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From the desk of Editor

Hello, fellow readers! As we live in a world with
rapid technological changes, it's hard to ignore
the negative side of innovation. Many people
feel troubled, especially those passionate about
STEM (Science, Technology, Engineering, and
Mathematics). They worry when they see
technology used in war and terrorism. Instead
of being beneficial, science often seems like a
curse for humanity.

Using technology for offense

When | think about the incredible potential of
technology, | imagine a future where it helps
solve our biggest challenges. These challenges
include_ climate change, health crises, and
poverty. But right now, many teenagers
interested in STEM feel disheartened. STEM
stands for Science, Technology, Engineering,
and Mathematics. We see technology used as a
weapon, leading to destruction and suffering.
It's challenging to reconcile our dreams of
creating a better world with the harsh reality.
Some nations use these advancements to wage
war instead of promoting peace.

Developed nations or draconians?

In discussions about nations, we often hear
terms like "developed" or "emerging." But what
if we changed our perspective? Instead of
labeling countries as developed based on their
technological capabilities, we might call them
war mongers or draconians. These labels would
apply when they use science and technology to
harm others. This new classification would
remind us of something important. True
progress isn't just about gadgets and machines.
It's about how we use them to uplift humanity.
You are young people who care about STEM
(Science, Technology, Engineering, and Math).
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You have the power to change this story and
speak up for using technology in a responsible
way. It can be pushed for new ideas that focus
on peace and well-being. Let's turn our
frustrations into actions. We can work on
finding solutions. You can create projects that
help with humanitarian issues, which are
problems that affect people's well-being and
safety. You can work with others who want to
make the world a better place, just like us.

It's vital for us to come together as a
community. We need to voice our concerns
about the misuse of technology. We must
inspire one another. It's important to think
critically about using our skills and knowledge
to make a positive impact. Instead of feeling
hopeless, let's harness our passion for STEM
(Science, Technology, Engineering, and
Math). We can drive change and promote a
future where technology serves humanity, not
harms it.

Sincerely yours,
Charudatta Pathak
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Refraction of bananas through glass

Have you ever noticed how a straw looks bent when placed in a glass of water, or how a pool seems shallower than it
really is? These everyday sights may seem like optical illusions, but they're actually examples of something fascinating
that happens to light. When light moves through different materials, it behaves in surprising ways, and this change
can affect what we see.

This is all due to a property of light called refraction. Refraction is the bending of light as it passes from one material
to another, and it's responsible for the way light behaves in lenses, prisms, and other optical devices. Understanding
refraction can help us explain why a straw looks bent in water, why a pool looks shallower than it is, and even why
rainbows form in the sky.

In a previous blog, we discussed about optics and light. In this blog, we will delve deeper into the concept of
refraction and refractive index. We will explore how and why light behaves differently when it moves from one
material to another, and how this change in behavior can be quantified using the refractive index. By the end of this
blog, you will have a better understanding of refraction and its role in shaping the world around us.

But first things first, let’s start with the basics. What exactly is refraction, and how does it work? To answer these

questions, we need to understand a few key concepts about light and its behavior.

®
@ © 2024 www.entechonline.com 7
for aspiring Scientists, Technocrats, Engineers and Mathematicians

NNNNNNNNNNNN


Charudatta Pathak
Typewriter
Physics

Focus


ENTECH ISSN(Online): 2584-2749 September -2024 | VOLUME-2 | ISSUE-9

Why does light reflect or refract?

Light is a form of electromagnetic radiation that travels in waves. When light waves encounter a boundary between
two materials, such as air and water, they can be reflected, absorbed, or transmitted through the material. To
understand refraction, we need to first understand reflection.

Reflection is the bouncing back of light waves when they encounter a boundary between two materials. When light
waves hit a surface, they can be reflected in different directions depending on the angle of incidence and the
properties of the material. Reflection occurs because the atoms and molecules in a material absorb and re-emit light
waves, causing them to change direction. This change in direction is what we perceive as reflection.

You must have notices that reflection only occurs when a surface is smooth and shiny. For example, when you look at
yourself in a mirror, you see a clear reflection of your face because the mirror's surface is smooth and flat.

But that's not really what reflection is. Actually, reflection occurs on all surfaces, if you can see an object, then it is
because light has reflected off it and entered your eyes!

Now, have you ever shone a light through a transparent glass or plastic object?

Light does not really reflect nor does it completely pass through the object. What happens in such cases?

Actually, both reflection and refraction take place. When light hits the surface of the object, some of it is reflected

back, while the rest is refracted or bent as it passes through the object. This bending of light is what we call refraction.
The intricacies of Refraction

Let us finally understand what refraction is.

There are two things that happens to light when it passes through an object or in scientific terms, when it passes from
one medium to another.

1. Light changes speed

2. Light changes direction

The change in direction

When a ray of light approaches a boundary between two materials, the electromagnetic wave is at an angle to the
boundary. This causes one part of the wave to enter the material before the other, leading to a mismatch, once the

wave is inside the medium, its direction is slightly altered causing the bend.

The change in speed

Light is an electromagnetic wave, when it approaches a boundary between two materials, the electromagnetism of the
light interacts with the atoms and molecules of the material. This interaction causes the atoms to oscillate and
interfere with the light wave, causing it to change speed.

The amount of change in speed and direction depends on the angle at which the light wave hits the boundary and
the properties of the material, namely its optical density or refractive index.

Understood? Have a go at the below simulation to understand it better.

Refractive Index: 1.5

© 2024 www.entechonline.com 8
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Here the black line represents the incident ray. The red line represents the refracted ray. The blue line represents the
reflected ray. The green line is the normal line. The purple line is ray after it exits the medium. When light goes from

the medium to air, it is refracted again. If you notice, the incidence black line is parallel to the purple line.
Refractive Index

Refractive index is the ability of a medium to refract light. It is a measure of how much the material affects the light
passing through it.

The refractive index (RF) of a medium is the ratio of the speed of light in a vacuum to the speed of light in the
medium.

The refractive index of vacuum or air is 1 (technically 1.0003 for air and 1 for vacuum). For water refractive index is

1.33 and for glass it is 1.5.

How is it measured?

The refractive index of a medium is measured by passing light through the medium and measuring the angle of
refraction.
The relative refractive index of an optical medium 2 with respect to medium 1 is given by the formula:

C2

n21 = —
1

where c; is the speed of light in medium 1 and ¢, is the speed of light in medium 2.
If medium 1 is vaccuum, then the refractive index of medium 2 is simply represented as n». This is also called as the

absolute refractive index of medium 2.

© 2024 www.entechonline.com 9
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The absolute refractive index of a medium is the ratio of the speed of light in vaccuum to the speed of light in the

medium.
c

n=-—
v

where n is the refractive index, c is the speed of light in vaccuum and v is the speed of light in the medium.
Since the speed of light in vaccuum is a constant, the refractive index of a medium is inversely proportional to the

speed of light in the medium.

C
nx —
(Y

By applying the Snell's Law, we can say:

n1sin @7 = ny sin 0y

Where n4 and n; are the refractive indices of the two mediums and 84 and 8, are the angles of incidence and
refraction respectively.

Therefore, we can say that:
sin 01 . 9 . U1

sinfs  n1 v
And that's it. That's refraction in a nutshell. There is a lot more about refraction. Such as the phenomenon of total

internal reflection, or diffraction (the one that causes rainbows).

This blog is heavily inspired by the amazing works of 3blueTbrown on youtube. | highly recommend checking it out.

© 2024 www.entechonline.com
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What is internet infrastructure and how does
it work

September 24, 2024
Issue 9 - September 2024

A person’s name serves as their identity in the world, just as the name of a website, known as a domain name,
signifies it's presence on the World Wide Web (WWW). While multiple individuals may share the same name,
a website’s complete name, or URL (uniform resource locator) remains unique in the vast digital landscape.
When establishing a website, one critical concern is what the domain name or address should be. In this
article, we shall explore how to select this name, where to register it, its functionality, how does the Domain

Naming System (DNS) works and the relevant references. It will give us an Internet Infrastructure overview.

© 2024 www.entechonline.com 12
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Sections of a Domain Name and TLD

A URL looks like https://www.abc123.in
We can see roughly four sections in the above

URL. Let's know the parts.

1. https indicates hyper text transfer protocol while the s at the end indicates socket security layer
certification.

2. www is world wide web
3. abc123 is a word/name related to the company, organisation, person, product or service

4.in is the Top Level Domain (TLD) of the Internet Infrastructure or world wide web where in stands for
India in this example.

© 2024 www.entechonline.com 13
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For instance, the Maharashtra state government’s website is ‘maharashtra.gov.in’, the UIDAI website
developed for Aadhaar card management is ‘uidai.gov.in’, and the railway ticket booking and management
website is ‘irctc.co.in’. These examples illustrate that a website’s name or domain name consists of minimum
two parts. The initial part typically reflects the organization, industry, or subject the website pertains to. The
middle segment may denote “gov” for government, ‘edu’ for Education sector or “co” for a company, though
recommended this segment is not mandatory. The final segment, known as the top-level domain (TLD), is
based on geographical designation, such as ".IN" for India, or according to the website’s function, such
as.com (commercial),.org (organization), and so forth.

Geographically-based TLD selection designates specific codes for each country, such as “.UK" for England and

“.CN" for China. The Internet Corporation for Assigned Names and Numbers (ICANN) oversees this regulation.
How does the website name works for a business

e A website has the capability to provide detailed, official information about a public figure, a business
entity, A company’s products or services, an organization, its activities, or projects.

e While they may have numerous pages on social media, their authentic identity resides on their website.
Acting as a digital storefront it showcases the desired products or services attractively, enticing
customers to explore further. To draw in more patrons, the store’s name should be both catchy and
meaningful.

e This name is not merely a collection of words; it embodies the identity of the individual, business, or
organization in the virtual realm.

e The purpose of the website should be evident from its name alone, ensuring it captures public
attention even without a search. For instance, names like makemytrip.com, bookmyshow.com,
shaadi.com, gyanipandit.com, policybazaar.com, cardekho.com, gaana.com, and firstcry.com exemplify

the concept of Naming system with clarity.

How to select and register a Domain name

Where do these domain names originate?

Numerous registrar companies, such as
GoDaddy and Hostgator, possess the
authority to register website (domain) names
on the internet. Ernet would help for
registering domain names in Indian education
sector. On the registrar's website, one can

book the desired name (if available).

© 2024 www.entechonline.com 14
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Domain name availability

A customer standing beside might quickly purchase a dress you've admired but set aside. Similarly a
desirable name can slip away swiftly. When finalizing a name, it is critical to determine the extension (signifies
like a surname). The most popular domain on the internet is “.com”. Name any giant website like google.com,
facebook.com or name a website of a small vendor in a small town “.com” is the numero uno.

The first recorded website/domain name was symbolics.com, belonging to a computer manufacturing

company in the United States. Overall,.com has had the longest journey, serving as a commercial shorthand.

Know about TLD other than .com

Apart from .com, you can also choose domain
names such as .net (network), .org
(organization), and .edu (education),
depending on the type of business or

organization the website is to be operated in.

Recently, more specialized domains such as .hospital, .club, .online, .art, .club, .online, .art, and .restaurant etc.
have emerged, along with quirky options like .pizza or .ninja, albeit at a higher cost and gradually gaining

popularity. Al can help in selecting an appropriate domain name.

Comparison between free and paid /Purchased Domain
names

Purchsed Domain Names

When booking a website, you must pay an annual fee to the registrar, such as GoDaddy. The website name
signifies the company’s or organization’s presence on the internet, making it vital to retain control over that
name. To prevent misuse, many prominent individuals/ companies reserve various domain names related to
their identity. You must pay to renew the name each year avoid losing it. Some savvy companies quickly
acquire highly ranked domain names and resell them at a premium cost. The cost of domain name to be

purchased or renewed depends on the TLD and the registrar company.

© 2024 www.entechonline.com 15
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Domain names available for free

For small, new enterprises, or budding
bloggers and artists, these expenses can be
daunting, and they often desire a personal
website with a domain name offered for free.
They can obtain a designated space at no
cost on specific websites. However, this
requires adherence to the website's rules and
regulations, and the name must include the
provider’s prefix. For example:
xyz.wordpress.com or 123.blogspot.com
The hosting of Amitabh Bachchan’s blog at srbachchan.tumblr.com His blog adds to the credibilty of Tumblr,
not the other way around. What benefit does the hosting company gain from offering free spaces? It's akin to
Google providing free search capabilities or Facebook allowing free account usage, with advertising and

valuable data in return for these services.

What is DNS ? How does it work ?

What is internet infrastructure and how does it work

To understand what is Internet
Infrastructure and how does it work , we
must understand how it is related to Domain
naming system. Securing a name requires
extra effort. When you click on a saved name
in your mobile phone’s contact list to call the
number, the connection lies between two

phone numbers, not the names.

e Similarly, in the Internet Infrastructure the browser queries the associated domain naming system (DNS)
service for the corresponding IP address when you type a website name.

e The Domain Naming System maintains a directory of website names and their associated IP addresses,
much like a phonebook, and directs the required IP to your browser.

e With the use of “http,” (hyper text transfer protocl) the desired website’s homepage begins to

materialize. This entire process happens almost instantaneously in the background.

© 2024 www.entechonline.com 16
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Without this service, you would need to remember the IP number of each website. For example, the IP
address for the Indian Railways website ‘irctc.co.in’ is 103.252.142.21, a cumbersome number to remember.
Even if you can memorize it, it's impractical to keep track of multiple such numbers. Many people struggle to
recall their own or others’ phone numbers, which further complicates the retention of IP addresses.

Given the rapid expansion of the internet, it became apparent that connecting by remembering numbers
would soon be exceedingly difficult; hence, Paul Mockapetris and his team developed the domain name

system in November 1983, bringing WWW into our grasp.
Internet Infrastructure in a nutshell

In summary, business owners and professionals need to search for a fitting name for their website. For
example, selecting the name techerstalking.com could potentially lead to a misinterpretation as “teacher
stalking.” While it may be simple for others to come up with names, selecting an appropriate, engaging, and
indicative name for a website is a skilled endeavor. The name does not necessarily need to be in English; what
matters is the target audience and the language best suited for them. The script, however, must be Roman.

As | write this, an intriguing website name advertisement appears on TV: ‘mutualfundssahihai.com’.

Author

Mohini Modak

View all posts
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3 Key Principles of Electromagnetism and
Electromagnetic Induction

September 26, 2024
Issue 9 - September 2024

Electromagnetism and electromagnetic induction shape the world around us. These principles power

technologies like electric vehicles, cellular phones, and spacecraft. Electromagnetic theory forms the

backbone of modern physics. Data in ebook gadgets and phones rely on electromagnetic formats for
storage. The significance of electromagnetism extends to everyday life. Three key principles guide these
phenomena: Faraday’s Law, Lenz’s Law, and Magnetic Flux. Each principle plays a vital role in the functionality

of numerous devices. Understanding these principles enhances our grasp of technology’s impact on daily life.

Historical Background

The journey of electromagnetism began in the late 18th century. Scientists like Coulomb and Gauss

developed mathematical laws to explain electromagnetic interactions. In 1820, Hans C. Orsted discovered

that electric currents produce magnetic fields. This discovery led Ampere to explore electrodynamics further.

Michael Faraday made a groundbreaking discovery in 1831. He showed that changing_magnetic fields could
induce currents. This discovery laid the foundation for modern electric power. James Clerk Maxwell later

described this phenomenon mathematically as Faraday’s law of induction. The 1860s saw the formulation of
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Maxwell’s equations. These equations predicted electromagnetic waves, revolutionizing communication

technology.

Understanding Electromagnetism and Electromagnetic
Induction

Basic Concepts of Electromagnetism and Electromagnetic
Induction

Definition and Importance

Electromagnetism involves the interaction between electric charges and magnetic fields. This interaction
forms the basis for many technologies. Electromagnetic induction occurs when a conductor moves through a
magnetic field. This movement generates an electromotive force (emf). The principles of electromagnetism
power devices like motors and generators. Understanding these concepts helps us grasp how technology

impacts daily life.
Electromagnetic Forces

Electric Fields and Magnetic Fields

Electric fields arise from charged particles. These fields exert forces on other charges. Magnetic fields result
from moving charges or magnets. These fields influence magnetic materials and moving charges. Both fields

play crucial roles in electromagnetic interactions.
Interaction between Charges and Fields

Charges interact with electric and magnetic fields in fascinating ways. A charge in an electric field experiences
a force. This force can cause the charge to move. A moving charge in a magnetic field also experiences a
force. This interaction forms the basis for many technologies. Devices like electric motors rely on these
principles to function effectively. Understanding these interactions enhances our appreciation of technology’s

role in our lives.

Key Concepts

e Electromagnetic Induction: This phenomenon occurs when a conductor experiences a change in
magnetic flux, leading to the generation of an electric current. The induced current flows in a direction
that opposes the change in magnetic flux, as described by Lenz's Law.

e Magnetic Flux: Magnetic flux is defined as the product of the magnetic field and the area through
which the field lines pass, taking into account the angle between the field lines and the normal to the

surface:
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Magnetic Flux

Before studying electromagnetism, we must have a solid understanding of magnetic flux.

Definition and Explanation
What is Magnetic Flux?

Magnetic Flux, ® 5 is a measure of the total magnetic field passing through a given area.

Magnetic Flux Concept

The concept helps in understanding how magnetic fields interact with materials. A strong magnetic field
results in a high magnetic flux. Engineers use this principle to design devices that rely on magnetic fields.
Magnetic flux measures the quantity of magnetic field lines passing through a given area.

It is an important concept in electromagnetism, particularly in the context of electromagnetic induction. The

magnetic flux through a surface is defined mathematically as:

®p = /B -dA
where:
® p is the magnetic flux through a surface (in webers, Wb)
B is the magnetic field vector (in teslas, T)
dA is a differential area vector (in square meters, m?)
The dot product (-) indicates that only the component of the magnetic field perpendicular to the surface

contributes to the flux.
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For a uniform magnetic field and a flat surface, the magnetic flux can be expressed as:
b =B-A-cos()
where:
B is the magnitude of the magnetic field,
Ais the area of the surface,
0 is the angle between the magnetic field lines and the normal to the surface.

