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Welcome to the 1st edition of our magazine
“Mindroid”! We are delighted and ecstatic to
announce that it is ready to launch the first
edition with all fresh hopes and colours.
'Mindroid’' is published as an e-magazine, in
keeping with the post-pandemic reality. The
students and faculties of RERFGI showcased
their creative abilities, through articles, poetry
and photography in this magazine which is
going to surely unfold the unravelled world of
the most unforgettable and precious moments
of the institute. This modest endeavour aims to
unleash young minds, allowing them to
explore the realms of imagination and
experience to build a world of beauty in
words. Our vyouthful writers' impassioned
writings are unquestionably sufficient to pique
the readers' interest and admiration. This
keepsake is a sincere attempt to help our
developing talents express their creativity and
acquire the skill of being attentive because we
believe that our success is determined by our

www.rerf.in Q
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Dr. Dipankar Biswas
Editor

Dr. Himeli Chakrabarti
Editor

EDITOIRIAIL

ability to perceive, observe, and investigate.
The journal also promotes the organization's

spirit, which is fostered by collaborative
activities, thoughts, and goals within the
institutions.

The cover page is a clear demonstration of
attachments between technology with human
thoughts that were withessed in the last two
years during the pandemic situation. One of
the magazine's most notable qualities is that it
is mullilingual, reflecting the institution's
cosmopolitan nature. We are confident that
the magazine will continue to be of great
quality in the future. We'd like to take this
opportunity to thank RERFGI trustee members,
Principal Sir, Registrar Sir, GM Sir, all HODs,
faculty members, and students for their
dedication and hard work in producing this
issue. We wish the magazine, all success.

RERF Group of Institutions
Barakanthalia, Barrackpore, Kolkata 700121
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TRUSTIEE

DR. NANDAN GUPTA
TRUSTEE MEMBER

It's really exciting that the Regent Education and Research Foundation Group of
Institutions (RERFGI) 1s producing "Mindroid," their annual collegiate e-magazine.
It gives me great pleasure to express my warmest congratulations to all of you and
the editorial team of "Mindroid'. College e-magazine 1s a platform that allows
exposure and freedom to voice your views, and it always reflects the thoughts, 1deas,

dreams, creative writings, and goals of young brains. I applaud the team's efforts in
compiling and unleashing the hidden ability, as well as making this magazine highly
purposeful and meaningful.

RERFGI holds a particular place in my heart because it 1s the culmination of my
ambitious quest to show my love for my country. My dream has always been to build
a state-of-the-art engineering college in West Bengal, and I've been working hard to
make that a reality. RERFGI 1s a non-profit trust established to promote high-quality
technological and professional education, as well as to support research and training
activities so that students who receive a degree are prepared to face not just
professional obstacles, but also all of life's challenges. In this era of economic
liberalisation, globalisation, and technical superpowers, our mission is to provide
high-quality education in accordance with Swamiji's vision of universal education.

I appreciate the efforts of the Principal, Registrar, Staff and Students in bringing out
this magazine successfully amidst all challenges of COVID 19 in the last two years.
We at RERFGI believe in always giving our best to our stakeholders and instilling
strong values 1n them such as ownership of oneself and the environment around us,
commitment in everything we do, and complete involvement in all responsibilities
entrusted to us, and always following the ethical path to achieve our objectives.

I wish the team the best of luck in all of their work, and may you discover new
dimensions in the teaching and learning process, which will benefit all stakeholders
and society as a whole. Let us all work together to develop young minds and
contribute to the nation's development.

www.rerfin o RERF Group of Institutions

Barakanthalia, Barrackpore, Kolkata 700121

02



MESSUGIE FIROM

TRUSTIEE

DR. ASHOK BINAYKIA
TRUSTEE MEMBER

Mindroid 1s a podium that reflects of the quality education of every RERF students.
It shows the endeavour of RERF life. It gives me immense pleasure to ensure that
this magazine has successfully accomplished its objective. The reflection of the
students’ creativity and achievements 1s the epitome of the magazine. Students have
put forth their ideas and thoughts that are too deep to be expressed and too strong
to be suppressed.

