of their brain.

This shows how technology can replace
parts of our brain, improve our physical
condition, and enhance our cognitive
behavior. Neuralink is a prime example
of how technology may augment rather
than replace our minds by adding new
functions and improving our innate
skills. 

Future
Advancements
in AI 
AI may grow even more intelligent and
beneficial in the future. It may be able
to converse with humans intelligibly and
human-like. AI could make learning
more enjoyable and individualized for
children. AI could help physicians
diagnose and treat patients more
rapidly. Self-driving vehicles may get
more popular and safer. AI may also
facilitate the creation of stories, music,
and other artistic works, enhancing the
creative process. 
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Logic Gates
History
Leibniz, in 1705, published the binary number system, which
laid the foundations to digital arithmetic and logic. Later,
Peirce first described the idea of electrical circuitry carrying out
operations in an 1886 letter. Here, logic gates are an
abstraction of a collection of MOS FETs. We also will omit
power and ground connections, which typically should be part
of a logic gate.

Symbolic Representation

The figures above shows the NOT, AND, and OR logic gates.
Adding a circle to the right of a gate inverts the signal.

Usage
Here is an XOR gate made up of these fundamental circuits: 

There are two things we can analyze about the configuration:
the time it consumes and the space it consumes. The space it
consumes can be thought of as simply the number of logic
gates it has, but the time is a little harder to analyze. 

Consider the critical path to be the path of longest delay from
input to output. [20] One of the critical paths of the XOR gate is
highlighted in red: 

Counting the number of logic gates on that route yields 2 gate
delays. 

It is arguable both ways as to how much exactly a gate delay is,
and it is often cumbersome to decide between n² gate delays
and n² − 1 gate delays. Therefore, we’ll use asymptotic notation
and denote both as Θ(n²).

Definition 4.1. Define f(n) ∈ Θ(g(n)), if and only if there exists
positive constants c₁ and c₂ such that there is a k satisfying f(x)
< c₁g(x) and c₂g(x) < f(x) for all x > k. 

Example 4.2. Consider g(n) = 2ⁿ. g(n) ∈ Θ(g(n+1)), since we can
set c₁ = 3 and c₂ = 1. However, g(n) ̸∈ Θ(g(2n)) since we can set
x = max{log₂ (c₁), k + 1}. 

Theorem 4.3. If f(n) ∈ Θ(F(n)) and g(n) ∈ Θ(G(n)), then f(n) +
g(n) ∈ Θ(F(n) + G(n)) and f(n) · g(n) ∈ Θ(F(n) · G(n)). 

Proof. Let the constants for f(n) ∈ Θ(F(n)) be f₁, f₂, and fₖ, and
the constants for the other one be similarly g₁, g₂, and gₖ.
Taking c₁ = max{f₁, g₁}, c₂ = min{f₂, g₂}, and k = max{fₖ, gₖ} solves
both statements. 

Asymptotic Notation will prove to be essential when analyzing
different ways to implementing addition using logic gates.

Asymptomatic
Notation

DIGITAL
ADDITION
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Full Adders
Composition
Each half adders adds two numbers to
create a sum bit and a carry bit,
representing the sum of the two inputs.
(Figure 22)

In Figure 23, the red outlines show two
half adders chained together that have
an OR gate connecting the outputs. This
produces a Full Adder. (Figure 24)

It is trivial to reach the conclusion that
both adders takes Θ(1) time. 

Usage
Suppose we wanted to add longer
integers. The easiest way is to chain
together multiple Full Adders. Figure 25
demonstrates a 4-bit adder computing
11 + 13 = 24. (The red wires are high,
while the grey wires are low.)

This way takes Θ(n) space and Θ(n) time,
where n is the number of bits we wish
to add. Later, we will look at schemes to
optimize this time. 

This is called the Ripple Carry Adder,
since the carry ripples across each full
adder in the worst case: 

(Note that often times a buffer is added
to the end to standardize the input,
which we have omitted. Additionally, the
effect of inaccuracies in the logic gates
are exaggerated.)

Carry Select
Adder
Currently, what we have is n full adders
chained together to create an n-bit
adder:

Suppose we can split the work among k
people, such that each person computes
n/k bits of the sum:

Although this means that the calculation
can proceed parallel, the two red arrows
are dependent. That is, the second
person depends on the result of the first
person. 

This is analogous to reporters reporting
on an event. There are, say, two likely
results of an event, and the reporter
would like to report on it as soon as
possible. Instead of waiting for the event
to conclude, the reporter can simply
draft up both versions beforehand and
then select one. 

In our scenario, the second person can
carry out both possibilities of the carry
in at the same time and then use a
multiplexer to select the one needed. 

Using n/2 MUX gates, we can create an
n/2 bit MUX. Therefore, an adder could
look like this:
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Extending to 16 bits, it would be:

This has Θ(n) time complexity, since
you simply halved the time, but it
does no effect asymptotically. 

However, by getting k people instead
of just 2, we can optimize this further. 

Setting k = Θ(√ n) yields the time
complexity of Θ(√ n). Note that the
space used is asymptotically equal to
two sets of ripple carry adders, so it is
still Θ(n), although it is twice as big.

However, we can improve beyond
that. 

Using divide and conquer, we can
divide each problem into smaller
subproblems until they become
trivial. 

Except here, we actually have to create replicas of each sub-problem to feed
through a multiplexer:

Since for an n-bit adder, we compute 4 n/2-bit adders simultaneously and then
select the output, we have the recurrence relation: 

T(n) = T(n/2) + Θ(1) 

which easily resolves to T(n) = Θ(log n). (As an overkill, you can apply Master
Theorem. 

What about the space? Since an n-bit adder requires 4 n/2-bit adders and an n-bit
multiplexer, we have: 

T(n) = 4T(n/2) + Θ(n) 

Invoking Master Theorem, the recurrence relation simplifies to Θ(n²). This gives it a
significant disadvantage.