Example Problem

Problem Statement

A uniform magnetic field of strength B = 0.5 T (tesla) is directed perpendicular to a flat circular loop of radiusr =
0.1m, Calculate the magnetic flux through the loop

Solution

1. Calculate the Area of the Loop: The area A of a circle is given by the formula:

A=7r? =7(0.1m)? = 7(0.01 {m?) ~ 0.0314 m?

2. Calculate the Magnetic Flux: Since the magnetic field is perpendicular to the surface of the loop, the
angle 8 between the magnetic field and the normal to the surface is 0 deg. Thus, we can use the simplified
formula for magnetic flux:

Op=B-A-cos(f)=B-A=0.5-0.0314 = 0.0157 Wb

Real-Life Applications
MRI Machines

MRI machines use magnetic flux to create detailed images of the human body. The machine generates a
strong magnetic field. This field interacts with hydrogen atoms in the body. The interaction produces signals

that the machine converts into images. Doctors use these images to diagnose medical conditions accurately.

Transformers

Transformers rely on magnetic flux to transfer electrical energy between circuits. The device consists of coils
wrapped around a core. An alternating current in one coil creates a changing magnetic field. This field
induces a voltage in the other coil. Engineers use transformers to adjust voltage levels for efficient power

distribution.

Faraday’s Law of Electromagnetic Induction

Definition and Explanation

Faraday’s Law Statement

Faraday’s Law reveals a fascinating concept. A changing magnetic field induces an electromotive force (emf)

in a circuit. This principle forms the foundation of electromagnetic induction. Michael Faraday discovered this
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relationship in 1831. The law states that the magnitude of the induced emf is proportional to the rate of

change of magnetic flux.
Mathematical Representation:

_d®p

E=—"

(1)
where:

e is the electromotive force (emf) and t is time in seconds

Example Problem

A circular loop of wire with a radius ofr = 0.1 m is placed in a magnetic field that changes from B; =
0.2T to By = 0.5 in a time interval of t = 2s. Calculate the induced emf in the loop.

Solution:
1. Calculate the Area of the Loop:
A =7r? = 7(0.1m)? = 7(0.01 m?) ~ 0.0314 m?
2. Calculate the Change in Magnetic Flux:
Adp = A-(By—B;) =0.0314m? - (0.5T—0.2T) = 0.0314m?-0.3T =~
0.00942 Wh
3.Calculate the Induced EMF:

_ A dp 0.00942 Wb
£= —A%s _ _00098Wb ~ _0 00471V

The magnitude of the induced emf is 0.00471 V or 4.71 mV

Real-Life Applications

Electric Generators

Electric generators rely on Faraday’s Law. Rotating coils within a magnetic field produce electricity. This

process powers homes and industries. Generators convert mechanical energy into electrical energy efficiently.

Induction Cooktops

Induction cooktops use electromagnetic induction. A coil beneath the cooking surface generates a magnetic
field. This field induces currents in the cookware. The cookware heats up, cooking food quickly and evenly.

Induction cooktops offer energy efficiency and safety.

Lenz’s Law
Definition and Explanation

Lenz’s Law Statement

Lenz's Law states that the direction of the induced electromotive force (emf) opposes the change in magnetic
flux that causes it. This principle ensures that the induced current creates a magnetic field opposing the initial

change. Lenz's Law helps maintain energy conservation in electromagnetic systems.
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Example Problem

A rectangular loop of wire with dimensions L=0.3m and W=0.2m is placed in a magnetic field that is decreasing from B; =
0.4Tto B, = 0.17 in a time interval of t=5s. Determine the direction of the induced current in the loop and calculate the induced emf.

Solution:
1. Calculate the Area of the Loop:
A=L-W =03m -0.2m = 0.06 m?
2. Calculate the Change in Magnetic Flux:
AP =A-(By— By) =0.06m? - (0.1T —0.4T) =0.06m?- (-0.37T) =
—0.018 Wb
3. Calculate the Induced EMF:
£=-238 = —=00B8Wb — 036 V = 3.6mV
4. Determine the Direction of the Induced Current:

Since the magnetic field is decreasing, the induced current will flow in a direction that tries to maintain the
magnetic field inside the loop. If the original magnetic field is directed into the page, the induced current will

flow in a counterclockwise direction.
Real-Life Applications
Braking Systems in Trains

Braking systems in trains utilize Lenz's Law. When a train slows down, the braking system generates a

magnetic field. This field induces currents in the wheels, creating resistance. The resistance opposes the train’s

motion, slowing it down effectively. Lenz’s Law ensures smooth and efficient braking.

Metal Detectors

Metal detectors rely on Lenz’s Law for operation. A metal detector emits a magnetic field. When metal
objects enter this field, they induce currents. These currents create their own magnetic fields, which the

detector senses. Lenz's Law helps identify metal objects by detecting these changes in magnetic fields.

Integration of Principles
How They Work Together

Interrelation of Faraday’s and Lenz’s Laws

Faraday’s Law and Lenz’'s Law form a powerful duo in electromagnetism and electromagnetic induction.
Faraday’'s Law states that a changing magnetic field induces an electromotive force (emf) in a conductor.

Lenz's Law adds depth to this concept. Lenz's Law explains that the induced current will oppose the change in

magnetic flux that caused it. The negative sign in Faraday’'s Law formula represents this opposition. This

relationship ensures energy conservation in electromagnetic systems. Engineers use this understanding to

design efficient devices.
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Role in Electromagnetic Devices

Electromagnetic devices rely on the integration of these principles. Electric generators convert mechanical
energy into electrical energy. The rotating coils in a magnetic field induce an emf, following Faraday’s Law.
Lenz's Law ensures that the induced current opposes the motion, maintaining energy balance. Transformers
adjust voltage levels for power distribution. The alternating current in one coil creates a changing magnetic
field. This field induces a voltage in another coil, demonstrating Faraday’s Law. Lenz’'s Law ensures efficient
energy transfer by opposing unnecessary changes. These principles guide the design and operation of
countless technologies.

Electromagnetism and electromagnetic induction shape our world. Faraday’s Law, Lenz’s Law, and Magnetic
Flux are key principles. These principles power technologies like electric generators and MRI machines.
Electromagnetism plays a crucial role in everyday life. Understanding these concepts enhances our
appreciation of modern technology. Exploring these principles further can reveal fascinating insights into how

devices work. The study of electromagnetism informs the construction of electric circuits and semiconductor

devices. This exploration can inspire innovation and deepen our knowledge of the universe.

To stay updated with the latest developments in STEM research, visit ENTECH Online. This is our digital

magazine for science, technology, engineering, and mathematics.

At ENTECH Online, you'll find a wealth of information. We offer insights and resources to fuel your curiosity.

Our goal is to inspire your passion for new scientific discoveries.

Image Source: unsplash

Disclaimer

This article/blog post is not intended to provide professional or technical or medical advice. Please consult with
a healthcare professional before making any changes to your diet or lifestyle. Al-generated images are used
only for illustration and decoration. Their accuracy, quality, and appropriateness can differ. Users should avoid

making decisions or assumptions based only on the text and images.
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Exploring Career Options After 12th Science:
Your Guide to Future Paths

September 24, 2024
Issue 9 - September 2024

Choosing a career path after completing your 12th grade in science can be a daunting task. However there
are a range of thrilling Career Options after 12th Science to consider. Reading this article can help you in
exploring career choices that can pave the way, for promising prospects in areas such as data science,

biotechnology and beyond.
Table of Contents

¢ Data Science
e Biotechnology

e Forensic Science
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Data Science

Photo by Markus Spiske on Unsplash

The field of science is experiencing growth. It involves examining and understanding data to tackle
challenges. If you have a passion for mathematics and programming this might be suitable for you.

As a data scientist you have the opportunity to explore fields like finance, healthcare and technology. Your
responsibilities may involve handling data utilizing learning algorithms and conducting data analysis.

Additionally you might assist organizations in improving their decision making processes.

Job Opportunities

e Data Scientist
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e Data Analyst

e Machine Learning Engineer

e Quantitative Analyst

e Operations Analyst

Required Courses

If you're looking to get into this industry it might be worth considering a degree in Computer Science,
Mathematics or Statistics. Alternatively you could choose a B.Tech degree in Computer Science. Following

that pursuing a masters in data science can allow you to focus on your area.

Top Institutes

Here are some renowned institutes:

Institute Location

lITs Various
[Ts Various
BITS Pilani

SRM Chennai Chennai
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Biotechnology

Photo by Sam Moghadam Khamseh on Unsplash

Biotechnology is the combination of biology and technology. It involves utilizing organisms to develop
innovative products. If you have an interest in cells, genes and proteins this field might be intriguing for you.
As a professional in biotechnology your role could involve working in areas like research and product
development. You may contribute to the creation of innovative medications or the advancement of

genetically modified plants. The opportunities in this field are expansive.

Job Opportunities

e Biotechnologist
e Microbiologist
e |ab Technician

e Research Scientist

e Medical Transcriptionist

e Quality Control Analyst

© 2024 www.entechonline.com 28
for aspiring Scientists, Technocrats, Engineers and Mathematicians



ENTECH ISSN(Online): 2584-2749 September -2024 | VOLUME-2 | ISSUE-9

Required Courses

A Bachelor’s degree, in Biotechnology, Biochemistry or Molecular Biology serves as a foundation. For
pursuing a BTech degree entrance exams such as the Joint Entrance Examination (JEE) are typically necessary

while BSc programs might provide admission options.

Top Institutes

Consider these top institutes:

Institute Location
lITs Various
Delhi University Delhi

Amity Institute of Biotechnology Noida

Forensic Science

Photo by Michael Schiffer on Unsplash

Forensic science appeals, to those with a passion for unraveling puzzles. It merges the realms of science and

justice in crime investigation. If you find fascination in examining evidence and conducting analyses this

might be the career for you.
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There are various career paths available such as being a scientist, a crime scene investigator or a forensic

pathologist. Your tasks would involve studying evidence conducting autopsies and analyzing DNA samples.

Job Opportunities

e Pathologist
e Forensic Scientist

e Forensic Analyst

e Forensic Science Technician

e Private Investigator

e Forencsic Investigator

e Crime Scene Investigator

e Forensic Pathologist

Required Courses

A Bachelor’s or Master’s degree, in Forensic Science is crucial. You also have the option to pursue a diploma

or an advanced diploma in this field.

Top Institutes

Explore these institutes:

Institute Location

University of Delhi Delhi

Guijarat Forensic Science University Gujarat

Amity Institute of Forensic Science Noida
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Ethical Hacking

Photo by Clark Tibbs on Unsplash

For enthusiasts ethical hacking offers an exciting career path. This domain centers around safeguarding
against threats. If you're interested in protecting information and infrastructure explore this opportunity.

In the realm of cybersecurity there are positions such, as cybersecurity analysts and ethical hackers. These
professionals are responsible for keeping an eye on systems and detecting any potential security risks.

Staying updated with advancements is essential in this industry.

Job Opportunities

e Cybersecurity Analyst
e FEthical Hacker

e |nformation Security Consultant

Required Courses

It is advisable to have a BTech degree in Computer Science or a BSc degree in Cybersecurity. Alternatively

you can opt for a diploma program in cybersecurity.
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Top Institutes

Check out these institutes:
Institute Location

Indian School of Ethical Hacking Kolkata

Institute of Information Security Mumbai

Various Engineering Colleges  Various

Food Technology

Photo by Ivy Farm on Unsplash
If you have a passion, for both food and science the world of technology might be your perfect match. This

field is all about developing and enhancing food products. Who knows you might even get to sample your
delicious inventions!
As someone in the field of technology you have the opportunity to be involved in food processing or

ensuring quality. Your role could include creating flavors or improving safety regulations.

Job Opportunities

e Food Technologist

e Quality Control Manager
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e Research and Development Specialist

Required Courses

To work in the field of technology having a BTech or BSc degree in Food Technology is crucial. Additionally

you may consider pursuing a Masters degree or a diploma in Food Safety and Quality Management for

further specialization.

Top Institutes

Consider these renowned institutes:

Institute Location
NIFTEM Sonipat
Institute of Chemical Technology Mumbai

Central Food Technological Research Institute Mysore

Environmental Science

Photo by Bernd Dittrich on Unsplash
Environmental science is an intriguing area of study. It delves into exploring our surroundings and seeking

remedies for environmental challenges. If you have a passion for protecting the planet and promoting

© 2024 www.entechonline.com
for aspiring Scientists, Technocrats, Engineers and Mathematicians

33



ENTECH ISSN(Online): 2584-2749 September -2024 | VOLUME-2 | ISSUE-9

sustainability this might be the path for you.
As an expert in science you could be involved in initiatives addressing issues like climate change, pollution
management or preserving wildlife. Your efforts play a role in safeguarding our planet for the generations

to come.

Job Opportunities

e Environmental Consultant

e Conservation Scientist

» Wildlife Biologist

Required Courses

To pursue a career in the field of science, it's crucial to have a Bachelor of Science degree in Environmental

Science, Biology or Ecology. Alternatively you might explore a degree in Environmental Engineering if you
prefer a focused perspective.

Top Institutes

Here are some top institutes to consider:
Institute Location

Indian Institute of Science Bangalore

Delhi University Delhi

Jawaharlal Nehru University Delhi
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Al ML

Photo by Christopher Burns on Unsplash

The fields of intelligence (Al) and learning (ML) are currently gaining popularity. They focus on developing

technologies that can learn from data and make decisions. If you have a passion for coding and working
with data this might be the path for you.
As an Al or machine learning engineer your tasks could involve designing algorithms enhancing data

handling or building intelligent software. The scope, for creativity is vast.

Job Opportunities

e Al Engineer

e Machine Learning_Engineer

e Data Scientist

Required Courses

Getting a BTech degree in Computer Science or a similar area is a solid foundation. After that you can opt

for a masters program in Al or ML to focus on that field.

© 2024 www.entechonline.com 35
for aspiring Scientists, Technocrats, Engineers and Mathematicians



ENTECH ISSN(Online): 2584-2749

Top Institutes

Here are some reputable institutes:

Institute Location

lITs Various
NITs Various
lITs Various
Astronomy

Photo by Vincentiu Solomon on Unsplash

September -2024 | VOLUME-2 | ISSUE-9

Astronomy involves the examination of bodies and the cosmos. If you have a passion for stars, planets and

galaxies this field might suit you well. You may even have the opportunity to use telescopes to investigate

the sky!

As someone in the field of astronomy you might explore occurrences in outer space or analyze information

gathered from missions. Your findings could play a role in expanding our knowledge about the cosmos.

Job Opportunities

o Astronomer
e Astrophysicist

e Space Scientist
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Required Courses

To become an astronomer a Bachelor of Science degree in Physics or Astronomy is crucial. Additionally most

astronomers opt for a masters or doctoral degree to engage in advanced research positions.
Top Institutes

Consider these top institutes:

Institute Location
Indian Institute of Astrophysics Bangalore
Physical Research Laboratory Ahmedabad

Tata Institute of Fundamental Research Mumbai

Nanotechnology

Photo by L N on Unsplash
Nanotechnology involves the study of manipulating substances, on a scale. It finds uses in fields such as

healthcare, electronics and materials research. If you enjoy working with objects this could be a suitable
career path for you.
As someone specializing in technology you have the opportunity to create materials or enhance current

technologies. Your efforts could result in advancements across diverse fields.

© 2024 www.entechonline.com 37

for aspiring Scientists, Technocrats, Engineers and Mathematicians



ENTECH ISSN(Online): 2584-2749 September -2024 | VOLUME-2 | ISSUE-9

Job Opportunities

e Nanotechnologist

e Materials Scientist

e Research Scientist

Required Courses

Having a BSc or BTech degree in Nanotechnology, Materials Science or Chemistry can be advantageous.

Pursuing degrees can further deepen your knowledge and skills in this specialized area.

Top Institutes

Look into these institutes:
Institute Location

Indian Institute of Technology Various

Jawaharlal Nehru Centre for Advanced Scientific Research Bangalore

National Institute of Technology Various

Marine Biology

Photo by NOAA on Unsplash
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Marine biology involves exploring the worlds and understanding its inhabitants. If you have a passion for the
sea and its wildlife this could be your ideal career path. Your work may encompass studying everything, from
fish to vibrant coral reefs.

As someone in the field of biology there are opportunities to focus on conservation, research or education.

Your efforts can contribute to safeguarding ocean ecosystems.

Job Opportunities

e Marine Biologist

e Conservation Officer

e Research Scientist

Required Courses

A degree, in Marine Biology, Biology or Environmental Science is crucial. Pursuing education can improve

your opportunities for advancement.
Top Institutes

Consider these institutes:

Institute Location
Central Marine Fisheries Research Institute Kochi
National Institute of Oceanography Goa

Andaman and Nicobar Islands Institute of Marine Biology. Port Blair
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FAQ

Photo by Miquel Parera on Unsplash

As you delve into your career choices post 12th grade in the field of science you might find yourself
wondering about things. Here are some frequently asked questions.

Want to Know Trending Branches of Science?

Check out thi lly cool thing

e What are the best career options after 12th science? Careers in data science, biotechnology, and
environmental science are popular.

e Do | need to pursue higher education? Yes, most careers require a bachelor’'s degree, and many
benefit from a master’s or PhD.
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e What subjects should | focus on? Focus on subjects relevant to your desired career, like biology for

biotechnology or math for data science.

Author

Jinesh Singatkar

Jinesh Abhay Singatkar holds a master's degree in computer applications. He is passionate about new
and innovative technologies that can bring safety and comfort to mankind. He specializes in Python

and RPA, concentrating on crafting high-performance web applications and pioneering data solutions.

View all posts
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Architecture Career Myths Busted: Honest
Answers to Your Biggest Doubts

September 25, 2024
Blogs,Issue 9 - September 2024

Is Architecture the Right Career for You?