I take the opportunity to thank all the contributors as their contribution 1s the
reason that makes this magazine attractive with our readers.

www.rerfin o RERF Group of Institutions

Barakanthalia, Barrackpore, Kolkata 700121
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DR. RAKESH BINAYKIA
TRUSTEE MEMBER

It 1s a great pleasure for me to write about my own students and staffs. I believe that
every student of RERF deserves a high quality of education. So, I have tried to open
plentiful opportunities before them by providing quality education in the field of
science and technology. “Mindroid” provides such a platform for the students as
well as faculties to review their efforts and to analyse their achievements in RERF
life. It 1s a juncture of great challenges and great prospects for us. The e-magazine
tells the tales of RERF family members to express their thoughts.

I congratulate the team of students and the staffs for their tireless efforts that have
come to fruition in the form of this magazine. I wish its all success and hope that this
tradition that has been set by our current students will be carried out by their
SUCCESSOTS.

www.rerfin o RERF Group of Institutions

Barakanthalia, Barrackpore, Kolkata 700121
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MR. SUBHANKAR GHOSH
REGISTRAR

It gives me great gratification to know that "MINDROID", RERF Group of
Institutions college magazine 2021-22 1s standing by for publication. I
congratulate the team of students and the faculty for their vigorous efforts that
have come to execution in the form of this magazine. I wish it all success and
hope that this practice that has been set by the current students will be carried
through in all future endeavours. . I also broaden my special thanks to the
Editorial Team for their proposal in bringing this e-Magazine into reality. I
look forward to the active involvement of all the staff members of the
institute, to contribute to the future and ongoing editions of the institute’s
e-Magazine and wish that this platform be more successful in the coming

years.

www.rerfin o RERF Group of Institutions

Barakanthalia, Barrackpore, Kolkata 700121
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DR. RAJORSHI
BANDYOPADHYAY,
PRINCIPAL

Dear reader,

It gives me immense pleasure to learn that the college e-magazine "Mindroid"
1s ready for publishing for the academic year 2021-2022. This magazine
provides an insight into the range and scope of the imagination and creativity
of our students and faculty members.

I congratulate the editorial team on their devotion and hard work in achieving
this aim through the medium of a magazine. This provides an all-around
platform for students to express their talent and ingenuity at its best.

We want every student from the beginning to be a true asset to the country
and a noble human being for the entire planet. We make particular efforts,
such as implementing innovative teaching approaches, to bridge the gap
between industry expectations (from new hires) and academic inputs by
providing additional technical and soft skill development programs. We have
a superb staff and state-of-the-art infrastructural facilities and laboratories to
support our creative teaching approaches. In the future, we hope to continue

providing outstanding technical education at an affordable cost.
With best wishes

www.rerfin Q RERF Group of Institutions

Barakanthalia, Barrackpore, Kolkata 700121
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I am delighted that the e-magazine MINDROID is being published by our institute
‘RERF’. Hope, this e-magazine will be immensely beneficial both to the faculty
members as well as to the students. It will not be out of place to share a few words
about our Department in this august occasion.

The Department of Basic Sciences & Humamties with its highly qualified,
experienced and dedicated faculty members and well-equipped laboratories imparts
fundamental theoretical knowledge coupled with experimental verification of learnt
knowledge, to the undergraduate Engineering students. First year curriculum plays
a very important role in engineering domain by setting pro-techno platform for
human resource development by way of teaching basic sciences and humanities
subjects like Mathematics, Chemistry, Physics & Communication Skills in order to
generate skilled manpower which in turn, will ensure optimum industrial
productivity and improved quality of life of emerging technocrats.

