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' i The endeavour of the students of the

department of physics gives me immense pleasure
when they let me know that they are going to
start an online magazine. The name that they
choose for the magazine "Barnil" is very attractive
which itself indicates that this will become a
platform of expression of multidimensional
thought of our students. | have an unrest belief
that if persistency is there every small initiative
might have become one day a path finder
for people to come in future. So | hope that this
maiden venture of online magazine started by our
spirited and dashing student will remain forever
as a symbol of a dreaming avenue for our student.
Wishing you all Best of luck with an anticipation

that your untiring effort for twinkling pages of
F Barnil will receive due response and applaud from
its audience.
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St gives me immense pleasure to know that the 3rd edition of our

departmental e-magazine is on the verge of its release to the public
through our departmental web page. It's a vibrant showcase of the
extraordinary talent and creativity within our student community.
This platform is an essential part of our department's commitment
to the holistic development of our students, allowing them to
explore and express their ideas beyond the conventional academic
curriculum.

The wide spectrum of articles, poems, technical insights,
and creative pieces in this e-magazine is a testament to the
innovative spirit and intellectual curiosity of our students. I am
particularly impressed by the dedication of the editorial board and
all the contributors, whose tireless efforts have brought this vision
to life. In this era of rapidly evolving world, it is crucial that our
students are not only academically proficient but also confident in
their ability to communicate effectively and think creatively. The
skills honed during this endeavor—teamwork, editing, designing,
and content creation—will be invaluable as they navigate their
professional careers.

I would like to extend my heartfelt gratitude to the
dedicated faculty advisors for their incessant inspiration and kind
support and to all students for their enthusiastic participation.

I hope you all enjoy this work. Best wishes to all for your

future endeavors. o,

HoD, Department of Physics
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St is a matter of pleasure that our department, the department

of physics, nalbari college is going to publish the third edition of
e-Magazine ‘BORNIL’. Hope this issue of ‘BORNIL’ will be able to
reflect the innovative ideas, creativity and knowledge of the
students of this department.

I congratulate the students of physics department on this
effort and accord my best wishes.

VL —

CO-ORDINATOR
IQAC, NALBARI COLLEGE, NALBARI
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Message from the Teacher-in-Charge Third Edition of the Departmental E-Magazine

It is with great pride and enthusiasm that our department is going

to bring the third edition of departmental e-magazine. Each issue has been a
testament to the creativity, dedication, and collaborative spirit of our students and
this edition is no exception. Watching this initiative evolve from its inception to its

current form has been truly rewarding.

This magazine is more than a collection of articles and artwork; it is a vibrant
reflection of our department’s intellectual energy and cultural diversity. The
contributions in this edition, ranging from thought-provoking essays to imaginative
illustrations, demonstrate the depth of talent and originality within our student

community.

I would like to extend my heartfelt appreciation to every contributor who poured
their ideas and efforts into this issue. A special note of gratitude goes to our editorial
team, whose meticulous planning, coordination, and editorial insight have shaped

this magazine into a polished and engaging publication.

As we celebrate this milestone, I encourage everyone to read, share, and take pride in

what we have accomplished together. Let this magazine continue to be a platform for

Dr. Dhrubajyoti gogoi
Assistant Professor
Teacher in-charge e-Magazine 2025
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Quantum Mechanics: Unveiling the secrets
of the subatomic World

KOUSTAV BHARADWAJ
15T SEMESTER

INTRODUCTION:

Quantum Mechanics is the branch of physics that explores the nature
of the matter and the energy at the smallest scales- those of atoms and
subatomic particles. Unlike the predictable laws of classical physics,
quantum mechanics reveals a world that is inherently uncertain,
probabilistic and often counterintuitive. Yet, this mysterious field
underpins much of modern technology, from lasers and semiconductors
to quantum computing and cryptography.

THE BIRTH OF QUANTUM THEORY:

At the time of the 20™ Century Classical physics failed to explain
several phenomena. One major issue was the ‘Ultraviolet Catastrophe’
where classical theory predicted that a black body would emit infinite
energy at short wavelengths. To solve this German Physicist Max Planck
introduced the idea that energy is quantized, it can only be emitted or
absorbed is discrete packets called quanta. This radical idea laid to the
foundation for quantum theory.