Deciding on the right career might be a scary task initially, but when you have enough knowledge about the
field, it becomes easier to find what holds your interest and what you would love pursuing as your career. If
you're curious about spaces and love solving design challenges, architecture career might be a perfect fit.
Let me tell you a story about Ruhi, an aspiring student like you. Ruhi loved drawing and sketching and
dreamed of Architecture as a career. She felt nervous about where to start and whether it would be too
hard.

One day, she came to me to seek my advice and | told her, “"When | started in architecture career,
| didn't know where to begin either. But, | discovered it's an exciting adventure full of creativity

and fun. You just need curiosity and a willingness to explore.”

Inspired, Ruhi felt ready to start her own journey. She knew that with each step, she’d be one step closer to

creating wonderful spaces.
Also Read.
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What is Architecture?

Do the building structures and spaces around you fascinate you?

Have you ever pondered the word Architecture and what it exactly means?

Architecture means the art of designing building structures fit for living. These structures are designed by
professionals known as Architects. Architects design the building structures, which are then constructed by
Engineers. If you have an inclination and fascination toward buildings and spaces, Architecture as a career

might be the right option for you.

Architecture Career: Commonly Asked Questions

Architecture is a five-year professional course. Here are some answers to common questions you might
have about pursuing this path.

1. Do | Need to Be Good at Drawing?

Ans: You don’t have to be the best artist out there, but you do need to be good enough to sketch your

ideas on paper. Drawing is just one part of the equation. You'll also need to be creative, imaginative,
and curious.
2. Do | Need to Be Good at Math?

Ans: Yes, a basic understanding of math and formulas is important. While you won’t need advanced

mathematics such as Calculus, the basics should be clear thoroughly.
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3. When Should I Start Preparing for the NATA Exam?

Ans: It's a good idea to start thinking about and researching architecture after your 10th grade. Begin

preparing for the NATA exam during or after your 12th grade, giving you about two years to get ready.
4. 1Is Architecture career a Difficult one?

Ans: Architecture isn't easy, but it's not impossible either. The course is demanding, and you might have
some sleepless nights, especially when deadlines approach. However, the subjects are interesting and
can be very rewarding.

5. Is Architecture career High-Paying?

Ans: Initially, architecture might not pay as well as other fields like engineering. You might see your
friends in other careers earning more at first. But architecture is a profession where experience is
highly valued. As you gain more experience, your earning potential increases, and you might even start
your own practice one day.

6. What Skills Will | Develop During the Architecture?

Ans: Besides technical skills like drawing and using design software, you'll develop problem-solving
abilities, critical thinking, project management, and communication skills. You'll also learn how to
balance aesthetics with functionality and sustainability.

7. What Subjects Will | Study in Architecture?

Ans: Architecture is a multidisciplinary field, so you'll study a mix of subjects including design,
history of architecture, building construction, structural systems, environmental science, and even
some art and humanities courses.

8. Do | Need to Know How to Use Design Software?

Ans; Yes, software tools are equally valued as handmade drawings. Knowing how to use design
software like AutoCAD, SketchUp, Revit, and others is essential. These tools are vital for creating
digital models and drawings. While you don't need to be an expert before you start, you'll learn these
skills during your course.

9. How Important Are Internships in Architecture?

Ans: Internships are crucial in architecture. They provide practical experience and exposure to real-
world projects, helping you apply what you've learned in school. Many architecture programs require
an internship as part of the curriculum, and it's an opportunity to start building your professional

network. It is the time when you see how the designs come alive, right from planning to execution.
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10. Is Architecture a Stable Career?

Ans: Architecture can be cyclical, depending on the economy and the construction industry. However,
there will always be a need for Architects in various sectors such as residential, commercial, urban
planning, and landscape architecture. Flexibility and willingness to adapt to changes in the industry
are important.

11. Can | Specialize in a Certain Area of Architecture?

Ans: Yes, after your undergraduate degree, you can specialize in areas like Urban Design, Landscape
Architecture, Interior Design, Heritage Conservation, Sustainable Architecture, and more through
postgraduate studies or focused career paths. Architecture opens multiple paths from within the field
itself to choose from.

12. How Does Architecture Impact Society and the Environment?

Ans: Architecture has a significant impact on how people live, work, and interact with their
environment. Sustainable and eco-friendly design is becoming increasingly important as Architects
strive to minimize the environmental impact of buildings and communities. Architecture also plays an

important role in a person’s cognitive thinking, as it is all about how one experiences the spaces.

These were answers to some of the questions you might have initially while considering Architecture as your

career option.
Words of Wisdom

As someone who's in their final year of architecture, |'ve learned that managing your tasks is crucial.
College is just the beginning—real learning happens through experiences, both successes and failures.
These are the years to fail quickly and learn from those failures. And remember, never stop learning. If
Architecture is your passion, go for it, but do so with your eyes wide open and a willingness to work hard
and grow.

For more intriguing insights into other STEM-related topics, visit ENTECH Online. Explore our digital

magazine dedicated to inspiring teenagers and young adults to pursue their passions in science, technology,
engineering, and mathematics.
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Git and GitHub: How Open Source Can Lead
to Internships

September 26, 2024
Issue 9 - September 2024

Imagine having the power to influence the technology used by millions, while learning from some of the
brightest minds across the globe—all without needing to leave your home. Imagine being part of a global
community of developers, contributing to cutting-edge technology, and landing internships at top
companies—all before even graduating from high school or college. Sounds exciting, right? This is the power
of open-source contributions, Git, and GitHub. Whether you're an 8th-grade student just starting out in
coding or a professional seeking to expand your career, open-source platforms like GitHub unlock endless
possibilities.

My journey into the tech industry began through open source, and it eventually led to my first internship.
This article is for anyone curious about how these tools work and, more importantly, how they can open up
career paths. Let's dive into the world of Git, GitHub, and open-source contributions and see how they can

help you stand out in a competitive job market.
What are Git and GitHub?

To kick things off, let’s start with the basics. Git is a version control system that helps you keep track of

changes in your code. Think of it as a journal that records every change or “version” of your project, making it
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simple to go back in time and see how things have evolved. Whether you're fixing bugs or adding new
features, Git keeps everything organized.

Now, GitHub takes it a step further by being an online platform where developers can host their Git
repositories (folders containing their code) and collaborate with others. In a library, people from around the
world could borrow the same book, write notes in the margins, and return it so others could build on their
ideas. That's GitHub!

But GitHub is not just for professionals. Students, hobbyists, and even beginners can use GitHub to improve
their coding skills and work with real-world projects. It's a place where your ideas can come to life, and where

others can help refine them.
The Power of Open Source

One of the most exciting aspects of GitHub is its connection to the open-source movement. Open source
means that the code behind a project is freely available for anyone to view, use, modify, and share. Popular
projects like Linux, Firefox, and TensorFlow are all open source, meaning you can contribute to the same
software that powers millions of devices around the world.

So why should you care about open source?

For starters, it's an incredible learning opportunity. Working on open-source projects allows you to observe
the construction of large-scale software, acquire new coding techniques, and address practical issues. Open
source provides you with hands-on experience with actively used code, whether you're fixing bugs or adding
new features.

And the best part? You don’t have to be a professional to get involved. Many open-source projects are
beginner-friendly and even label certain issues as “good first issues” so newcomers can contribute easily.
Every pull request (a submission to update the code) you make adds to your portfolio, showing the world

your progress and dedication.

My Journey: From Open Source to Internship

Let me share my own experience. My journey into open source began with a simple contribution to a project
during Hacktoberfest, an annual event that encourages developers to contribute to open-source projects. |
wasn't an expert, but | found a beginner-friendly issue on GitHub, worked through it, and submitted my first
pull request. It was nerve-wracking but incredibly rewarding.

From that point onward, | continued to contribute to more projects. Over time, | learned how to collaborate
with other developers, work with complex codebases, and understand best practices. More importantly, |
started to build a portfolio that showcased my work. This portfolio eventually led to my first internship
offer. During one of my contributions, | worked on a project managed by someone who later reached out to
me. Impressed by my work on their project, they invited me for an interview. This led to my first internship—
not because of a traditional job application or a polished portfolio, but because my contributions directly

demonstrated my skills to the right person.
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This experience taught me that open-source contributions are more than just coding practice—they're a way
to connect with industry professionals, demonstrate your skills, and potentially open doors to unexpected
opportunities. So, if you're wondering whether open-source contributions can help you land internships—

take it from me, they absolutely can!

Hacktoberfest: A Gateway for Beginners

Speaking of Hacktoberfest, this event deserves its own section. Held every October, Hacktoberfest is a
celebration of open source, with developers around the globe contributing to projects of all kinds.
Participants who complete a certain number of contributions get cool rewards like T-shirts and stickers, a tree
planted after them. Hacktoberfest is perfect for beginners because many repositories (projects) specifically

mark issues as "beginner-friendly” during the event. That means you can start right away, regardless of your

experience.

My advice for anyone interested in Hacktoberfest is simple:

1. Sign up on the_Hacktoberfest website and link your GitHub account.

2. Look for repositories that interest you. You don’t have to know everything—there’s a project for every
skill level!
3. Start small. Fix a typo in documentation or correct minor issues. As you gain confidence, move on to

more complex tasks.

But Hacktoberfest is just one of many open-source opportunities. Here are a few more opportunities to
enhance your contributions:

Other Notable Opportunities

¢ Google Summer of Code (GSoC): This program offers stipends to university students who work on
open-source projects over the summer. It's an exceptional opportunity to acquire significant
experience, receive guidance from professionals, and actively participate in significant projects. GSoC is
competitive but highly rewarding, with many participants going on to secure positions in the tech
industry.

e Outreachy: Outreachy is an internship program that provides opportunities for women in open-source
and tech. The program offers internships in various open-source projects, allowing participants to gain
experience and build their portfolios. Outreachy aims to support a variety of contributions and is an
excellent way to get involved in open source with mentorship and support.

e Code for Events: Code for Good events, such as hackathons or coding marathons, focused on creating
solutions for social impact. They provide an opportunity to work on projects that address real-world
issues, and participating in these events can be a valuable addition to your resume.

* Mozilla’s Open Source Projects: Mozilla offers various open-source projects and initiatives that
welcome contributions. Engaging with Mozilla’s projects can provide exposure to high-impact

technologies and collaborations with developers worldwide.
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| have simple advice for anyone interested in attending these events:

1. Choose a Program: Pick an event or program that aligns with your interests and skill level.

2. Prepare: Learn about the projects and communities involved, and make sure to follow the application
guidelines carefully.

3. Get Involved: Start contributing, whether through fixing issues, improving documentation, or

developing new features. Each contribution helps build your experience and visibility in the community.

The thrill of seeing your code accepted into a live project is worth the effort, and the skills you gain will serve

you long after the event ends.

How Contributing to Open Source Can Lead to
Internships

¢ Visible Proof of Your Skills: Your GitHub profile acts as a portfolio. Recruiters can directly see your
contributions, the kind of problems you solve, and how you collaborate with others. Open-source
contributions are tangible evidence of your abilities.

¢ Real-World Experience: Contributing to open-source projects teaches you how to work in a team,
read and improve someone else’s code, and handle real-world challenges that are much more complex
than what you may learn in school or through tutorials.

¢ Networking: Open source is a community. By collaborating with other developers, you build
relationships with people who may refer you to opportunities in the future. Some of the most exciting
job offers come from within the open-source community itself.

¢ Shows initiative and passion: Recruiters and companies love to see candidates who go beyond their
schoolwork and actively seek out ways to improve their skills.Contributing to open source is a

wonderful way to show that you're passionate about coding and constantly learning.

Start Your Journey Today!

Whether you're a student just starting out or a professional looking to expand your skill set, open source is
for everyone. Platforms like GitHub make it easier than ever to get involved, and events like Hacktoberfest
provide the perfect opportunity to start contributing.

Getting started is simple. Sign up on GitHub, find a project that sparks your interest, and don't be afraid to
dive in. The open-source community is incredibly supportive, and every contribution—no matter how small—
makes a difference. And who knows? Your next pull request could be the key to landing your dream
internship.

So, what are you waiting for? Open source is waiting for you.

To stay updated with the latest developments in STEM research, visit ENTECH Online. This is our digital

magazine for science, technology, engineering, and mathematics.
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lISc Scientists Achieve Groundbreaking
Advancement in Neuromorphic Computing

September 18, 2024

News,Science News - September 2024

®  Estimated reading time: 3 minutes
Researchers at the Indian Institute of Science (1ISc), Bengaluru, have made a remarkable breakthrough in

neuromorphic computing, a field that aims to mimic the human brain’s processing capabilities. This

achievement could potentially revolutionize India’s position in the global artificial intelligence (Al) race and
democratize the landscape of Al computing, moving away from the energy-intensive cloud computing

model towards a more efficient and accessible edge computing_paradigm.
The Memristor Breakthrough

The research team, led by Prof Sreetosh Goswami from the Centre for Nano Science and Engineering (CeNSe)

at IS¢, has developed a novel type of semiconductor device called a Memristor. Unlike traditional silicon-
based technology, the Memristor utilizes a metal-organic film, enabling it to process information in a manner

similar to the biological brain’s networks of neurons and synapses.

“The ‘'molecular mastermind’ behind the discovery was Sreetosh’s father, Prof Sreebrata Goswami,

who is a visiting scientist at CeNSe”
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Integration with Digital Computers

When integrated with conventional digital computers, the Memristor technology can enhance their energy
efficiency and processing speed by hundreds of times, effectively transforming them into highly efficient ‘Al
accelerators’. The team's effort involved creating a 64X64 memristor array integrated with a 65 nm-node

silicon processor, designed by Prof Navkanta Bhat.

Potential for Edge Computing

As the technology matures and scales up, it could enable complex Al tasks, such as large language model
(LLM) training, to be performed on personal devices like laptops or smartphones, eliminating the need for
energy-guzzling data centers. This shift towards edge computing has significant implications for the

democratization of Al, making it more accessible and practical for a wider range of applications.
Limitations of Digital Computing

The breakthrough comes at a time when traditional digital computing, based on silicon transistors and the
Von Neumann architecture, is facing challenges in meeting the growing demands of Al. Two key issues arise

from the nature of digital computing itself:

1. The reliance on binary operations requires converting all information into Os and 1s and breaking
down large computational tasks into smaller pieces1.
2. The separation between processor and memory units necessitates constant data transfer, limiting

computational speed and adding an energy penalty1.

Attempts to mitigate these problems, such as in-memory computing and brain-inspired chips like IBM’s True
North and China’s Tianjic, have not yielded significant improvements.

Read this as well: Edge Computing_Explained.
Neuromorphic Computing: A Brain-Inspired Approach

Neuromorphic computing offers a fundamentally different approach compared to traditional digital
computing. Unlike digital computers, the brain processes information in an analog manner, without relying
on Os and 1s or breaking down tasks into small pieces. Instead, it processes large chunks of data, drastically
reducing the number of steps required to reach a solution.

The 1ISc team'’s device stored and processed data in 16,520 states simultaneously, compared to the binary
states (Os and 1s) used in digital computers. This enabled the device to perform complex matrix
multiplication, the foundation of Al algorithms, in just 64 steps, while a digital computer would require

262,144 operations.

“Neuromorphic computing has had its fair share of unsolved challenges for over a decade. When |

wrote to the editors of Nature the first time to accept our submission, I listed six such challenges
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and said that it would be worth publishing if we solved even one of those challenges, but with our
decade-long research and discovery, we have solved all six of them and almost nailed the prefect

system,” Prof Sreetosh Goswami stated.

The Path Forward

The IISc team has demonstrated a proof of concept and successfully integrated the molecular film Memristor
technology with conventional digital systems to create a 64X64 array ‘Al accelerator’. They plan to scale up
the array to 256X256 and develop a System-on-Chip solution with the support of funding from the Ministry
of Electronics and Information Technology (MEITY).

If the team succeeds in commercializing this technology, India will have a significant advantage in the global
Al race, potentially transforming the landscape of computing and positioning the country as a leader in
neuromorphic computing research and innovation.

For more intriguing insights into other STEM-related topics, visit ENTECH Online. Explore our digital

magazine dedicated to inspiring teenagers and young adults to pursue their passions in science, technology,

engineering, and mathematics.
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Is DJ Noise Pollution Harming Your Health?

September 26, 2024
Science News - September 2024

Music festivals and live concerts are some of the most exciting events for teens around the world. With energetic
DJs pumping out beats, crowds dancing, and lights flashing, these gatherings create unforgettable memories.
However, there is a growing concern about the volume levels at these events and the potential harm they can

cause to our health. Let's take a closer look at DJ noise pollution and how it might be affecting you.
The Sound of Fun: Why We Love Loud Music

When you think about a festival or concert, what comes to mind? The rhythm of the bass, the thrill of the crowd,
and the feeling of freedom as you dance with friends. Loud music is often part of the experience, and many
people believe that the louder it is, the better it feels. This is especially true for electronic dance music (EDM)
events, where DJs often crank up the volume to create an electrifying atmosphere. However, it's important to
understand that this love for loud music has a downside. Studies show that sounds above 85 decibels can be
harmful to our ears. To put that in perspective, a normal conversation is about 60 decibels, while a rock concert
can reach levels of 110 decibels or more 1 2. Prolonged exposure to such high volumes can cause temporary or

even permanent hearing loss. So, while you're having fun dancing, your ears might be paying a price.
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The Hidden Dangers of Noise Pollution

Noise pollution isn’t just about loud music; it includes any unwanted sound that can harm our health. At music
festivals, the combination of loud music, crowd noise, and other sounds can create an overwhelming

environment. Here are some of the hidden dangers of noise pollution that you should be aware of:

1. Hearing Damage

As mentioned earlier, exposure to loud sounds can lead to hearing problems. Tinnitus, a condition characterized
by ringing in the ears, is becoming more common among young people who attend concerts frequently 3 4. The
damage may not be felt immediately, but over time, it can lead to significant hearing loss. The World Health
Organization (WHO) warns that 1.1 billion young people are at risk of hearing loss due to unsafe listening

practices 5.

2. Stress and Anxiety

Loud noise can trigger a stress response in the body. When you’re surrounded by high volumes for an extended
time, your body releases hormones like adrenaline and cortisol. This can lead to feelings of anxiety, irritability,
and even panic attacks 6 7. For those who already struggle with anxiety, the noise at festivals can make the

experience overwhelming and unpleasant.