The Department focuses on the student centric activities like GD, Debate and
Communication skills, Soft Skill training, Classroom training, practical training,
personal mentoring and Sports. The Department provides subject knowledge &
skills through regular classes, guest lectures, seminars to lay the techno-savvy
foundation .

www.rerfin o RERF Group of Institutions

Barakanthalia, Barrackpore, Kolkata 700121
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DR. DIPANKAR BISWAS
HOD, ECE DEPARTMENT

I welcome all of you to the Department of ECE, which was established in the year
2009. The department has a bunch of experienced and well-qualified faculty
members, and well-equipped updated laboratories like Digital Signal Processing
Laboratory, Communication, and Microwave Engineering Laboratory, VLSI
Design Laboratory, Microprocessor Laboratory, Embedded System Design
Laboratory, and Antenna Design/ Simulation Laboratory, etc.

For the students, Electronics and communication engineering is providing excellent
career opportunities in different areas of technology. The devoted faculty members
deploy a smart teaching process to make learning more attractive. Emphasis has
been given to critical thinking and problem-solving abilities as these qualities
accommodate the future with confidence. The students are encouraged to
implement their acquired theoretical knowledge i1n the laboratories. The
department organises different workshops, expert talks and additional training
programs in collaboration with industries for the benefit of faculty and students.
The students will be capable of visualising, planning and developing major projects
after passing through such a robust academic curriculum. In the past years, graduate
students from the ECE dept have been selected by some of the reputed software
and hardware companies in the country. With the active cooperation of expert
faculty members and the support of the RERFGI Management, Principal and
Training and placement officer the students have been prepared to work 1n a global
multicultural environment.

Finally, I would like to acknowledge the efforts of the teachers and the students in
bringing out a college e-magazine “Mindroid”. My best wishes are always with them.

www.rerfin o RERF Group of Institutions

Barakanthalia, Barrackpore, Kolkata 700121
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MR. BIDYUT KUMAR GHOSH
HOD, EE DEPARTMENT

I am a firm believer that only knowledge can transform a human being to “being
human”. Undoubtedly, technical education plays a pivotal role to cope and combat
with the challenges of this unprecedented world. To have a sustainable mankind
across the world and to cultivate innovations and research to create an unmatchable
and persistence ecosystem of holistic growth to excel others in this highly
competitive arena.

Electrical Engineering Department of Regent Education & Research Foundation
Group of Institutions, Barrackpore, since its inception (2011), has been highly
successful in maintaining a learning environment and a flexible conducive ambience
which thrives and strives for an incredible vision to accomplish and that’s too within
a stipulated time frame.

Our practice promotes creativity, innovation in teaching-learning practices of high
standards. We embrace and admire a vast cultural diversity which enlightens us in
all aspects of life. Nurturing a sense of eco friendliness in the atmosphere makes us
democratic and participatory in nature otherwise it will be detrimental and fatal for
all of us. Nevertheless, we equally emphasize on the development of core human
values, mental well-being and physical well-being of our students.

Last but not least, we are student driven. The welfare of our students 1s always our
top priority. Thus, we do modify our academic infra and invest on latest
technological knowhow and on acquiring innovative skills from time to time as per
the need of the industry. We have to navigate the young energetic minds for
alteration through academic rigidity and absorb corporate soft skills & ethical values
to get accommodated 1n the current professional scenario. I conclude with this
sincere gratitude towards college authority for inception of the e-magazine,

“MINDROID”.

www.rerf.in o RERF Group of Institutions

Barakanthalia, Barrackpore, Kolkata 700121
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MR. SUMAN KUMAR DEY
HOD, EEE DEPARTMENT

It 1s a matter of great pride and satisfaction for Electrical & Electronics Engineering
Department of RERF Group of Institutions to bring out the e-magazine
“MINDROID” released from the College. The College has made tremendous
progress 1n all areas including academic, non-academics, capacity building relevant
to staff and students. The College has achieved added milestone 1n getting NAAC
accreditation and now in the process of getting recertification.

I am confident that this i1ssue of the e-magazine will send a positive signal to the staff,
students and the person who are interested in the Technical education and
Technology based activities. A News Letter 1s like a mirror which reflects the clear
picture of all sorts of activities undertaken by the entire Department and develops
writing skills among students in particular and teaching faculty in general.