Soon after Albert Einstein explained the photoelectric effect- Why
light can eject electrons from a metal surface- by suggesting that light
itself is made of quanta, later called photons .This marked the beginning
of a revolution in physics.




*phenomenon.

KLEY PRINCIPLES OF QUANTUM MECHANICS:

1. Wave Particles Duality:
Particles like electrons and photons exhibit both wave hke and

particle like properties. This was famously demonstrated i the
double slit experiment where particles creates imterference patterns, a
hallmark of waves , when not observed - but behave like particles

when observed.

2. Quantum superposition:

A quantum system can exist in multple states at once. For
example, an electron can be in a superposition of spimning both: up and
down. This idea 1s famously illustrated by Schrodinger’s cat, a thought
experiment where a cat in a box can be both alive and death unul
observed.

3. Quantum Entanglement:

When particles become entangled, their properties become linked,
no matter the distance between them. Measuring one mstantly affects
the other a phenomenon Einstein called ‘Spooky action at a distance
. This 1s key feature behind quantum teleportation and secure
communication.

4. Uncertamnty principle:

Formulated by werner Heisenberg this principle states that
certain pairs of properties - like position and momentum - cannot
both be precisely known at the same time . The more accurately you
know one the less accurately vou know the other.

QUANTUM MECHANICS IN TECHNOLOGY :

Quantum mechanics 1sn't just theory if powers must of our modern world
* Transistors and Semiconductors:  the backbone of all modern electronics

Lasers : used in everything from barcode scanners to eve surgery.

*

MRI Machines : Based on nuclear magnetic resonance, a quantum
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“ Quantum Computing: used qubits in superposition to solve problems
beyond the reach of classical computers .

* Quantum Cryptography: Provides theoretically unbreakable encryption
based on quantum principles .

CHALLENGES AND INTERPRETATION:

Quantum mechanics works a stonishingly well in practice but its

interpretation remains debated :

# The Copenhagen Interpretation suggests a system collapses into a definite
state only when measured.

# The many- worlds Interpretation posits that all possible outcomes occur
cach in a separate parallel universe.

# The Pilot wave theory offers a deterministic alternate, suggesting hidden
variables guide particles.

THE FUTURE OF QUANTUM MECHANICS:
Scientists continue to explore the frontiers of quantum theory. Ongoing

research aims to unify quantum mechanics with relauvity ( Einstein's theory
of gravity ) in a theory of evervthing. At the same time , advances in
quantum computing, communication and sensing are poised to
revolutionize industries from cybersecunty to medicine.

CONCLUSION:

Quantum mechanics has transformed our understanding of the umverse
at the most fundamental level . Though often strange and non - intuitive its
principles are essential to the technologies thet shape our lives today and
will continue to drive innovation in the future. As we delve deeper into the
quantum realm, we may uncover even more profound truth about the
nature of reality itself.
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An attempt to J'rsappro\(e uncertainty

Kalyan Dutta
1™ semester

SoLVAY CONFERENCE, 1927

The Solvay Conference of 1927 on Physics was a pivotal moment
i the history of science. This conference gathered some of the most
brilliant minds in Physics. However, no one was aware of the upcoming
storm that would change the course of quantum mechanics forever. There
were two titans at the centre of this storm : Albert Einstein and Niels

Albert Einstein, the founder of the
Special  theory called 'Relativity’ was
disturbed by the probabilistic nature of
quantum  mechanics  when  Werner
Heisenberg, a student ol Niels Bohr came
up with his famous "Uncertainty Principle”.
According to this, fundamental physical

entities llke p()slu()n and momentum of a microscopic moving particle
cannot be determined simultaneously. Not fully agreed by the principle,
Einstein proposed a series of experiments to prove the statement wrong as
it questioned the fundamental realism of Physics. During all this, Niels
Bohr, on behalf of his student concluded that fundamental entities needs
observation rather than theoretical calculations. According to Einstein, the

physical properties of particles remains same and fixed in every situation

and hence need no observation. However, it was also him who proposed
the dual nature of light. He was somehow questioning his own theory.

~~Bohr on the other hand however, proposed that particles do not hw