3. Sleep Disruption

Attending a late-night concert means you might not get enough sleep afterward. The noise from the event,
combined with the excitement and adrenaline, can disrupt your sleep patterns. Lack of sleep can lead to fatigue,

difficulty concentrating, and a weakened immune system, making you more susceptible to illness 8 9.

4. Cardiovascular Issues

Research has shown that chronic noise exposure can contribute to cardiovascular problems. For example, a study
from Germany’s Mainz University Medical Center found that increasing noise levels can throw your heart out of
rhythm 10. Additionally, long-term exposure to noise pollution has been linked to higher rates of cardiovascular

disease 11.
How to Protect Yourself and Enjoy the Music

While it's essential to be aware of the dangers of noise pollution, it doesn’t mean you have to stop enjoying
music festivals and concerts altogether. Here are some tips to protect your ears and overall health while still

having a great time:

1. Use Earplugs

One of the simplest ways to protect your hearing is by wearing earplugs. There are special earplugs designed for
concerts that reduce volume without distorting sound quality. These can help you enjoy the music while keeping
the noise at a safer level 1 12. Many brands offer comfortable options that are easy to carry, so there's no excuse

not to use them!
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2. Take Breaks

If you find yourself feeling overwhelmed by the noise, don't hesitate to take a break. Step outside the main area,
find a quieter spot, and give your ears a chance to recover. Taking short breaks can help reduce stress and

prevent fatigue, allowing you to enjoy the rest of the event with more energy 13.

3. Know Your Limits

It's essential to listen to your body. If you start to feel any discomfort in your ears or get overwhelmed by the
noise, it might be time to head home or to a quieter area. Remember, it's okay to prioritize your health over the

experience. There will always be more concerts and festivals in the future!

4. Educate Your Friends

Spread the word about the dangers of noise pollution among your friends. Many people may not be aware of
how loud music can affect their health. By educating each other, you can create a supportive environment where

everyone looks out for one another’s well-being 14.
Conclusion: Enjoy the Beats Responsibly

Music is a vital part of our lives, especially for teens who thrive on social experiences like festivals and concerts.
However, it's essential to be aware of the potential health risks associated with DJ noise pollution. By taking
precautions, such as using earplugs, taking breaks, and listening to your body, you can protect your hearing and
overall well-being while still enjoying the beats you love. So the next time you find yourself at a loud concert,
remember to dance responsibly! Your ears will thank you for it in the long run, and you’ll be able to keep
enjoying music for years to come. Let's make sure that the sound of fun doesn’t turn into a health hazard!

To stay updated with the latest developments in STEM research, visit ENTECH Online. This is our digital magazine

for science, technology, engineering, and mathematics.

At ENTECH Online, you'll find a wealth of information. We offer insights and resources to fuel your curiosity. Our

goal is to inspire your passion for new scientific discoveries.

Author

Dr. Charudatta Pathak

View all posts @

© 2024 www.entechonline.com 56
for aspiring Scientists, Technocrats, Engineers and Mathematicians



ENTECH ISSN(Online): 2584-2749 SC I ENCE September -2024 | VOLUME-2 | ISSUE-9
News

The first detection of quantum entanglement
between pairs of quarks

September 20, 2024

Science News - September 2024

Quantum entanglement is an interesting idea in quantum mechanics, which is the science of very small particles. It explains
how particles can connect in ways that don't follow normal physics rules. When two particles, such as a top quark and its
opposite (called an antiquark), are entangled, they affect each other. If one particle changes, the other one responds
instantly, even if they are far away from each other. This phenomenon challenges our everyday understanding of how objects

interact and has deep implications for quantum mechanics.
The Significance of Top Quarks in Particle Physics

The top quark is the heaviest known fundamental particle. It plays a key part in understanding quantum mechanics. This is
especially important when studying how tiny particles behave at very high energies. One example of this is when scientists
smash particles together at the Large Hadron Collider (LHC). The LHC is a huge machine at CERN, a research center.
Scientists use it to study what happens in these powerful collisions. Recently, researchers at the LHC aimed to measure
entanglement in top quark pairs produced during proton-proton collisions. Such experiments could shed light on

fundamental physics aspects and advance our understanding of the universe.
Measurement of Quantum Entanglement

The study of entanglement requires sophisticated measurements. In 2016, researchers at the Large Hadron Collider (LHC) ran
some experiments. They focused on specific events. These events produced two leptons with opposite charges. Leptons are
particles, like electrons, that do not interact with the strong force. The researchers chose to study these instead of looking at

many different types of particles.
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Top quark pairs

The results were remarkable! The observed values suggested a strong indication of entanglement within these top quark
pairs. A confidence level higher than five standard deviations proved this phenomenon. This means scientists were very sure
about their results. It also showed that quantum mechanics works, even in extreme conditions. These conditions happen
during experiments in high-energy physics. In these experiments, particles move at extremely fast speeds. They also carry a
huge amount of energy.

The Nature of Quantum States and Bell Pairs

One way to describe entangled particles is through their relationship to quantum bits, or qubits. For example, if we consider
a specific type of entangled state known as a Bell state, it behaves uniquely compared to non-entangled states. In a Bell
state like |y-) = (|01) - [10))/V2, measuring one qubit instantly reveals information about its partner, even if they are

separated by large distances.

Rationale behind measurement

This behavior illustrates why measuring such states is crucial for fundamental physics research. By studying experimentally
observed Bell states among top quarks at the LHC, scientists can explore quantum correlations further and uncover deeper

insights into how nature operates on microscopic scales.

Towards Future Discoveries Beyond Standard Model Physics

The goals aren’t just limited to understanding current physics principles; they also encompass potential discoveries beyond
what we know as the Standard Model (SM). Many theories suggest that phenomena unaccounted for within SM predictions
could emerge when examining quantum behaviors more closely at energy scales offered by colliders like the LHC. These

interactions may open pathways toward unveiling new theories or extensions that reconcile gravity with quantum mechanics.
Closing Remarks

Exploring magnetic forces that hold particles together or shed light on still-mysterious interactions would significantly
transform our understanding of fundamental laws governing matter and forces around us!

If you wish to delve deeper into quantum entanglement studies involving quarks and unravel exciting advancements
underway within this field—the original paper detailing these remarkable findings is available for more extensive
insights: ArXiv: Quantum Entanglement in Top Quarks.

You can also discover more articles related to STEM topics at ENTECH by visiting our website: entechonline.com.
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Tiny Nuclear Battery Promises Decades of
Uninterrupted Power

September 21, 2024

News,Science News - September 2024

Have we Achieved Lifetime Battery?

In a groundbreaking development, researchers at Soochow University in China have unveiled a tiny nuclear
battery that could revolutionize energy storage and supply. This innovative battery harnesses the power

of radioactive decay, offering a potential operational lifespan of decades without the need for recharging.
Practically a lifetime battery. With its remarkable efficiency—reported to be 8,000 times greater than
previous designs—this new energy source is set to change how we think about power in remote and

challenging environments.

Lifetime Battery: The Science Behind the Innovation

The newly developed tiny nuclear battery or lifetime battery utilizes americium, a radioactive element
typically viewed as nuclear waste. By embedding americium within a specialized polymer crystal, researchers

have created a mechanism that converts the energy emitted from alpha particles into usable electricity.
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“Micronuclear batteries harness energy from the radioactive decay of radioisotopes to generate

electricity on a small scale,” stated the research team.

Radioactive decay happens naturally and cannot be changed by outside factors. This includes things like
temperature or pressure. Because of this, the the tiny nuclear battery remains a long-lasting and dependable

source of power.

Innovative Design Features

The design of this tiny nuclear battery marks a significant advancement in the field. Traditional architectures
faced challenges in efficiently converting alpha decay energy due to self-adsorption issues. However, the
new approach addresses these limitations by transforming fleeting alpha particle energy into stable green
luminescence. This luminescence is then captured by a photovoltaic cell, similar to how solar panels operate

but powered by the glowing crystal instead of sunlight.

e Size and Longevity: Measuring only 15 x 15 x 5 millimeters, this tiny nuclear battery can produce
electricity for over 200 hours continuously.
e Safety and Sustainability: The use of minimal radioactive material ensures that the tiny nuclear battery

remains safe for everyday applications while being environmentally friendly.

Americium has a very long half-life of 7,380 years. Even though it lasts a long time, this type of battery will

only work for a few decades. This is because radiation causes it to break down over time.

Tiny Nuclear Battery: Applications and Future Potential

Experts believe that this tiny nuclear battery could have far-reaching applications. Michael Spencer from
Morgan State University noted the “much improved conversion efficiencies and output power” compared to
earlier versions.

The potential uses for this technology include:

e Deep-sea exploration
e Space missions

¢ Remote monitoring stations

Shuao Wang from Soochow University envisions these batteries powering miniature sensors in environments

where traditional power sources are impractical.

“Ideally, we envision our micronuclear battery being used in scenarios where conventional

batteries prove challenging to replace” ~ Shuao Wang
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Lifetime Battery: Challenges Ahead

While the potential of this technology is immense, challenges remain. The current power output is modest,
requiring billions of these batteries to light a single bulb. Ongoing research aims to enhance efficiency, safety,

and usability while addressing concerns related to handling radioactive materials.
Tiny Nuclear Battery: Conclusion

The creation of this tiny nuclear battery is an important step. It helps provide energy that lasts for a long time.
This energy is good for places that are hard to reach. The battery uses energy in a very efficient way. This
means it can do a lot without needing too much power. We can use it for many things. It can help explore
science. It can also power tools we use every day.

We are finding new and creative ways to use energy. This shows how much progress we've made in our
search for reliable power. Nuclear batteries could play a big role in the future. These batteries might lead us
to a time when energy is easy to get, even in hard-to-reach places. The future of energy looks promising.

For more intriguing insights into other STEM-related topics, visit ENTECH Online. Explore our digital

magazine dedicated to inspiring teenagers and young adults to pursue their passions in science, technology,

engineering, and mathematics.
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2 Moons for next 2 Months: Earth’s new mini-
moon

September 25, 2024

News,Science News - September 2024

In a celestial event that has astronomers buzzing with excitement, Earth is set to welcome a new temporary
satellite, the asteroid 2024 PT5, which will become a “mini-moon” for approximately two months starting
September 29, 2024. This rare occurrence provides a unique opportunity for scientists to study a near-Earth

object up close and gain valuable insights into the composition and dynamics of our solar system.

The Arjuna Asteroid Belt and 2024 PT5

The object that will be visiting Earth belongs to the Arjuna asteroid belt, a secondary asteroid belt made up
of space rocks that follow orbits very similar to that of Earth at an average distance of about 1 astronomical
unit (AU) from the Sun.

Carlos de la Fuente Marcos, research lead author and professor at Universidad Complutense de Madrid,
explains that "Objects in the Arjuna asteroid belt are part of the near-Earth object population of asteroids and

comets.”
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The Capture Process and Mini-Moon Dynamics

For an asteroid to become a mini-moon, it must approach Earth at a close range of around 2.8 million miles
(4.5 million km) and at a slow speed of about 2 kilometers per second. Under these conditions, the object’s
geocentric energy can become negative, allowing it to be temporarily captured by Earth’s gravity. Marcos
notes that “This particular object will undergo this process starting next week and for about two months. It will
not follow a full orbit around Earth.”

Mini-moon events can be categorized into two types: long captures, where the asteroid completes one or
more revolutions around Earth, lasting one or more years; and short captures, where the object does not
complete a full revolution and can last just days, weeks, or a few months. So far, science has identified two
objects subjected to long captures (2006 RH120 and 2020 CD3) and three examples of short captures (1991
VG, 2022 NX1, and 2024 PT5).

Observing 2024 PT5 and Its Scientific Significance

Despite its small size (~10 meters / 33 feet), 2024 PT5 will not be visible to the naked eye. Even if you use
typical amateur telescopes or binoculars, it will still be invisible. Marcos explains that “The object is too small
and dim for typical amateur telescopes and binoculars. However, the object is well within the brightness range of
typical telescopes used by professional astronomers.” To observe 2024 PT5, you need a large telescope, with a
diameter of at least 30 inches. You also need a special camera called a CCD or CMOS detector. These
cameras help capture detailed images of objects in space.

Marcos and his team of researchers plan to observe 2024 PT5 using spectroscopy and photometry. This

helps them understand the object’s movement or dynamics better. The team will publish their findings in the
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journal The Research Notes of the AAS.

Short mini-moon events like the one with 2024 PT5 are relatively frequent, with several occurrences per
decade. Long capture episodes, on the other hand, are rare, with Earth experiencing one around every ten to
twenty years. The cause of the ejection of these objects from around Earth is gravitational disturbances

caused by the Sun.

The Future of 2024 PT5 and Its Potential Returns

Once 2024 PT5 finishes being a mini-moon, it will go back to an orbit around the Sun. It will still belong to
the group of asteroids called the Arjuna asteroid belt. Astronomers think it might come near Earth again in
January 2025. It could also come back in 2055. This shows how our cosmic neighborhood is always changing.

As we get better at spotting objects in space, we might find more temporary mini-moons like 2024 PT5.

“You may say that if a true satellite is like a customer buying goods inside a store, objects like

2024 PT5 are window shoppers.” ~ Marcos

2024 PT5 will only visit for a short time. Its arrival shows how objects like planets and asteroids move and
affect each other in space. This gives scientists a special opportunity to study and learn more about our solar
system.

For more intriguing insights into other STEM-related topics, visit ENTECH Online. Explore our digital

magazine dedicated to inspiring teenagers and young adults to pursue their passions in science, technology,
engineering, and mathematics.

Source: https://www.space.com/earth-mini-moon-asteroid-2024-pt5
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Reducing Plastic Waste with Transition Metal
Dichalcogenides

September 1, 2024

Technology News - September 2024

Plastic waste is becoming a significant problem for our planet. Every year, millions of tons of plastic end up in
landfills and oceans, harming wildlife and ecosystems. However, scientists are exploring innovative solutions
to tackle this issue. One of the exciting developments in this area is the use of transition metal
dichalcogenides (TMDs). This blog post will explain how TMDs can help reduce plastic waste and why this is
important for students interested in STEM (Science, Technology, Engineering, and Mathematics) education

and careers.

Understanding Transition Metal Dichalcogenides

What are Transition Metal Dichalcogenides?

Transition metal dichalcogenides are a group of materials made from transition metals and chalcogen
elements (like sulfur, selenium, and tellurium). They have unique properties that make them valuable for

various applications in technology and materials science.
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Why are TMDs Important?

TMDs have excellent electrical, optical, and mechanical properties. Researchers are exploring these materials
for their potential applications in electronics, energy storage, and even environmental solutions. Their unique
characteristics enable scientists to develop innovative methods for tackling pressing global issues, including

plastic waste.

How Can TMDs Help Reduce Plastic Waste?

The promising use of TMDs in the field of plastic waste reduction lies in their ability to break down plastics
effectively. Researchers found that TMDs can serve as catalysts. Catalysts are substances that speed up
chemical reactions. TMDs help break down plastic materials. This process turns the plastics into less harmful

substances. This process is essential for recycling and converting plastic waste into useful products.

The Science Behind TMDs and Plastic Decomposition
The Role of Catalysts

A catalyst is a substance that speeds up a chemical reaction without being consumed in the process. TMDs
can act as catalysts to break down complex plastic molecules into simpler forms. This makes recycling plastics

more efficient and can potentially reduce the amount of waste that ends up in landfills.

Breaking Down Different Types of Plastics

Not all plastics are created equal. Some are easier to break down than others. TMDs have shown promise in
breaking down common plastics like polyethylene and polystyrene, which are prevalent in packaging and

single-use items. This ability to target specific plastics is crucial for creating effective recycling processes.

The Benefits of Using TMDs

Using TMDs for plastic waste reduction has several advantages:

e Efficiency: TMDs can speed up the decomposition process, making recycling quicker and more cost-
effective.

e Environmental Impact: Reducing plastic waste helps to protect wildlife and ecosystems from the
harmful effects of plastic pollution.

* Innovation: TMDs represent an innovative approach to a significant global issue, attracting interest

from scientists and researchers.
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The Future of TMDs in Plastic Waste Reduction

Current Research and Developments

Researchers are actively studying TMDs to understand their full potential in plastic waste reduction. They have
unique properties that make them useful in different scientific fields. Scientists have found a way to use TMDs
in recycling. This could improve how we recycle certain materials and make the process more efficient. You

can read more about this exciting discovery here.

Educational Opportunities in STEM

For students interested in STEM education and careers, the field of material science and environmental
technology is booming. Understanding TMDs and their applications provides a solid foundation for future
studies in chemistry, physics, and engineering. As the world seeks solutions to pressing issues like plastic

waste, STEM professionals will be at the forefront of innovation.

Careers in Environmental Science

With the growing emphasis on sustainability, careers in environmental science are becoming increasingly
important. Students who learn about TMDs and their applications in waste reduction can pursue jobs in

research, environmental consulting, and policy-making focused on sustainability.

How Students Can Get Involved
Join School Clubs

Many schools have science clubs or environmental clubs that focus on sustainability. Joining these clubs can

provide students with hands-on experience in research and projects related to plastic waste reduction.

Participate in Science Fairs

Science fairs are an excellent opportunity for students to explore topics like TMDs and plastic waste. Creating

a project that investigates the potential of TMDs can help deepen understanding and spark interest in this
field.