I congratulate the Editorial Board of “MINDROID” who have played wonderful
role in accomplishing the task in Record time. I express my deep sense of gratitude
to the college authority under whose inspiration this work has been undertaken and
completed within the stipulated time. I also express my heartfelt Congratulations to
staff members and Students for their fruitful effort.

www.rerfin o RERF Group of Institutions

Barakanthalia, Barrackpore, Kolkata 700121
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It 1s my privilege to welcome you to the Mechanical Engineering Department at
Regent Education and Research Foundation. Our department comprises
distinguished faculty members and highly efficient technical staff who are actively
mnvolved with the students in guiding and preparing them for a bright future.
Although the Mechanical Engineering Department at RERF 1s young, our driving
mission 1s to enrich the learners with necessary knowledge, skill and attitude so that
they are well equipped to face with confidence as well as to fulfill the dynamic
demands and the myriad challenges of twenty first century world which 1s marked
by globalization, extraordinary expansion of knowledge and information and
communication technology, innovation and rapidity. Our department strongly
believes 1n facilitating the students by providing them with the best learning
experiences and academic opportunities to learn, to grow and to flourish 1n life.

Mechanical engineering is one of the largest, most diverse, and oldest engineering
specializations in the profession. Mechanical engineers, in general, employ the
principles of energy, materials, and mechanics to design, develop, and buld
practically all forms of physical machines, devices, and systems. The profession's
primary traits are its breath, flexibility, and originality. Mechanical Engineering 1s
also one of the most versatile and useful engineering specialties. It comprises key
components of production, electrical, civil, chemical, and even matenals science
and bio-engineering, in addition to physics and mathematics. From mobile phones
and medicinal gadgets to aircraft and power plants, mechanical engineering
influences practically every area of modern life. Mechanical engineers deal with
economic i1ssues as well as engineering issues, ranging from the cost of a single
component to the economic impact of a manufacturing plant. Mechanical engineers
work 1n sales, engineering management, and corporate management, among other

fields.

www.rerfin o RERF Group of Institutions

Barakanthalia, Barrackpore, Kolkata 700121
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Continued ...

The Department of Mechanical Engineering at Regent Education and Research
Foundation 1s one of the premier departments in our college that provides a unique
academic and research environment. The Department got its approval in the year
of 2014 and session started from 2015 with very few faculty members and resources.
Today, the department has been contributing fundamentally towards achieving
excellence 1 academics like teaching, Research, Workshops, lab-sessions,
assignments, Industrial Trainings, Seminars, Internships, projects and many more.
The department also features an extraordinary rich diversity of talented 12 number
of permanent faculty members from various specializations like Manufacturing,
Thermal Engineering., Fluid Mechanics, Design etc. It 1s currently running with
Bachelor’s Programs with an aim to keep pace with the rapidly evolving mechanical
industry that demands unwavering passion and urge to innovate.

The mechanical engineering department has various laboratories such as
Mechanical Workshop, Thermal Engineering, Fluid Mechanics, Strength of
Material, Engineering Drawing, Metrology & Measurements, Dynamics of
Machinery, AutoCAD etc. All the faculty members are actively engaged with the
laboratories for making the academic knowledge of the budding engineers complete
with a practical outlook and technology. Our goal 1s to create a perfect blend of
mntellectual and practical experiences for our students so that they can assist our
community and meet a variety of problems. Our alumni are well-placed 1n
prestigious companies as well as In post-secondary education at nationally
recognized universities/ institutions.

www.rerfin o RERF Group of Institutions

Barakanthalia, Barrackpore, Kolkata 700121
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Welcome to Department of Civil Engineering at Regent Education & Research
Foundation Group of Institutions. Over the last decades, we have grown our
expertise and competence in the core Civil Engineering curriculum and research
field through various innovative projects. Our goal i1s to provide students with a
balance of intellectual and practical experiences that enable them to serve a variety
of societal needs. . Civil Engineers have a key role in shaping the future of society,
being at the forefront of the knowledge and skills required to meet the big
challenges facing the world today. Therefore, in our department students are
nurtured to become the best professionals in Industry or become Entrepreneurs in
their own innovative way. Our department offers science-based engineering