Explore Online Resources

There are many online resources to learn more about TMDs and their applications. Websites like Entech
Online provide valuable information on the latest research and innovations in material science and

environmental technology.
Conclusion

Transition metal dichalcogenides offer exciting possibilities for reducing plastic waste. Their catalytic

properties make them a valuable tool in the fight against plastic pollution. For students interested in STEM
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education and careers, understanding TMDs can open doors to innovative research and solutions to global
challenges. Students can help create a more sustainable future. They can do this by getting involved in
related activities. They can also explore educational resources. As we continue to face the challenges of
plastic waste, the role of emerging technologies like TMDs will be crucial. Embracing STEM education can

empower the next generation of scientists and engineers to create a cleaner, healthier planet for all.
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NASA Astronaut Nick Hague and Russian
Cosmonaut Aleksandr Gorbunov Prepare for
Space Launch

September 1, 2024
Technology News - September 2024

In an exciting development for space exploration, NASA astronaut Nick Hague and Russian cosmonaut
Aleksandr Gorbunov are set to launch aboard a SpaceX rocket this September. Their mission is to join the
crew aboard the International Space Station (ISS), an orbiting laboratory where groundbreaking research
occurs. This article will delve into the details of the mission, the significance of space exploration, and how
these adventures can inspire students interested in STEM (Science, Technology, Engineering, and

Mathematics) careers.
The Upcoming Mission
Launch Details

The launch is scheduled for September 2024, and it marks an important step in international collaboration in

space. Nick Hague, who has previously been to the ISS, will be joined by Aleksandr Gorbunov, making this

Gorbunov's first journey to space.
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SpaceX Rocket Launch

SpaceX has become a key player in space travel, successfully transporting astronauts to the ISS since 2020.
The Falcon 9 rocket will carry NASA Astronaut Nick Hague and Russian Cosmonaut Aleksandr Gorbunov into

orbit, showcasing the advancements in private space travel.

The Crew’s Objectives

Once aboard the ISS, Hague and Gorbunov will work on various scientific experiments aimed at improving life
both in space and on Earth. They will focus on areas such as microgravity research, which helps scientists

understand how different materials behave in space.

Research Areas of Interest

The crew will delve into several research areas, including:

¢ Biological Experiments: Understanding how living organisms adapt to space conditions.
¢ Physical Sciences: Studying materials and their properties in microgravity.

¢ Earth Observation: Monitoring climate change and natural disasters.

The Return Journey
Who Will Join the Crew?

In February 2025, Hague and Gorbunov will return to Earth with two esteemed astronauts: Suni
Williams and Butch Wilmore. Williams and Wilmore have extensive experience in space missions, and their

return journey will mark a new chapter in their careers.
Experience of Suni Williams

Suni Williams is known for her record-breaking time spent in space by a female astronaut. Her experience will

be invaluable as she shares insights and guidance with new crew members.
Butch Wilmore’s Previous Missions

Butch Wilmore has participated in multiple space missions and is well-respected for his contributions to

space exploration. His knowledge will play an essential role in ensuring a successful journey back to Earth.

The Importance of Teamwork

The collaboration between astronauts from different countries highlights the importance of teamwork in
space exploration. Working together helps foster international relationships and shares knowledge that can

benefit all of humanity.
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The Relevance of Space Missions to STEM Education

Inspiring the Next Generation

The upcoming mission of Nick Hague and Aleksandr Gorbunov serves as an inspiration for students
interested in STEM education. Experiencing space travel and scientific research can motivate young people to

pursue careers in science and technology.

Role Models in Space

Astronauts like Hague, Gorbunov, Williams, and Wilmore serve as role models for students. They demonstrate

that with hard work and dedication, anyone can reach to the space—literally!

The Educational Value of Space Exploration

Space missions provide valuable educational opportunities. They encourage students to explore subjects like

physics, engineering, and biology, which are vital for understanding how space travel works.

STEM Projects in Schools

Schools can incorporate space-related projects into their curricula, such as:

e Building Model Rockets: Students can learn about aerodynamics and engineering.

e Conducting Science Experiments: Hands-on experiments can help students understand scientific
principles.

» Exploring Astronomy: Learning about stars and planets can ignite interest in space science.

Career Opportunities in STEM Fields

As space exploration increases, so do career opportunities in STEM fields. Students interested in pursuing

careers in space can consider a variety of paths, including:

* Engineering: Designing and building spacecraft.
e Astrophysics: Studying celestial bodies and phenomena.

¢ Biotechnology: Researching_how life can adapt to space environments.

The Importance of Education

Education is the key to unlocking these career opportunities. Students should focus on their studies, seek

internships, and participate in extracurricular activities that promote STEM skills.
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How to Get Involved
Engaging with STEM Communities

Students can engage with local or online STEM communities to find resources and support. Many

organizations provide programs that promote learning in science and technology.

Volunteer Opportunities

Volunteering for science fairs or community outreach programs can help students gain experience and build

their resumes.

Utilizing Online Resources

Websites like Entech Online offer resources, articles, and educational materials related to STEM fields.

Students can explore various topics and stay updated on the latest advancements in technology and science.

Online Courses

Many platforms offer free or low-cost online courses in subjects related to space and science. Students can

take advantage of these resources to expand their knowledge and skills.

Conclusion

The upcoming launch of NASA's Nick Hague and Russian cosmonaut Aleksandr Gorbunov aboard a SpaceX
rocket is an exciting milestone in space exploration. Their mission to the ISS will not only advance scientific
research but also inspire the next generation of STEM enthusiasts. By following the journeys of these
astronauts and engaging in STEM education, students can unlock their potential and contribute to the future
of space exploration. As we continue to explore the universe, let us remember that every great achievement
starts with curiosity, hard work, and a passion for learning. For more information on space missions and STEM
education, visit Entech Online and discover the wealth of resources available to students eager to learn and

explore.
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Advances in Quantum Computing: Record-Low
Error Rates Achieved

September 3, 2024
Technology News - September 2024

Scientists in Finland have announced a groundbreaking Advances in Quantum Computing. Researchers at IQM
Quantum Computers have reported record-low error rates in their prototype quantum processor. This technological

leap could lead us closer to creating more practical and stable quantum computers.

Significant Breakthrough in Quantum Technology
Understanding Qubits

The most fundamental units of quantum information, called qubits, play a crucial role in these advancements. The
accuracy of operations between qubits and their stability over time are essential factors for effective quantum processes.
By achieving 99.9% fidelity during operations involving two qubits, the researchers have set a new standard for

performance.
What is Fidelity?

Fidelity refers to the accuracy and precision of quantum operations. High fidelity means that calculations can be done
with fewer errors, which is vital for reliable outcomes.
The Importance of Coherence

Another critical measure is the coherence time, indicating how long a qubit maintains its quantum state before losing it.

In this study, the researchers recorded impressive coherence times, allowing qubits to retain information significantly
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longer than previous technologies.

The Role of Quantum Gates

Quantum gates are analogous to logic gates in traditional computers but serve as the building blocks for quantum
circuits. With high fidelity achieved through improvements in two-qubit gate operations, scientists can generate
entangled states effectively.

What Are Entangled States?

Entangled states occur when qubits become interconnected so that the state of one affects the other instantly, regardless
of distance—a phenomenon Einstein famously termed spooky action at a distance.

Reference

Paving the Future

This research opens doors for numerous applications in fields such as machine learning, cybersecurity, and more. As

students interested in STEM careers, understanding these advancements can inspire future innovations.

The Importance of Staying Informed about Advances in
Quantum Computing

The developments in quantum computing showcase how rapidly technology evolves and influences various sectors.
Engaging with emerging technologies not only prepares students for future careers but also encourages them to think
critically regarding problem-solving within STEM fields.

How to stay updated about advances in Quantum Computing

If you want to explore careers related to technology or science—this is an exciting domain! Learning about quantum
mechanics, programming languages used in this field, or participating in related school projects can enhance your
knowledge base.

This breakthrough reflects how innovation continues to shape our world. For more intriguing insights into other STEM-
related topics, visit ENTECH Online. Explore our digital magazine dedicated to inspiring teenagers and young adults to

pursue their passions in science, technology, engineering, and mathematics.
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Perovskite Solar Panels: Revolutionizing
Renewable Energy

September 4, 2024
Technology News - September 2024

In the quest for sustainable energy solutions, perovskite solar panels have surfaced as a groundbreaking
technology. These innovative solar panels not only exhibit high efficiency but are also cost-effective, making them

a preferred choice in the renewable energy sector.

Understanding Perovskite Solar Panels

What Makes Perovskite Distinct?

The structure of perovskite solar cells is unparalleled. Their unique crystalline formation is at the core of their
efficiency, often exceeding 25%. This attribute has positioned them as a viable alternative to traditional silicon

solar cells, which have dominated the market for decades.

Efficiency and Cost-effectiveness of Perovskite solar panels

The increasing efficiency of perovskite solar panels has made headlines in recent years. These panels are not only
cheaper to produce but also offer performance that correlates with their cost, making renewable energy accessible
to a broader audience. This cost-effectiveness is crucial as it allows for larger-scale adoption, particularly in

developing regions where budget constraints are significant.

Environmental Impact Perovskite solar panels

Aside from performance, these panels present a lower environmental impact compared to conventional solar
technology. The manufacturing processes are less resource-intensive, aligning with global sustainability goals.
Perovskite materials can be produced using less energy and fewer toxic materials, making them a greener option

in the solar panel market.
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Read more about the Environmental Impact of Perovskite solar panels here.

The Future of Solar Technology
Research and Development

The future of perovskite technology is bright. Researchers are constantly working to solve problems like stability
and longevity. They want to make sure these panels can handle different weather conditions for a long time.
Scientists are looking for ways to make perovskite materials stronger. This strength is crucial for these materials to

last in the market over time.

“The potential of perovskite solar cells is immense,” stated Dr. Smith, a leading researcher in solar
technology. This statement reflects the optimism surrounding the ongoing developments in this field

and highlights the importance of continued investment in research.

Industry Collaborations

Academic institutions and the solar industry need to work together. These collaborations are important. They
combine resources and knowledge from both sides. This teamwork helps create new ideas and innovations.
Specifically, it is helping to advance perovskite solar cells. Perovskite solar cells are a new type of solar technology
that could be very effective. Through these partnerships, we have already seen major improvements in this

technology. This shows how working together can make scientific progress faster and better.

Conclusion

In conclusion, perovskite solar panels continue to improve. These advanced solar panels will soon play a crucial
role in transforming renewable energy. As research accelerates and technology evolves, the potential for these
panels becomes increasingly clear. The world awaits with anticipation how these innovations will reshape energy
consumption for generations to come.

For more intriguing insights into other STEM-related topics, visit ENTECH Online. Explore our digital magazine
dedicated to inspiring teenagers and young adults to pursue their passions in science, technology, engineering,

and mathematics.
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Xpeng Modular Flying Car

September 5, 2024
News,Technology News - September 2024

In a significant leap towards the future of personal mobility, Xpeng AeroHT has officially unveiled

its modular flying car, a revolutionary vehicle designed to operate both on roads and in the air. This
innovative vehicle, known as the Land Aircraft Carrier, is set to make its first public flight at the Zhuhai Air
Show in November 2024. With pre-sales expected to launch later this year, the flying car is priced at under 2
million yuan (approximately $280,000 USD), with deliveries anticipated to begin in 2026.

Checkout the launch teaser here: https://youtu.be/NdPeNth-xzE?si=050 f3LgVp7FkO2d

The Vision Behind Xpeng AeroHT

Founded in 2013 with the backing of Xpeng CEO He Xiaopeng, Xpeng AeroHT aims to redefine personal

transportation. The company has faced challenges in developing a vehicle that seamlessly integrates flying
and driving capabilities. Previous attempts, such as the 6th generation flying vehicle announced in 2021,
encountered difficulties with rotor deployment and structural integrity during road use. However, the new

modular design addresses these issues effectively.
Key Features of the Land Aircraft Carrier
The Land Aircraft Carrier consists of two main components: a robust land carrier and an aircraft.

¢ Land Carrier Specifications:
o Length: 5.5 meters
o Width: 2 meters

o Height: 2 meters
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The carrier features a minimalist design with a blocky body shape and smooth A-pillars, lacking
traditional side-view mirrors. It's built on an 800V high-voltage platform, powered by an internal
combustion engine that charges the electric motors without transferring torque to the wheels. This
hybrid system allows for an impressive mixed range of 1,000 km (CLTC), and it can charge from 30%
to 80% in just 18 minutes.
e Aircraft Design:
o Resembling a large drone, the aircraft can automatically land and dock with the carrier. Its rotors
fold to fit within the trunk of the carrier, enabling it to transition smoothly between driving and
flying modes. On a full charge, the aircraft can complete 5-6 flights and operates in both manual

and automatic driving modes.

A Step Towards the Future of Urban Mobility

The introduction of the Land Aircraft Carrier marks a pivotal moment in the evolution of urban
transportation. As cities grapple with congestion and pollution, flying cars present a potential solution for
efficient commuting. However, the regulatory landscape remains uncertain. Future owners will likely need to
obtain a flight license, as current laws governing low-altitude flights are still developing in China.

Read this article: https://www.snexplores.org/article/where-are-flying-cars-technology.

Industry Perspectives

Industry experts express both excitement and skepticism regarding the viability of flying cars. “While the
technology is promising, the infrastructure and regulatory frameworks must evolve to support such
innovations,” noted an industry analyst. The challenge lies in convincing consumers to invest in such a niche

product, especially given the projected production volume of 10,000 units annually.

In the words of Xpeng AeroHT, “We are committed to pioneering the future of personal

transportation, where the sky is not the limit, but the next frontier.”

Challenges Ahead

Despite the enthusiasm surrounding flying cars, several hurdles remain:

e Regulatory Issues: The lack of established laws governing flying vehicles poses significant challenges
for manufacturers and potential users alike.

e Market Acceptance: The high price point and niche market may limit the appeal of the Land Aircraft
Carrier.

 Infrastructure Development: The construction of assembly plants and the necessary infrastructure for

flying cars will take time and investment.
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Conclusion: A Future Full of Possibilities

As Xpeng AeroHT prepares for the first public flight of its modular flying car, the excitement surrounding
this innovation is palpable. The Land Aircraft Carrier represents not just a technological marvel but also a
glimpse into the future of transportation. While challenges abound, the potential for flying cars to transform
urban mobility cannot be overlooked.

As we await the upcoming flight in November, the world watches closely to see if Xpeng can turn this
ambitious vision into reality.

For more intriguing insights into other STEM-related topics, visit ENTECH Online. Explore our digital

magazine dedicated to inspiring teenagers and young adults to pursue their passions in science, technology,

engineering, and mathematics.
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Black Myth: Wukong — Al in Gaming

September 5, 2024
News, Technology News - September 2024

Black Myth: Wukong has quickly become a sensation in the gaming world, not only for its captivating story
but also for its groundbreaking use of artificial intelligence (Al). Developed by the relatively unknown Game
Science studio, this title marks China’s first AAA game, and it has set new standards in the industry. With over
2.2 million players on Steam shortly after its release, the game’s success is a testament to the innovative
technologies that drive its development.

Checkout Black Myth: Wukong here: https://store.steampowered.com/app/2358720/Black Myth Wukong/

The Role of Al in Black Myth: Wukong

Transforming Gameplay with Machine Learning

One of the standout features of Black Myth: Wukong is its use of machine learning (ML) to create dynamic
and engaging gameplay. Unlike traditional games where non-player characters (NPCs) follow a fixed script,
the NPCs in Wukong learn and adapt to the player’s style in real-time. This is achieved

through reinforcement learning, where NPCs analyze player behavior and adjust their strategies
accordingly.

For instance, if a player frequently uses a specific attack, the NPCs will start countering it, prompting players

to rethink their tactics. This level of adaptability ensures that each gaming experience is unique, keeping
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players engaged and challenged throughout their journey.

Natural Language Processing: A New Era of Interaction

In addition to enhancing combat, Al also transforms player interactions with NPCs through Natural
Language Processing (NLP). This technology allows characters to engage in meaningful conversations,
moving beyond simple, scripted dialogues.

Imagine speaking to an NPC that not only understands your commands but also responds in a contextually
relevant manner, adding depth to the narrative. This capability enriches the storytelling aspect of the game,

making it more immersive and relatable.

Visual Mastery Through Al
Revolutionizing Graphics with Advanced Techniques

The visual quality of Black Myth: Wukong is another area where Al shines. The game employs NVIDIA’s DLSS
3, an Al-driven rendering technique that enhances graphics by predicting and generating pixels. This results
in stunning real-time ray tracing, providing lifelike lighting, shadows, and reflections that elevate the gaming
experience to new heights.

Moreover, the game is built on Unreal Engine 5, which incorporates Al tools like Nanite and Lumen. Nanite
allows for incredibly detailed environments without sacrificing performance, dynamically adjusting detail
levels based on what players see. Lumen, on the other hand, ensures realistic lighting in every scene,
regardless of complexity. These technologies not only enhance visual fidelity but also allow developers to

focus on creativity rather than getting bogged down by technical limitations.

The Future of Al in Gaming

Broader Implications for the Gaming Industry

Black Myth: Wukong exemplifies the broader trends of Al in gaming, showcasing how technology can push
the boundaries of creativity and gameplay. As Al continues to evolve, it promises to create richer, more
dynamic experiences. However, this advancement raises important questions about the balance between
innovation and ethical considerations in game development.

In a recent statement, a Game Science representative noted, “The real power of Al lies not just in the worlds it
helps us build, but in the choices we make as creators.” This perspective emphasizes the importance of using

Al to amplify human creativity rather than overshadow it.
Conclusion: A New Dawn for Al in Gaming

Black Myth: Wukong is more than just a game; it represents a significant leap forward in the integration of Al
within the gaming industry. By merging human creativity with advanced Al technologies, Game Science has

crafted a title that not only entertains but also challenges the norms of game development.

© 2024 www.entechonline.com 81
for aspiring Scientists, Technocrats, Engineers and Mathematicians



ENTECH ISSN(Online): 2584-2749 TECH September -2024 | VOLUME-2 | ISSUE-9

News

As we look to the future, the challenge remains: will we harness Al to enhance our creative voices, or will we
allow it to dictate the terms of our storytelling? The answer to this question will shape the next generation of

games and the very essence of how we engage with technology in our creative endeavors.

For more intriguing insights into other STEM-related topics, visit ENTECH Online. Explore our digital

magazine dedicated to inspiring teenagers and young adults to pursue their passions in science, technology,

engineering, and mathematics.
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OpenAl’s Project Strawberry: A Leap Towards
Advanced Al

September 10, 2024
News,Technology News - September 2024

OpenAl, is on the verge of a significant breakthrough with its newly Project Strawberry. OpenAl is the
leading company in artificial intelligence and research. This project aims to develop an Al model that
surpasses current capabilities, particularly in mathematics and programming. Project Strawberry will likely
be added to ChatGPT-5. ChatGPT-5 is a new version of the Al program by the OpenAl. The company plans to
reveal Project Strawberry soon, possibly between September and November 2024.

The Evolution of Project Strawberry

Originally known as Project Q* (Q-star), this initiative has undergone considerable development. It is
designed to enhance Al's reasoning abilities and enable autonomous internet research. The project is an
important step towards creating Artificial General Intelligence (AGI). AGI aims to make machines think and
learn in ways similar to humans. It focuses on building machines that can understand, reason, and solve
problems like people do.

On August 7, OpenAl’s CEO, Sam Altman, shared a cryptic post featuring strawberries, hinting at the

project’s name and its significance. This move has sparked considerable interest and speculation about the

capabilities of the upcoming Al model.
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Enhancements in Mathematical Proficiency

One of the standout features of Project Strawberry is its expected proficiency

in mathematics and programming. Reports suggest that this new model will outperform existing chatbots,
which have often struggled with complex mathematical problems. According to sources, the integration with
ChatGPT will position it as the most advanced Al chatbot available.

The project has already demonstrated its potential by solving intricate puzzles, including the challenging New
York Times ‘Connections’ puzzle. This capability not only highlights the model’s advanced thinking but also

its potential applications in various fields requiring analytical skills.
The Need for Quality Training Data

As OpenAl gears up for the launch of Project Strawberry, the organization is also focusing on the need for
high-quality training data. The challenge lies in the fact that much of the existing data on the internet has
already been utilized. To address this, OpenAl is exploring partnerships with various publications to access
fresh, relevant content for training purposes.

Also, Project Strawberry is expected to play a pivotal role in generating synthetic data. This type of data can
help fill gaps left by real-world datasets, which may contain biases or inaccuracies. By creating a more

balanced training set, OpenAl aims to enhance the overall performance and fairness of its Al models.
The Promise of Synthetic Data

The use of synthetic data is a game-changer in Al training. It allows models to learn from simulated

scenarios, thereby improving their ability to handle real-world applications.

Altman stated, "By generating large amounts of synthetic data, we can create a more inclusive

and accurate training environment.”

This innovative strategy not only enhances the efficiency of training but also reduces the likelihood of errors
and biases in Al outputs. As Al continues to evolve, the reliance on high-quality synthetic data will likely

become a standard practice in the industry.
Implications for Future Al Models

The advancements promised by Project Strawberry could have far-reaching implications across various
sectors. With improved reasoning and analytical capabilities, the model could autonomously conduct
experiments, analyze data, and even propose new hypotheses. This level of functionality could lead to
significant breakthroughs in fields such as medicine, where Al could assist in drug discovery and personalized
treatment plans.

Moreover, the educational sector could benefit immensely from these advancements. Al models could create
tailored educational content and interactive lessons, thereby enhancing the learning experience for students

worldwide.
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Conclusion

As OpenAl prepares to unveil Project Strawberry, the excitement surrounding its potential is palpable. With its
focus on enhancing mathematical capabilities, generating synthetic data, and pushing the boundaries of Al
reasoning, this project represents a significant leap towards achieving true Artificial General Intelligence
(AGI). The implications for various industries are profound, and as we move closer to the launch, the tech

community eagerly anticipates the impact of this groundbreaking initiative.

For more intriguing insights into other STEM-related topics, visit ENTECH Online. Explore our digital

magazine dedicated to inspiring teenagers and young adults to pursue their passions in science, technology,

engineering, and mathematics.
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Hydrogen Fuel Cells: Transforming Marine
Vehicles

September 10, 2024
News,Technology News - September 2024

The maritime industry is on the brink of a transformative shift as hydrogen fuel cells emerge as a viable solution
for reducing carbon emissions from vehicles and other sources, and enhancing sustainability. With the launch of
the XM-1, a groundbreaking hydrogen fuel cell platform developed by Hypermotive Limited and backed

by Honda, the potential for cleaner maritime operations is becoming a reality.
The Need for Sustainable Solutions in Maritime Transport

The global maritime industry contributes about 3% of all greenhouse gas emissions. It mainly uses fossil fuels.
Now, there is growing pressure to switch to cleaner options. Electric vehicles (EVs) are becoming common on
roads. However, the maritime industry is behind. This is because larger ships need a lot of power. Hydrogen fuel
cells are a hopeful solution. These cells can power ships, like ferries and cargo vessels, without creating harmful

emissions like traditional fuels.

Introducing the XM-1: A Game-Changer for the Maritime
Industry

XM-1 is a scalable and modular hydrogen fuel cell solution designed specifically for maritime applications.

We can add XM-1hydrogen fuel cell to both new and old ships and other vehicles . It is flexible and can be used
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for many types of maritime activities.

e Universal Compatibility: The XM-1 works on many types of ships. These include workboats, motor yachts,
and cruise ships. It helps these ships switch to cleaner types of fuel more easily.

* Ease of Installation and Maintenance: Hypermotive makes it clear that the XM-1 system is easy to install,
maintain, and upgrade. It is designed to change as the maritime industry changes, ensuring it stays useful.

¢ Cybersecurity Compliance: The platform operates on a cybersecurity-compliant system, addressing

safety concerns that are paramount in maritime operations.

Backed by Industry Leaders

The collaboration between Hypermotive and Honda underscores the commitment to developing robust
solutions for hydrogen fuel cell vehicles. Honda has been exploring hydrogen energy since the 1980s, and their

expertise in vehicles complements Hypermotive’'s innovative approach.

"Honda has been focusing on the potential of hydrogen energy since the 1980s, and we are excited to
now be collaborating with innovators like Hypermotive to create robust, efficient solutions for a variety
of energy and power needs.” ~ Ingo Nyhues, Deputy General Manager of Europe Business Planning &

Development at Honda

Advantages of Hydrogen Fuel Cells in Maritime
Applications

Hydrogen fuel cells offer several benefits that make them an attractive option for the maritime sector:

e Zero Emissions: Hydrogen fuel cells produce only water vapor and heat, significantly reducing the
environmental impact of maritime operations.

» Extended Range: With a higher energy density than traditional fuels, hydrogen allows vessels to travel
longer distances without frequent refueling.

¢ Quick Refueling: Refueling hydrogen-powered vessels takes only minutes, minimizing downtime and
enhancing operational efficiency.

¢ Noise Reduction: Hydrogen fuel cells operate quietly, contributing to a more pleasant environment for

both crew and marine life.

Current Applications and Future Prospects

The use of hydrogen fuel cells on ships has already started. For example, the MF Hydra is the world’s first ferry
powered by liquid hydrogen. It was launched in 2023. This ferry can hold up to 300 passengers and 80
vehicles. It shows how hydrogen technology can be used to lower carbon emissions by up to 95%.

In the future, people might use hydrogen fuel cell technology on larger ships. These ships include cargo ships

and cruise liners. Cargo ships carry goods, and cruise liners carry people on vacation trips. These types of ships
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are important for global trade and travel. By using hydrogen, these ships can still do their important jobs but

cause much less pollution.
Building the Infrastructure for Hydrogen Adoption

For hydrogen fuel cells to become mainstream in the maritime industry, a robust infrastructure is essential. Key

components include:

e Hydrogen Production Facilities: Establishing production sites near major ports to ensure a steady supply
of hydrogen.

¢ Refueling Stations: Developing a network of hydrogen refueling stations to support maritime operations.

o Safety Regulations: Implementing stringent safety standards for the handling and storage of hydrogen.

* Research and Development: Investing in R&D to optimize hydrogen technologies for maritime

applications.

Conclusion

The XM-1 hydrogen fuel cell platform is a big step forward for making the maritime industry more
environmentally friendly. Companies like Honda support this effort. Hydrogen fuel cells create electricity by
combining hydrogen and oxygen. This process could change the way ships get their power. The move toward
cleaner energy is gaining momentum.

For hydrogen to work well in maritime transport, technology providers and shipping companies will need to
work together. This partnership will help solve problems and make the most of hydrogen'’s possibilities in the
shipping world.

For more intriguing insights into other STEM-related topics, visit ENTECH Online. Explore our digital magazine
dedicated to inspiring teenagers and young adults to pursue their passions in science, technology, engineering,

and mathematics.
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Apple Event 2024: A Leap into the Future of
Technology

September 10, 2024
News,Technology News - September 2024

® Estimated reading time: 3 minutes
Apple’s exciting Glowtime Event 2024 introduced new and advanced products. The event featured the launch of
the iPhone 16 series, Apple Watch Series 10, and AirPods 4. Apple aimed to show its strong focus on

innovation. They also highlighted how they are incorporating artificial intelligence (Al). into their products

ecosystem.

The iPhone 16 Series: Redefining Smartphone Technology

The iPhone 16 series consists of four models. They include iPhone 16, iPhone 16 Plus, iPhone 16 Pro,
and iPhone 16 Pro Max. Each model is powered by the new A18 chipset, which is built on a second-
generation 3nm process. This chipset features a 6-core CPU and a 5-core GPU. It offers a 30% increase in

processing speed and 40% faster graphics performance compared to its predecessor, the A17 Pro.

Key Features of the iPhone 16 Series

e Camera Innovations: The Pro models have a 48MP Fusion Camera. This camera comes with sensor-shift

optical image stabilization (OIS), which helps reduce shake for clearer photos. They also include a 12MP
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telephoto camera that can zoom up to 5x. A new Camera Control Button makes it easier to adjust
settings while taking pictures. This gives users more control over their shots.

o Display Enhancements: The iPhone 16 Pro models have bigger screens. One is 6.3 inches, and the other
is 6.9 inches. The displays can get extremely bright, up to 2000 nits. These upgrades help show vivid
colors and improve how well you can see the screen outdoors.

¢ Al Integration: The new Apple Intelligence system integrates generative Al throughout the iPhone 16

series. This system enhances user interaction, enabling features like improved Siri functionality and

advanced camera controls.

“The iPhone 16 series is designed from the ground up with Al as a core element, pushing the

boundaries of smartphone capabilities.” ~ Tim Cook, Apple’s CEO

Apple Watch Series 10: A New Era of Wearable Technology

The Apple Watch Series 10 was another highlight of the event, featuring a thinner design and a 30% larger
display compared to previous models. The watch is powered by the new $S10 system-in-package (SIP), which

includes a 4-core neural engine.

Notable Features of the Apple Watch Series 10

e Sleep Apnea Detection: This new feature allows users to monitor their sleep quality and detect potential
health issues, showcasing Apple’s commitment to health and wellness.

¢ Improved Battery Life: The watch can charge up to 80% in just 30 minutes, making it more convenient
for users with busy lifestyles.

¢ WatchOS 11: This new operating system introduces various apps and features, further enhancing the user

experience.

AirPods 4: Redefining Audio Quality

The AirPods 4 were also unveiled, featuring a complete redesign aimed at improving audio quality and comfort.
These new earbuds are equipped with the H2 chip, which enhances sound processing capabilities.

Features of the AirPods 4

e Head Nod Recognition: This innovative feature allows for intuitive control of audio playback, making the
user experience more seamless.

¢ New Colors and Design: The AirPods 4 come in a variety of colors, including Black, Blue, Purple, and
Orange, appealing to a broader audience.

¢ Clinical-Grade Hearing Aid Functionality: Apple has introduced features that enable AirPods to function

as a hearing aid, demonstrating its commitment to accessibility.
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Conclusion

The Apple Glowtime Event 2024 has set a new standard for technological advancements in smartphones,
wearables, and audio devices. Apple is adding Al to all of its products. This makes using the products better for
people. It also creates more opportunities for new ideas and innovations in the future.

We are excited for the official release of these products on September 20. Apple is still leading the way in
technology. They focus on designs that are easy for people to use. They also include advanced new features in
their products.

For more intriguing insights into other STEM-related topics, visit ENTECH Online. Explore our digital magazine
dedicated to inspiring teenagers and young adults to pursue their passions in science, technology, engineering,

and mathematics.
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OpenAl o1: A newer Al Model from the maker
of ChatGPT

September 13, 2024
News,Technology News - September 2024

® Estimated reading time: 4 minutes
OpenAl has recently launched its highly anticipated Al model, OpenAl o1. This represents a significant leap

forward in artificial intelligence capabilities. Known internally as “Project Strawberry”, this new model is

designed to tackle complex tasks. It does this through enhanced reasoning abilities, making it a powerful tool for

various applications. Particularly the STEM fields will be benefited by the reasoning and thinking abilities.
What is OpenAl 01?

The 01 model series comprises two variants: 01-preview and o1-mini. Engineers designed these models to
handle intricate inquiries and multi-step problems more effectively than their predecessors. OpenAl claims that
o1 model can outperform human PhD students in subjects like physics, chemistry, and mathematics, achieving an
impressive 83% accuracy on the International Mathematics Olympiad qualifying exam, compared to just 13% for

the previous model, GPT-4o.

“We trained these models to spend more time thinking through problems before they respond, much
like a person would,” said OpenAl, emphasizing the model’s ability to refine its thought processes and

recognize mistakes.
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Read the OpenAl o1 release here: https://azure.microsoft.com/en-us/blog/introducing-o1-openais-new-

reasoning-model-series-for-developers-and-enterprises-on-azure/

How is OpenAl o1 Better?

OpenAl’'s 01 model distinguishes itself with several key advancements:

¢ Enhanced Reasoning: Unlike earlier models that mainly worked on generating text quickly, o1 takes more
time to think about problems before giving an answer. This method is called “chain of thought”. It helps
the model break complicated tasks into smaller, easier steps. As a result, it becomes more accurate and
makes fewer mistakes/hallucinations.

» Technical Proficiency: o1 is great at creating and fixing complicated code. This makes it very useful for
developers. It can also look at scientific data and create math formulas. This can help researchers and
professionals in many areas.

» Safety Enhancements: OpenAl has created a new way to train for safety. This method helps OpenAl o1
model follow safety and alignment rules better. In a recent test called “jailbreaking,” o1 performed much
better. In comparison, GPT-40, another Al system, scored only 22. This shows that o1 is much safer than

before.

Want to Learn ML and its applications take a read here: https://entechonline.com/machine-learning-what-it-is-

definition-types-and-applications-in-detail/

Technical Specifications and Capabilities

The 01 model series boasts several impressive technical specifications:

¢ Performance Metrics: The o1-preview model has been shown to perform at levels comparable to top-tier
students in challenging academic subjects. It scored in the 89th percentile in competitive programming
contests, demonstrating its capability in coding tasks.

e Cost Structure: For developers, the API pricing is notably higher than previous models. With o1-preview
costing $15 per million input tokens and $60 per million output tokens. In contrast, GPT-40 is priced at $5
and $15 per million tokens, respectively.

¢ Accessibility: Currently, o1 models are available to ChatGPT Plus and Team users. That too with limited
message allowances (30 for o1-preview and 50 for o1-mini). Access will expand to ChatGPT Enterprise and

Edu users shortly, with plans to make o1-mini available to free users in the future.

Read more: How to Easily Create Al Models without Code by Kautilya Katariya.

How to Access OpenAl o1

To try out the new 01 model, users can follow these steps:

1. ChatGPT Subscription: Subscribe to ChatGPT Plus or Team to gain immediate access to o1-preview and

o1-mini.
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2. API Access: Developers can prototype with the models through the OpenAl API, although initial usage is
subject to rate limits. Ensure you qualify for APl usage tier 5 to start experimenting with the models.
3. Future Updates: OpenAl plans to continuously enhance the o1 series, adding features. Some of them

include likes of browsing, file uploads, and image processing to broaden its utility.

Read instructions to access here: https://openai.com/index/introducing-openai-o1-preview/

Conclusion

OpenAl’'s 01 model series is a big step forward in Al development. It can now reason better, allowing it to handle
complex tasks in different fields. These fields include coding, science, and mathematics. The model costs more
and has some limits. However, its ability to help with tough problems makes it useful for professionals and
researchers.

For more intriguing insights into other STEM-related topics, visit ENTECH Online. Explore our digital magazine
dedicated to inspiring teenagers and young adults to pursue their passions in science, technology, engineering,

and mathematics.
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Polaris Dawn Mission: Makes History First
Private Space Walk

September 14, 2024
News,Technology News - September 2024

SpaceX has once again made history with its Polaris Dawn mission, marking a significant milestone in
commercial space exploration. On September 12, 2024, the mission’s crew successfully performed the first-ever
private spacewalk (extravehicular activity or EVA) while orbiting Earth. This groundbreaking achievement not
only showcases SpaceX's technological advancements but also sets the stage for future missions aimed at deeper

space exploration.
Polaris Dawn Mission: A Record-Breaking Launch

The Polaris Dawn mission commenced on September 10, 2024, when a crew of four astronauts launched aboard

the Crew Dragon Resilience from Launch Complex-39A at NASA’s Kennedy Space Center. This historic launch

pad, which also hosted the Apollo 11 mission, lifted the crew into orbit, where they reached an astonishing
altitude of 870 miles (1,400 kilometers) above Earth, surpassing the previous record held by NASA’s Gemini 11
mission.

Want to be an Aerospace Engineer, read about it here!
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Polaris Dawn Mission: Crew Composition

The Polaris Dawn mission crew includes:

Jared Isaacman (Commander and mission financier)
Scott “Kidd” Poteet (Pilot)
Sarah Gillis (Mission Specialist)

Anna Menon (Mission Specialist)

This diverse team brings a wealth of experience and expertise, with Isaacman previously leading

the Inspiration4 mission, the first all-civilian spaceflight.
The Historic Spacewalk

The spacewalk began at 6:12 a.m. EDT and lasted approximately two hours. Jared Isaacman was the first to exit
the spacecraft, followed by Sarah Gillis. During their EVA, they conducted a series of mobility checks on the new

SpaceX-designed EVA suits, which are intended for future missions to the Moon and Mars.

“SpaceX, back at home we have a lot of work to do, but from here it looks like a perfect world,” said

Isaacman as he gazed down at Earth from the void of space.