curriculum. The primary focus of our curriculum is to impart technical know-how
to students, promote their problem solving skills and innovation of new
technologies. We are having hard-working students and at the same time young and
dynamic faculties, whose expertises span the range of disciplines in civil engineering
stream and a very healthy work-culture, are the basic elements that comprise the
Department of Civil Engineering, the hub of the institute’s academia. We hold firm
belief in our ability to succeed and we encourage an attitude of self reliance,
commitment and responsibility to the motherland that we are to serve. . Such is the
psychology behind the young and dynamic civil department 1n effect; the
Department of Civil believes in building career, enriching minds and provides a
remarkable experience that lasts a life time. I am confident that the students of the
department would justify the credibility of the department by showing a high level
of professional competence in their respective field.

www.rerfin o RERF Group of Institutions

Barakanthalia, Barrackpore, Kolkata 700121
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MR. SUPROVAT BASU
HOD, MBA DEPARTMENT

The department of MBA was established with a view to committing to being one of
the best MBA institutes in Eastern India. Since its inception, through its
commitment to excellence and to raising its standard of education as a college of
management, it has acquired more than a name for itself. The institute 1s commuitted
to imparting the highest quality of education and exposure to help develop the next
generation of business leaders with an international outlook and capability of
adapting to change. By introducing new specialization areas like MIS, Operations,
Finance, HR, Marketing etc. and adopting an innovative pedagogic approach the
mstitute has been constantly working to develop professionals who are committed
to their personal and professional endeavours and have the vision, courage and
dedication to initiate and manage change. For carving an industry ready
professional, the Institute has well-qualified and experienced faculties which are
supplemented by wisiting faculties and guest speakers from reputed management
mnstitutes and corporate.

MBA Department of RERF 1mparts management education with three broad
objectives of quality management education -acquiring knowledge, development of
skills, and competence. To achieve these objectives management course curriculum
has been designed with the latest, reflecting contemporary developments in
different specialization areas of management. Students are taught by a competent
and committed faculty well experienced to teach these subjects. The course 1s
delivered through a slew of modern teaching techniques such as Case Study
Method, Lecture Method, Seminars, Field Visits, Group Projects, Role-Playing,
Experiential Learning and Simulated Exercises to give the students an opportunity
to learn by doing and personal involvement.

www.rerfin o RERF Group of Institutions

Barakanthalia, Barrackpore, Kolkata 700121
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MR. SUPROVAT BASU
HOD, MBA DEPARTMENT

Continued ...

We strongly believe business today should be viewed in a global perspective.
Accordingly, our future business leaders are provided multiple opportunities to
develop these internationally applicable skills through interaction with highly
distinguished faculty, study tours, industry visits, extensive corporate interaction,
personality development & corporate communications programs. We believe in
nurturing talents to turn into great performers in life and career. We do not believe
in teaching bookish knowledge but in delivering academic excellence and real-life
knowledge and reinforcing them with hands-on practices to develop the best
professional and personal skills in you to make you successful in life and your
career. Both the curriculum specializations and teaching methodologies are
contemporary, dynamic, career and industry-focused to prepare you for the best of
career opportunities. Reach out for the best, be a part of it, and let others follow and
we are assuring you the best.

www.rerfin o RERF Group of Institutions

Barakanthalia, Barrackpore, Kolkata 700121
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HOD

MR. ARUP MALLICK
HOD, MCA DEPARTMENT

Master of Computer Application (MCA) 1s the two years master degree program
approved by AICTE. The objective of our course 1s to train students with state of
the art skills of technologies and imparting in-depth and thorough knowledge with
application specific approach .Information Technology 1s growing rapidly.
Increasing applications of computers in almost all areas of human endeavor has led
to a vibrant industry with concurrent rapid change in technology. Students after
passing MCA course, can either go the industry track with good skill sets of the
modern trendy technologies or move to Academic domain with the good research
interest or pursue any sort of higher studies. The MCA department in RERFGI
helps students to be groomed up technologically for landing in professional world
with practical knowhows. Extensive training of different technologies with their real
life application and associated project works in RERFGI make the students
confident enough to start their carrier with new dimension.

www.rerfin o RERF Group of Institutions

Barakanthalia, Barrackpore, Kolkata 700121
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You will be nearer to heaven

through football than

through the study of the Gita.

Physical Education Is an integral part of the total education system. It

helps in the attainment of the ultimate aim of education i.e. the achievement
of holistic development. Games and Sports play a vital role in the student’s
life. A student should study hard to be successful in competitive
examinations. But student should also play games and sports to enjoy the
health and vigour of life. Along with bookish learning, a student should
spend his time on games and sports also. Either study or work alone makes
us exhaust. We remain no longer efficient to do any work. Team work is the
key to success. In sports, one has the opportunity to collaborate with other
team members to win. To succeed in education, a student needs to work
hand in hand with teachers and fellow students. After college when working
on a project, those with teamwork skills achieve their
objectives effortlessly. In sports, there is leadership. Being a captain
requires skills on how to become a good leader. In later life, even if he or
she develops an interest in politics and end up being a top-notch leader.
Being a leader at college helps a student gain interest and leadership skills.
Many leaders have at one point in their education participated in college
leadership. Most of the top positions in companies require someone with
leadership skills. Regular practicing of events can find a different feel
altogether.

Improve academic excellence: All the physical activities or sports require
time and energy. Sports enhances the cognitive memory of the brain, helps
and initiates in taking quick decisions, sharpens
learning skill sets that also help students excel academically and in the outer
sphere at large.
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Reduce risk of obesity: All sorts of physical activities help in burning
calories. Sports help control one’s weight and reduce the risk of obesity and
other related diseases.

Reduce stress: The most important benefit of sports is that it helps in
reducing stress levels. Regular exercise is a natural way to feel relaxed,
energetic and let go of stress. A lower amount of stress will
thereby help in managing high blood sugar levels and even fight
hypertension.

Sports remove  our
mental exhaustion.
Education without sports
is incomplete. The Sports
Cell marks itself as one
amongst  the  most

Barrackpore, West Bengal, India

Unnamed Road, Malir Math, Barrackpore, Wost Bengal efficacious  Cell  of
wcaonand ST Regent Education and
CHIGET Research  Foundation

" Group of Institutions. It
strives to excel at all levels and bring

laurels to the colleges. With the help of college faculties, we are
continuously improving in sports field. Considering the concept of
“SPORTS FOR ALL” @B '
throughout the entire session |
we organized Inter-department
tournaments for students as ¥
well as some sports activities
for staff (teaching and non-
teaching). Itis one of the largest &
co-curricular activity programs |
that offer an extensive
opportunity to all the students
and staff. This venture shall enable the students and staff to have fun, learn
new sports, enhance social interaction and tests one’s physical capability.

ara Kanthalia, West Bengal, India
95W+8F6, Malir Math, Bara Kanthalia, West Bengal 700120,
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These competitions also offer a break from the daily routine tasks and
recreate or re-energetic them.

The following events have been organized for the inter-class sports
tournaments for students:

e CRICKET FOR BOYS
e VOLLEYBALL FOR BOYS
e ATHLETICS

FOR BOY STUDENTS
100 M RACE
SHOTPUT GAME
LONG JUMP

FOR GIRL STUDENT
50 M RACE ’ 2
SHOTPUT GAME 2:5r£+!‘8(linfﬂzharlr'\Aaa’tlvaithEiI?a%a West Bengal 700120,
LONG JUMP A { was

» SPOON RACE =i day

YVVVVVVYVYYYVY

e CRICKET
e BREAK APOT

e ATHLETICS

> 100 M RACE /50 M
RACE

» SHOTPUT GAME

» LONG JUMP

From the beginning of the event on 15/03/2022 at morning session our
college sports person of respective games (Men & Women) start their
practice session and they work very hard for converting their sweat in
winning trophies for the fame of our colleges. Approximately 850
candidates took part in different events. The events ended on 17/03/2022.
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On 17/03/2022. The distribution of prizes was done in presence of Mr
Subhankar Ghosh, Registrar RERFGOI and other dignitaries. The program
was ended with a happy note.