Advanced Spacesuit Technology

The suits worn by the astronauts are lightweight and flexible, designed to withstand the harsh environment of
space. One SpaceX engineer described the suits as "a suit of armor made of fabric,” emphasizing their innovative

design. The primary goal of the EVA was to test these suits, which will be crucial for future explorations.
Scientific Endeavors

In addition to the historic spacewalk, the Polaris Dawn mission is conducting 36 scientific experiments provided
by various institutions. These experiments focus on understanding how the human body reacts to spaceflight,

contributing valuable data to NASA’s Human Research Program.
Key Experiments
Some notable experiments include:

e Wearable devices that collect biometric data.
e Studies aimed at mitigating motion sickness.

e Research on eye health in microgravity.

As Polaris Dawn travels through Earth’s Van Allen radiation belt, the crew has the opportunity to gather insights

on how radiation affects human health, which is vital for planning future deep-space missions.
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Innovative Communication Systems

Another significant aspect of the Polaris Dawn mission is the testing of a new communication system that
utilizes laser technology to connect with SpaceX'’s Starlink satellites. This advancement could revolutionize

communication pathways not only for Dragon missions but also for future spacecraft.

Isaacman highlighted the potential of this technology, stating, “This system has the opportunity to
open up an entirely new communication pathway, not just for Dragon, but for other satellites or

telescopes out there.”

Conclusion

The Polaris Dawn mission is a remarkable step forward in the realm of commercial space exploration. By
achieving the first private spacewalk and conducting vital scientific research, SpaceX is paving the way for future
missions that will expand our understanding of space and human capabilities. As the crew prepares for their
return to Earth, the insights gained from this mission will undoubtedly contribute to humanity’s journey into the
Cosmos.

For more intriguing insights into other STEM-related topics, visit ENTECH Online. Explore our digital magazine
dedicated to inspiring teenagers and young adults to pursue their passions in science, technology, engineering,
and mathematics.

Reference

Author

Deven

View all posts

© 2024 www.entechonline.com 97
for aspiring Scientists, Technocrats, Engineers and Mathematicians



ENTECH ISSN(Online): 2584-2749 TECH September -2024 | VOLUME-2 | ISSUE-9

News

Autonomous Drones: Revolutionizing 911
Emergency Response in Texas

September 17, 2024
News,Technology News - September 2024

® Estimated reading time: 3 minutes
In a groundbreaking move, the city of Frisco, Texas, is set to enhance its emergency response capabilities
through the integration of autonomous drones. This innovative approach aims to provide quicker assistance

during emergencies, potentially saving lives and optimizing resources for local law enforcement.

The Need for Autonomous Drones in Emergency
Response

In emergency situations, every second counts. Traditional response methods often face challenges such as traffic
congestion and limited personnel availability. Recognizing these issues, Frisco’s police department has partnered
with DroneSense, a leading drone management platform, to deploy unmanned aerial vehicles (UAVs) that can
respond to 911 calls in real-time.

The drones are equipped with advanced technology, including high-definition cameras and thermal imaging
capabilities. This allows them to assess situations from above, providing critical information to first responders
before they arrive on the scene. By leveraging drone technology, Frisco aims to improve situational awareness

and enhance decision-making during emergencies.
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How the Drones Work

The autonomous drones will be activated by 911 dispatchers when certain criteria are met. Once deployed, they
can reach the scene of an incident in just a few minutes. This rapid response capability is particularly beneficial in

scenarios such as:

e Active shooter situations
¢ Search and rescue operations

e Traffic accidents

The drones can relay live video feeds back to command centers, allowing officers to evaluate the situation and

allocate resources more effectively.

Read this as well.

Autonomous Drones: A Step Towards Safer Communities

Frisco’s initiative is part of a larger trend across the United States where police departments are increasingly

adopting drone technology.

According to Police Chief David Shilson, “The use of drones will not only enhance our response
times but also allow us to gather crucial information that can help us make informed decisions in

high-pressure situations.”

Addressing Privacy Concerns

While the benefits of using drones in emergency response are clear, concerns about privacy and surveillance
have emerged. Local authorities have assured residents that strict protocols will be followed to ensure that drone
usage remains focused solely on emergency situations. The data collected will be used responsibly and in
compliance with existing regulations.

Understand about Autonomous Driving Tech.
Training and Implementation

To ensure effective operation, police personnel will undergo extensive training on how to deploy and manage
the drones. The partnership with DroneSense will also provide ongoing support and updates as technology

evolves. This commitment to training is crucial for maximizing the potential of UAVs in emergency scenarios.
Autonomous Drones: The Future of Emergency Response

As technology continues to advance, the potential applications for drones in public safety are vast. Frisco’s
initiative could pave the way for other cities to adopt similar strategies, leading to a nationwide shift in how

emergency services operate.
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Conclusion: A New Era for Public Safety

The introduction of autonomous drones in Frisco represents a significant leap forward in emergency response
capabilities. By harnessing cutting-edge technology, local authorities aim to create safer communities while
addressing the challenges posed by traditional response methods.

As we look toward the future, it is evident that innovations like these will play a crucial role in shaping public
safety strategies across the country.

For more intriguing insights into other STEM-related topics, visit ENTECH Online. Explore our digital magazine
dedicated to inspiring teenagers and young adults to pursue their passions in science, technology, engineering,

and mathematics.
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Polaris Dawn Mission Crew Returns

September 17, 2024
News, Technology News - September 2024

On September 15, 2024, the Polaris Dawn Mission crew made a return to Earth after an extraordinary five-
day mission that set multiple records in commercial space exploration. The mission, conducted by SpaceX,
was notable for its historic achievements, including the first-ever commercial spacewalk and reaching an

altitude not seen since the Apollo missions.
Splashdown and Recovery

The Dragon capsule, named Resilience, splashed down in the Gulf of Mexico at approximately 3:37 AM EDT.
As the capsule descended, a recovery team was on standby to ensure a swift retrieval of both the crew and
the spacecraft. Within thirty minutes of landing, the capsule was hoisted aboard a recovery ship, marking a

successful conclusion to a mission that has been described as a "giant leap forward” for private spaceflight.
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Jared Isaacman, Scott “Kidd"” Poteet, Sarah Gillis, and Anna Menon stepped out of the capsule. They were met
with cheers from the crowd. Anna Menon was the first to come out. She waved to the cameras, showing the
strong friendship that grew between the crew members while they were in space.

Read this as well.

Achievements of the Polaris Dawn Mission Return

Historic Spacewalk

One of the most significant highlights of this mission was the historic spacewalk performed by Isaacman and
Gillis. They became the first non-professional astronauts to conduct a spacewalk, floating approximately 700
kilometers above Earth. This moment not only showcased their bravery but also demonstrated SpaceX's

advancements in spacesuit technology designed for commercial use.

Scientific Contributions

The crew did more than 40 scientific experiments while in space. They mainly studied human health and
tested how well SpaceX's Starlink satellites work for communication. These experiments are important
because they teach us how humans can stay healthy during long space missions. This is very useful as we

prepare for trips to places like Mars and even farther.
Crew Reflections

Upon returning to Earth, Jared Isaacman remarked on the experience: “From up there, it looks like

a perfect world.”

His words capture the beauty of Earth as seen from space. They also show the deep effect these space
missions have on how we understand our planet. These missions change how we see both Earth and

ourselves.
The Future of Commercial Space Travel

The Polaris Dawn mission return is the first step of many. It's part of a larger plan called the Polaris Program.
This program wants to go beyond what's been done in commercial space exploration. Future missions are

already being planned. One of them will include the first flight of SpaceX’s new Starship rocket. This

program hopes to change what private space travel can achieve.
Community Engagement

In addition to their scientific endeavors, the Polaris Dawn crew engaged with audiences back on Earth via

Starlink. They even shared musical performances from space, showcasing how technology can bridge

distances and connect people across vast expanses.

© 2024 www.entechonline.com 102
for aspiring Scientists, Technocrats, Engineers and Mathematicians



ENTECH ISSN(Online): 2584-2749 TECH September -2024 | VOLUME-2 | ISSUE-9

News

Conclusion

The Polaris Dawn crew has successfully returned from their mission. This is a big step forward for commercial
space exploration. They broke records and carried out important experiments. These achievements help
prepare for future missions. One day, people might even live on other planets or moons for long periods. The
Polaris Program isn’t just about using advanced technology. It also shows a strong effort to help humans
explore space and live beyond Earth.

As we look ahead to what comes next in this exciting era of exploration, one thing is clear: the sky is no
longer the limit.

For more intriguing insights into other STEM-related topics, visit ENTECH Online. Explore our digital

magazine dedicated to inspiring teenagers and young adults to pursue their passions in science, technology,

engineering, and mathematics.
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Introducing Cursor Al: Your New Al-Powered
Coding Assistant

September 17, 2024
News,Technology News - September 2024

Cursor Al's Interface

® Estimated reading time: 4 minutes
In the rapidly evolving landscape of software development, Cursor Al has emerged as a groundbreaking tool
that is set to transform the coding experience for developers. It is an Al-powered coding assistant. Built on

the Visual Studio Code (VSCode) platform, Cursor Al harnesses the power of artificial intelligence to

enhance productivity and improve code quality. This innovative code editor is designed to assist developers

at every stage of the coding process, making it an invaluable asset in today's tech-driven world.
The Vision Behind Cursor Al

Cursor Al was developed by a visionary team at Anysphere, founded by Michael Truell, Sualeh Asif, Arvid
Lunnemark, and Aman Sanger. Their goal was clear: to integrate Al seamlessly into the coding workflow and

democratize coding for developers of all skill levels. With an impressive $8 million investment from the
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OpenAl Startup Fund, Cursor Al aims to not only boost productivity but also enhance the quality and

efficiency of code development.

“Cursor Al is like having a virtual pair-programming partner that helps you write better code

faster,” says Michael Truell, co-founder of Anysphere.

Key Features of Cursor Al
Al Code Completion

One of the standout features of Cursor Al is its Al Code Completion capability. Leveraging advanced
machine learning algorithms, it provides context-aware code suggestions that can automatically complete
entire functions. This feature significantly reduces manual typing and minimizes the risk of errors, allowing

developers to focus on more complex tasks.
Copilot++

It introduces Copilot++, building on the success of tools like GitHub Copilot. Copilot++ has stronger code
generation abilities. It helps developers create multi-line code edits quickly. It also gives smart suggestions to

make hard or repetitive coding tasks easier.

Error Correction and Debugging

It also includes robust Error Correction and Debugging features. By identifying common coding errors in
real-time, it offers in-context help and suggestions for improving code quality. This proactive approach helps

prevent bugs from being introduced into the codebase, saving developers time and effort.

Codebase Chat

Another innovative aspect of Cursor Al is its Codebase Chat feature. This interactive tool allows developers to
communicate with their codebase using natural language, asking questions about specific functions or
variables. It then provides explanations or suggests improvements, making it easier to understand complex

codebases.

Benefits of Using Cursor Al

Increased Productivity

The integration of Cursor Al into a developer’s workflow can lead to significant increases in productivity. By

acting as a virtual assistant, it speeds up coding tasks and reduces overall development time.
Enhanced Code Quality

Cursor Al helps improve productivity. It also makes code better by giving smart suggestions and making

automatic improvements. It catches problems early during development. This helps stop bugs from
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happening. As a result, companies spend less money on fixing issues in software.

Ease of Use

It's intuitive interface makes it accessible for developers at all skill levels. Its natural language commands

allow even those unfamiliar with specific programming languages to implement changes easily.
Privacy and Security Considerations

In today’s data-driven environment, privacy and security are paramount concerns for developers. Cursor Al
prioritizes user data protection by implementing robust measures that ensure confidentiality. For instance,
only small snippets of code are sent to the cloud for processing, minimizing data exposure. Additionally,
Cursor Al offers a Privacy Mode that prevents any code from being stored on servers, further safeguarding

sensitive information.
Conclusion: The Future of Software Development

As artificial intelligence keeps improving, tools like Cursor Al will have a big impact on how software is made.
Cursor Al has strong features and is easy to use. This makes it helpful for both beginners and skilled
developers. It will soon become a tool they can’t do without.

By adding Cursor Al to your development workflow, you will quickly see the benefits. This tool is an Al-
powered coding assistant. It helps make tasks easier and saves time. If you want to improve your coding
experience, now is a great time to try Cursor Al.

For more intriguing insights into other STEM-related topics, visit ENTECH Online. Explore our digital

magazine dedicated to inspiring teenagers and young adults to pursue their passions in science, technology,

engineering, and mathematics.
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ChatGPT’s o1-mini Reasoning Model Now Available
for Free Users

September 19, 2024
News,Technology News - September 2024

® Estimated reading time: 3 minutes
In a significant development, OpenAl has recently made its highly anticipated o1-mini model available to free users of
ChatGPT. The new Al model, once called “Project Strawberry”, has powerful reasoning skills. It can handle difficult tasks

like solving riddles. It can also answer complex maths problems. Plus, it can explain how it arrives at its decisions. This was

not possible with the GenAl models before.
ChatGPT o1-mini for free — The Rollout and Accessibility

The rollout of o1-mini to free ChatGPT users began last week, marking a major milestone in the Al company’s efforts to
make advanced reasoning capabilities more accessible to the general public. To check if you have access to o1-mini for
free, simply log in to ChatGPT on your desktop, click on “ChatGPT Auto”, and look for the 01-mini option in the dropdown

menu under “Alpha Models".

“This is a major step forward in improving ChatGPT for the masses, without signing up for a monthly fee”, said a

contributor who has been testing the o1-mini model using a ChatGPT Plus subscription.

Read this as well: OpenAl o1: Newer Model
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Impressive Capabilities

The o1-mini model has been put to the test, demonstrating its ability to solve even the most complex riddles. In a test

conducted by Eric Hal Schwartz, the Al model showcased its incredible reasoning skills, solving puzzles with ease.

“Internally, oT-mini has been used to solve puzzles like New York Times Connections and Wordle, a pretty

impressive feat for artificial intelligence”.

Know more about Reasoning Models here.

Limitations and Usage Limits

While the o1-mini model offers enhanced reasoning capabilities, it is currently limited to processing text prompts only. It
does not have additional features such as internet browsing or image generation.

OpenAl has also set an initial usage limit for free users. It has capped the number of messages that can be sent to o1-
mini at 50 per week. This measure is part of the company’s strategy to manage server load while testing user engagement

with the new model.

Gradual Rollout and Future Prospects

OpenAl is slowly releasing the o1-mini model to free ChatGPT users. Not all users can access the model right now. OpenAl
hasn't shared exactly how they choose which free accounts get early access. However, they believe that everyone will have

access eventually.

“There is a caveat, however, as neither myself nor my colleague has access to o1-mini for free just yet, so it
looks like you'll need to be one of the lucky ones to use ‘Project Strawberry’ for free right now". the article

states.

Conclusion

The free availability of o1-mini for ChatGPT users is an important move. It helps more people access advanced Al tools.
There are still some limits and rules on how much you can use it. However, launching this new reasoning model shows that
OpenAl is dedicated to sharing its technology with more people.

As more users get access to o1-mini, it will be exciting to see how they use this powerful tool. They will be able to solve
complex problems and explore new possibilities with Al.

For more intriguing insights into other STEM-related topics, visit ENTECH Online. Explore our digital magazine dedicated to

inspiring teenagers and young adults to pursue their passions in science, technology, engineering, and mathematics.
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The Pager Attack: A Glimpse into the Future of
Cyber Warfare

September 21, 2024
News,Technology News - September 2024

The recent pager attack in Lebanon has shocked people around the world. It wasn’t just the damage that was surprising,
but also the way technology was used as a weapon. In this attack, explosions were coordinated using technology. These
explosions killed at least nine people and injured almost 3,000 others. This event showed that even devices we think are
secure, like pagers, can be hacked and used to cause harm.

For those of you who don’t know what a pager is: take a look here.
The Anatomy of the Attack

The attack targeted hundreds of pagers used by Hezbollah members, causing them to simultaneously detonate across
Lebanon. Experts believe that the explosives were strategically placed near the batteries of the pagers, with a remote
activation mechanism. The pagers were likely compromised during the manufacturing or distribution process, a tactic

known as a supply chain attack.

Hacking the Supply Chain

Supply chain attacks are a big worry in cybersecurity today. These attacks let hackers get into products when they are
easiest to target. In one example, an attack on pagers, people think Israeli intelligence might be involved. They may have

added explosive parts to the devices before the pagers got to Hezbollah.
Triggering the Explosions

The explosions happened because someone set them off from a distance. They likely sent a coded message to the pagers.

This makes people wonder about how safe pager networks really are. In the past, many believed that pagers were safer

© 2024 www.entechonline.com 109
for aspiring Scientists, Technocrats, Engineers and Mathematicians



ENTECH ISSN(Online): 2584-2749 TECH September -2024 | VOLUME-2 | ISSUE-9

News

than smartphones. This was because pagers do not connect to the internet, unlike most modern devices.
The Implications of the Attack

The pager attack has big effects on the future of warfare and security. It shows that even old technology can be turned into
a weapon through cyber sabotage. Cyber sabotage means using technology to damage or take control of systems. The
attack also shows how weak points in the supply chain can be used to cause serious damage. A supply chain is the system

of people and businesses that make, ship, and sell products.

Blurring the Lines between Cyber and Physical Attacks

The attack mixes cyber warfare with physical violence. It shows how digital tools can be used to cause actual harm in the
real world. Technology is playing a bigger role in our daily lives. Because of this, the chance of attacks on important
systems, like power grids or water supplies, increases quickly. These attacks could also create additional problems that

spread and cause more damage.

The Need for Stronger Security Measures

The pager attack shows an urgent need for better security. We need these stronger measures to protect against supply
chain attacks. Supply chain attacks happen when hackers target the journey of a product from when it's made to when it
reaches the user. Manufacturers and distributors need to create better protection to keep their products safe. Users should

also be aware of the risks, even with simple communication devices like pagers.

“This attack exemplifies the growing intersection between cyber warfare and electronic warfare (EW). If Mossad
were indeed behind this attack, the use of a combination of malware and radio signals to detonate the
explosives demonstrates the increasing integration of traditional EW tactics with modern cyber warfare

capabilities.”

Conclusion

The pager attack in Lebanon is a scary example of how warfare is changing. It also shows why it's so important to keep up
with new technology in cybersecurity. As technology keeps getting better, there’s a higher chance that attacks like this
could cause more damage. Governments, businesses, and people need to team up to create strong security systems.
Everyone has to stay alert to the new and growing dangers that come with cyber warfare.

For more intriguing insights into other STEM-related topics, visit ENTECH Online. Explore our digital magazine dedicated to
inspiring teenagers and young adults to pursue their passions in science, technology, engineering, and mathematics.
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Navigating Careers in the Growing
Semiconductor Industry

September 23, 2024
Technology News - September 2024

Industry Tips and Tricks: Navigating the Semiconductor
Ecosystem

The recent agreements between Prime Minister Narendra Modi and President Joe Biden mark a significant
milestone in the evolution of the semiconductor industry, particularly in India. These strategic partnerships aim
to establish a semiconductor fabrication plant, utilising advanced materials such as gallium nitride (GaN) and
silicon carbide (SiC). Such developments are crucial for fostering innovation within the realm of electronics that
significantly impacts national security, telecommunications, and green technologies.

As aspiring engineers and technologists navigate their careers within this rapidly evolving sector, understanding
key industry dynamics is essential. The collaboration between countries not only enhances technological
capabilities but also opens avenues for employment in high-quality jobs across nations. Here are some critical

insights and strategies for teenagers interested in exploring careers linked to semiconductors.
Engage with Emerging Technologies

A vital approach to thrive in the semiconductor landscape is through engagement with emerging technologies. As

observed with GlobalFoundries launching its Kolkata Power Center, focusing on advancements in chip
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manufacturing technologies can yield opportunities. Enthusiasts should explore areas like artificial intelligence (Al),

Internet of Things (loT), and data centres—fields significantly influenced by semiconductor innovations.

Understanding Market Demand

The current ‘gold rush’ for building semiconductor fabs highlights an increased market demand for matured
process nodes. Future professionals should educate themselves about market trends influencing chip
manufacturing processes—from lower-cost logic chips to radio frequency components—and align their skill

development accordingly.

This partnership not only strengthens technological cooperation but also serves as a blueprint for

sustainable practices within the semiconductor sector.

Skill Development through Practical Experience

Gaining hands-on experience through internships or projects related to semiconductors can provide invaluable
insight into real-world applications of theoretical knowledge. Engaging with research initiatives or laboratories

focused on semiconductor technology will enhance practical skills essential for a successful career trajectory.

Networking Opportunities

In an industry heavily reliant on collaboration, it is crucial to build professional relationships with peers, educators,
and industry leaders. Participation in STEM events or conferences can foster connections that may lead to
mentorship opportunities or collaborative ventures focusing on technology security, innovation, and

sustainability goals.
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Focus on Sustainable Solutions

An increasingly important focus within semiconductor production is sustainability. As countries push towards
green processes, understanding environmentally friendly manufacturing methods will be advantageous. Teens
should consider exploring educational programs that incorporate sustainability aspects into their learning

frameworks related to STEM.

The co-location dynamics signify a growing footprint of large entities in semiconductors

factoring India as a preferred destination.

Continuous Learning and Adaptation

The rapidly changing landscape of technology necessitates continuous learning. Whether through formal
education or self-directed study, keeping abreast of industry advancements will be indispensable. Online
resources—including blogs and digital magazines dedicated to STEM—can provide crucial updates on ongoing
innovation trends.

As seen from recent US-India collaborations under initiatives like iCET, there exists significant potential for growth
within the semiconductor sector driven by international partnerships fostering technological resilience and
sustainability.

You can explore more about these exciting developments by reading articles available at entechonline.com, your

go-to resource for STEM education news.
This pivotal moment not only signifies advancements in semiconductor technology but serves as an encouraging

reminder that motivated individuals can play an integral part in shaping future innovations.”

Author

Jinesh Singatkar

Jinesh Abhay Singatkar holds a master's degree in computer applications. He is passionate about new and
innovative technologies that can bring safety and comfort to mankind. He specializes in Python and RPA,

concentrating on crafting high-performance web applications and pioneering data solutions.
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Al Beats reCAPTCHA

September 26, 2024
News, Technology News - September 2024

In a groundbreaking development, researchers from ETH Zurich have successfully created an Al that beats
reCAPTCHA with astonishing accuracy. This achievement not only highlights the rapid advancements in Al

technology but also raises significant concerns about the future of online security. As Al continues to

evolve, it challenges the effectiveness of traditional CAPTCHA systems designed to differentiate between

humans and bots.

Understanding reCAPTCHA

reCAPTCHA is a widely used security feature that helps websites prevent automated bots from accessing
their services. It typically requires users to complete tasks such as identifying objects in images or solving
distorted text challenges. While these tests have been effective for years, the new model developed by ETH
Zurich demonstrates that Al beats reCAPTCHA. Even these sophisticated challenges can now be overcome

with Al.

The Breakthrough Al Model

The research team at ETH Zurich, which includes Andreas Plesner, Tobias Vontobel, and Roger Wattenhofer,

modified an existing Al model known as YOLO (You Only Look Once). This model is renowned for its ability to

recognize objects quickly and accurately. By training YOLO on thousands of images featuring common
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reCAPTCHA elements—Ilike cars, traffic lights, and bridges—the team achieved an impressive 100% accuracy

rate in solving reCAPTCHA v2 challenges.
How the Model Works

» Training on Diverse Data: The researchers trained their model using a diverse dataset that included
various images used in reCAPTCHA challenges. This extensive training allowed the Al to recognize and
categorize objects effectively.

* Focus on Key Categories: The YOLO model was specifically fine-tuned to identify just 13 categories of
objects relevant to reCAPTCHA tasks. This targeted approach streamlined its performance and

increased its success rate.

Performance Compared to Humans

The results of this research are striking. While human users typically achieve an accuracy rate between 50%
and 86% when solving CAPTCHAs, the newly developed Al consistently performs at or near 100%. In some
instances, bots completed challenges significantly faster than human users, showcasing their superior

efficiency. This clearly illustrates how Al beats reCAPTCHA, setting a new standard for automated solutions.
Implications for Online Security

The implications of this breakthrough are profound. As Al becomes more adept at bypassing security

measures like reCAPTCHA, website administrators must rethink their strategies for protecting online services.

e Dynamic CAPTCHA Systems: One potential solution is to implement dynamic CAPTCHAs that adjust

their complexity based on user interactions. This could help maintain a challenge that evolves alongside

advancements in Al.

e Multi-Factor Authentication: Combining various types of challenges—uvisual, text-based, and audio—
may create a more robust barrier against automated solutions.

» Behavioral Analysis Techniques: Incorporating behavioral analysis methods can further enhance
security. By examining user behavior patterns such as mouse movements and interaction timestamps,

websites can better distinguish between human users and bots.

A Call for Enhanced Security Measures

As Andreas Plesner stated during the announcement of their findings, “While our research
showcases the capabilities of Al in solving CAPTCHA challenges, it also serves as a wake-up call

for developers relying solely on these systems for online security.”

Experts in the tech community agree. They see the need for better security. New Al technologies are

advancing quickly. This means stronger protections are necessary.
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Conclusion

ETH Zurich’s Al model recently beat reCAPTCHA. This marks an important point in the competition between
automated systems and online security. Technology is advancing very quickly. Developers and website
administrators need to adjust their strategies to keep up.

By using new tools like dynamic CAPTCHAs and behavioral analysis, we can improve online security. These
tools can protect us from advanced threats created by Al. The future of online safety depends on us staying
ahead of these changes.

For more intriguing insights into other STEM-related topics, visit ENTECH Online. Explore our digital

magazine dedicated to inspiring teenagers and young adults to pursue their passions in science, technology,

engineering, and mathematics.
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Invitation to Share Your Expertise in ENTECH Magazine

Are you passionate about inspiring and educating the next generation of scientists,
technocrats, engineers, and mathematicians?
Do you have valuable expertise that you want to share with young minds?
Look no further than ENTECH Digital Magazine.

ENTECH is a monthly publication that aims to inspire and educate budding
scientists, technocrats, engineers, and mathematicians from class 8 to 12. We
believe in the power of knowledge and strive to provide engaging content that

sparks curiosity and fosters a love for STEM subjects.

We are currently accepting article submissions for our upcoming issues. Whether
you have insights on the latest technological advancements, practical tips for
aspiring engineers, or fascinating stories from your own scientific experiments -
we want to hear from you! Our article word count ranges from 500 to 3000 words,
allowing ample space for in-depth exploration of your chosen topic.

To share your expertise with our readership, simply reach out to our editor by
filling the form on our website at address:
https://entechonline.com/contact-us/call-for-articles/

Include a brief summary of your proposed article along with any relevant
credentials or experience. We value originality and creativity, so feel free to think
outside the box when it comes to your submissions.

By contributing to ENTECH Digital Magazine, not only will you be able to showcase
your knowledge and passion but also make a positive impact on young minds
eager to learn. Join us in shaping the future generation of scientists and
technologists by sharing your expertise today!

Warm regards

Editorial Team
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Calling for Contributions!

Introducing ENTECH Magazine, a breath of fresh air in the world of STEM
publications! Our mission is to nurture the passion for science, technology,
engineering, and mathematics among teenagers. We believe that knowledge
should be accessible to all without any unnecessary distractions. That's why we
are committed to providing a clutter-free reading experience by keeping our
magazine free from irritating pop-ups and logins.

At ENTECH Magazine, your privacy is our top priority. We have no intention of
collecting any personal information from our readers or monetizing it in any way.
We rely on the support of our dedicated readers to keep us alive and provide high-
quality content that inspires and educates.

By contributing to ENTECH Magazine, you are not only helping us continue our
mission but also ensuring that teenagers across the globe have access to valuable
STEM resources. Join us on this exciting journey as we empower young minds and

shape the future of science and technology together!

Scan the QR code below and contribute INR 10 or more!
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Exciting opportunity to join the ENTECH Magazine Editorial Board and
inspire future STEM enthusiasts!

ENTECH is an upcoming publication specifically designed for aspiring Scientists,
Technocrats, Engineers, and Mathematicians. Our target audience consists of
students aged 13 to 19 who are fascinated by careers in Science, Technology,

Engineering, and Mathematics (STEM).

We aim to empower and inspire these young minds by providing them with
valuable insights, educational resources, and real-life success stories from
professionals in the field.

We are currently looking for experts for a valuable addition to our editorial board.
Board members will have the opportunity to shape the content direction of
ENTECH magazine and contribute their insights on various topics related to STEM
education. This opportunity presents a momentous occasion for individuals to
exert a substantial influence on the forthcoming cohort of STEM enthusiasts.
Additionally, being part of our editorial board will offer exposure within the
industry and provide networking opportunities with like-minded individuals who
are passionate about promoting STEM education.

Our commitment requirement is flexible and manageable. Editorial board members
can contribute articles or reviews while aligning with their existing commitments.

Together, let's inspire young minds towards a bright future in STEM!
If you would like more information about this exciting opportunity, please don't

hesitate to reach out by filling out the form on our website at address:

https://entechonline.com/join-us/join-editorial-board/

We would be happy to provide more information and answer any questions you
may have.

Warm regards

Editorial Team
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Join ENTECH magazine as a Guest Editor for our Special Issue!

ENTECH is specifically designed for aspiring Scientists, Technocrats, Engineers,
and Mathematicians aged 13 to 19. Our mission is to provide them with inspiring
content that showcases the endless possibilities and exciting careers within STEM.
We aim to empower and inspire these young minds by providing them with
valuable insights, educational resources, and real-life success stories from
professionals in the field.

Guest editors will have the opportunity to propose a special theme-based issue
that aligns with their expertise and our target audience's interests. This is an
excellent chance to share insights and contribute directly to shaping young minds'
understanding of STEM education and careers.

Guest editors will be featured prominently in the special issue, which will enable
them to gain visibility among our readership through their author bios and

acknowledgements.

Let’s work together towards inspiring the next generation of STEM enthusiasts!
To express interest or discuss potential themes, please fill out the form at link:

https://entechonline.com/join-us/join-as-guest-editor/

We would be happy to provide more information and answer any questions you
may have.

Warm regards

Editorial Team
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A Unique Opportunity to Become a Channel Partner of ENTECH Magazine!

ENTECH digital magazine is specifically designed for aspiring Scientists,
Technocrats, Engineers, and Mathematicians in the age group of 13 to 19.
We understand the importance of fostering curiosity and passion for STEM

subjects among young learners.

Currently, we are looking for stakeholders in STEM education like scientific
equipment, stationary, laptops, PCs, tablets, and DIY kit manufacturers or
suppliers, book publishers, educational consultants, career counsellors,
educational camps, tours, and workshop organizers as channel partners of
ENTECH digital magazine.

Our esteemed channel partners will be provided a dedicated space on our website
and a special mention in our monthly digital magazine. A small contribution from

stakeholders in STEM education will help us stay alive and provide quality content
to young aspirants in STEM education.

Let’s work together towards inspiring the next generation of STEM enthusiasts!
If you are interested in becoming a channel partner, please feel free to reach out

by filling out the form at our website address:

https://entechonline.com/join-us/channel-partner/

We would be happy to provide more information and answer any questions you
may have.

Warm regards

Editorial Team
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ENTECH Exhibition

Exciting Opportunity to Showcase Your STEM Education Initiatives!

ENTECH magazine is specifically designed for aspiring Scientists, Technocrats,
Engineers, and Mathematicians in the age group of 13 to 19. We understand the
importance of fostering curiosity and passion for STEM subjects among young
learners. By organizing this exhibition together, we can provide them with a
platform to explore various STEM disciplines and discover exciting career
opportunities.

We are seeking organizations that are leaders in the field of STEM education and
can propose innovative ideas for the exhibition. The exhibition will not only help to
create an impactful event but also give an opportunity to connect with a highly
receptive audience that is eager to learn about the latest advancements in
Science, Technology, Engineering, and Mathematics.

ENTECH magazine will provide extensive promotion through our online platforms,

ensuring maximum visibility for the organization. This collaboration will not only

showcase our commitment towards shaping future generations but also position
the organization as a thought leader within the industry.

There can be a special track at the exhibition in which students can showcase
posters or projects on STEM subjects.

Let’'s work together towards inspiring the next generation of STEM enthusiasts!
If you are interested in volunteering as an organizer or a team member, please feel
free to reach out by filling out the form below. We would be happy to provide more

information and answer any questions you may have.
please feel free to reach out by filling out the form at our website address:

https://entechonline.com/join-us/submit-exhibition-proposal/

Warm regards

Editorial Team
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Join ENTECH Magazine in Organizing a Conference on STEM Education!

ENTECH magazine is specifically designed for aspiring Scientists, Technocrats,
Engineers, and Mathematicians in the age group of 13 to 19. We understand the
importance of fostering curiosity and passion for STEM subjects among young
learners. By organizing this exhibition together, we can provide them with a
platform to explore various STEM disciplines and discover exciting career
opportunities.

ENTECH is specifically designed for aspiring Scientists, Technocrats, Engineers,
and Mathematicians aged 13 to 19. Our mission is to provide them with inspiring
content that showcases the endless possibilities and exciting careers within STEM.
We are inviting proposals for organizing a conference on STEM education. The
objective of the conference is to inspire these young minds by providing them with
valuable insights and educational resources to pursue rewarding careers.
Individuals, groups, NGOs, organizations, schools, colleges, and other
stakeholders in STEM education can propose a conference agenda that
encompasses innovative teaching methodologies, emerging technologies, career
guidance, and real-world applications of STEM subjects. There can be a special
track at the conference in which students can present papers or showcase posters
on STEM subjects.

Organizing a conference with us will provide an opportunity to gain exposure
among our dedicated readership base and network with other influential
professionals in the industry. We are committed to publishing a special issue on
proceedings of the conference for the rapidly growing community of aspiring
scientists, technocrats, engineers, and mathematicians.

Let's work together towards inspiring the next generation of STEM enthusiasts!
If you are interested in volunteering as an organizer or a team member, please feel
free to reach out by filling out the form at our website address:

https://entechonline.com/join-us/submit-conference-proposal/

We would be happy to provide more information and answer any questions you
may have.

Warm regards

Editorial Team
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Call for News / Announcements

Calling for News / Announcements for our monthly magazine, ENTECH
ENTECH is a magazine dedicated to inspiring and empowering budding scientists,
technocrats, engineers, and mathematicians in the age group of 13 to 19.

Our aim is to provide valuable resources and insights to students who aspire to
pursue a career in these fields.

All stakeholders in STEM education can share information with us about new
discoveries, technological advancements, upcoming events or competitions,
educational opportunities, admission schedule, entrance examination schedule, or
any other relevant updates by filling out the form at our website address:

https://entechonline.com/contact-us/submit-news/

We would be happy to provide more information and answer any questions you
may have.

Warm regards

Editorial Team
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Advertise with us!

Are you a stakeholder in the world of STEM education, such as
book publishers, EdTech companies,
career counsellors,
higher educational institutes,
universities,
scientific equipment manufacturers/resellers,
scientific DIY kit manufacturers/resellers,
laptop/tablet manufacturers/resellers,
scientific app developers,
computer coding institutes,
summer/winter training camp organizers,
scientific workshop organizers,
vocational training institutes and others alike?
Look no further!

ENTECH is a cutting-edge publication specifically designed to inspire and
empower young minds aged 13 to 19 in the fields of science, technology,
engineering, and mathematics (STEM).

With a dedicated focus on teenagers and their passion for science, technology,
engineering, and mathematics (STEM), ENTECH Magazine offers you a unique
opportunity to showcase your products and services directly to this highly
influential demographic.

Not only do we offer prime advertising space within our digital publication, but we
also provide opportunities for sponsorships and partnerships.
Don't miss out on this unique opportunity to connect with the future leaders of
innovation.
Contact us today by filling out the form available on our website at address:
https://entechonline.com/contact-us/advertise-with-us

Let’s discuss how we can tailor an advertising package that suits your specific
goals and budget.

We would be happy to provide more information and answer any questions you
may have.

Warm regards
Director
Coneixement INDIA (OPC) Pvt Ltd, Pune
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