OPPO'A53 - ©Tanus ?ee S
2022/03/17.16;21

SPORTS DO NOT BUILD CHARACTER.

THEY REVEAL IT.




I1C, 2022

/‘

{9 (INDROID

[1C Cell Activities, 2022

Ministry of Education, Govt. of India has established an ‘Innovation cell’ with

a purpose of systematically fostering the culture of Innovation in all Higher
Education Institutions (HEIS) across the country.

Adhering to the Govt. policy, the Institution Innovation Council (I11C) Cell was
formed here at Regent Education & Research Foundation in the third quarter of
2021, to encourage and develop a culture of start-up and entrepreneurship among
the student’s fraternity.

With the patronage of the trustee members, accompanied by the active support of
the Principal and the Registrar, the IIC Cell of the Institute has achieved in
flourishing an environment of origination and innovativeness in the Institute as a
whole.

Under the able leadership of the President of the IIC Cell, together with the
dynamic participation of all the 11C faculty members, the Cell has achieved two
star grade from the Ministry within a very short time progression.

The 11C Cell organizes various workshops and seminars in the Institute where the
students and faculty members participate devotedly and learn from the
professionals who are expert in the domain of start-up and entrepreneurship. Due
to pandemic, most of the workshops and seminars took place in the online mode
in the last six months.

Some of the prominent activities of the I1C Cell in the first half of 2022 are listed
below:

Smart India Hackathon

An internal competition of Smart India Hackathon 2022 was held on 12th April,
2022 in physical mode. The primary objective of the competition was to:
e Nominate teams for Smart India Hackathon 2022.
e Project as a self-driven activity of 11C cell, Regent Education and Research
Foundation Group of Institutions.
e Inspire students to involve in innovative projects and develop their
engineering skills.
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I1C, 2022

A total of 60 students from
RERF attended this program.
Two teams have participated in
the  competition. It was
inaugurated with the speech of
our honorable chief guest Dr.

Rajorshi Bandyopadhyay,

Principal, Regent Education &

i R Research Foundation Group of

i A Institutions at around 12 noon
8\ Long 88.396559°

Google - 0 and continued for one and a half
: hours. Professor Ranjit Sur,
retired Professor, ISI, Kolkata also joined the event and shared his thoughts. The

whole program was conducted by the President of the IIC Cell, Prof. Suparna
Panchanan.

SMART INDIA
HACKATHON

2022
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Celebration of National Technology Day, Observance
with World Telecommunication and Information
Society Day

Students and teachers celebrated the National Technology Day, observance with
World Telecommunication and Information Society Day, on 17th May 2022, in
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the form of a webinar, where lectures were delivered by two eminent speakers of
the domain.

The speakers were:

. Mr. Milan Mazumdar, Principal, Regent Institute of Science and
Technology, Kolkata.

. Dr. Himeli Chakrabarti, Assistant Professor, Dept. of ECE, Regent
Education & Research Foundation, Kolkata.

17th May is celebrated as World Telecommunication and Information Society
Day internationally...

The event started in 1969, and the
day was celebrated as the World

One day Webinar on

Celebration of National Technology Day
observance wil

Telecommunication Day to Worli Teleconmuniation and Information
commemorate creation of .mmE.mm.o..l.:gg%“;;;ﬁlm.mm.mu..o,
International ~ Telecommunication |[RESSETFIS.  u—

Time : 03.00 pm

Union (ITU) on May 17, 1865. e i e os e
World Information Society Day was | cLick Here il 2

- - - TO REGISTER - Resource Persons
an international day proclaimed to be | o iian sazumdar  Dr. Himell Chakrabas
on 17th May by a United Nations | S8 | wepgiifieme | "o
General  Assembly  resolution, | . e S
following the 2005 World Summit
on the Information Society in Tunis.
In November 2006, the ITU Plenipotentiary Conference in Antalya, Turkey,
decided to celebrate both events on 17th May as World Telecommunication and
Information Society Day.

The main objective of the day is to raise global awareness of social changes
brought about by the Telecommunication revolution and the Internet and new
technologies. It also aims to help reduce the digital divide.

Mr. Milan Mazumdar introduced a wonderful presentation on the theme of
WT&IS Day 2022, “Digital Technologies for Older Persons and Healthy
Ageing”, while Dr. Himeli Chakrabarti presented a marvelous chronological
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development on the inventions and discoveries of telecommunication technology
over the last 150 years.

Both the students and teacher fraternity were delighted by the new knowledge
they accrued from the webinar. The total participants were nearly 100.

Self-Driven Activity of 11C Cell 4.0 of RERFGI Forming a
Sustainable Start-up from an Innovative Idea

The I1C Cell 4.0 of Regent Education & Research Foundation conducted a one-
day webinar on the theme of innovation on 27.5.22, Friday.
The speakers of the theme were:

¢ Biprashekhar Chakraborty, PhD (Cofounder of Gaanpeon & Nectarzing),
Kolkata

+ Mr. Kanad Bhattacharjee (Public speaker, Motivational Expert, Corporate
Trainer and Start-up Enthusiast)

Both the speakers shared their wonderful journey from a small commencement
to an enterprise. Although they are from complete academic background, it was
interesting to hear how they took up a challenge in the domain of fine arts and
steadily endeavored towards a big project.

The participants were extremely thrilled on hearing their expedition. It was really
interesting to note that from a miniscule beginning, how they moved to success.
A total of 100 students and teachers participated in the webinar session.

I1C-Driven Activity of 11C Cell 4.0 of RERFGI on Session/
Workshop on Business Model Canvas (BMC)

The 11C Cell 4.0 of Regent Education & Research Foundation conducted a one-
day webinar on the theme of innovation on 11.6.22, Friday.
The speaker of the theme was:

. Mr. Aliv Banerjee

(Assistant Professor, Dept. of Management Studies, Meghnad Saha Institute of
Technology, Kolkata)
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Mr. Banerjee shared his experience and knowledge as how to initiate a start-up
as an entrepreneur.

The participants were extremely exhilarated on hearing his voyage. It was really
interesting to note that from a miniscule beginning, how he moved to success.

A total of 60 students and teachers participated in the webinar session.

The 1IC Cell of the Institute, with its vibrant activities is enthusiastic and
dedicated in achieving its aim and keep inspiring and support the students and the
academic community in accomplishment of start-up, innovation and
entrepreneurship to adhere a positive impact on the society and build the nation
as a whole.
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NSS Annual Report for the Year 2022

The National Service Scheme of Regent Education and Research

Foundation Group of Institutions, Barrackpore has been functioning well
with so many activities furnishing development to the volunteers as well as the
community. The Programme Officer, NSS Unit RERF, Mr. Swadhin Chakrabarty
and other faculties did their best with the support of the Principal Dr. Rajorshi
Bandopadhyay and other faculties in the college. In the regular activities so many
community development programmes, webinars, awareness programmes,
observation of national festivals etc. were successfully conducted with the
support and participation of the volunteers.

I /AN IRAGER ﬁ;?ﬂ(lnternational Mother Language Day)

Date: 21-02-2022

International Mother Language Day is observed across the world on 21
February to highlight the significance of linguistic diversity and multiculturalism.
The day focuses on how languages hold strategic importance for people and can
advance the process of education and development. The theme of the
International Mother Language Day, “Using technology for multilingual
learning: Challenges and opportunities”, will discuss the potential role of
technology to advance multilingual education and support the development of
quality teaching and learning for
all,

My greetings on International.
Linguistic diversity has always
been one of the foundational
pillars of our civilization. More
than just a means of
communication, our  mother
languages connect us with our
heritage and define our socio-
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cultural identity. At RERF, this year, the programme was inaugurated by Dr.
Rajorshi Bandopadhay (Principal, RERF) and Dr.Sudip Chatterjee, (Chairman,

Cultural Committee, RERF). The programme was given name “<P¢70/«". A
beautiful Cultural Program organized by Srijita Goswami (EEE department 4th
Syear student) in collaboration
with  Ms. Asmita Guha
Chowdhury  (Convenor of
Cultural Committee, RERF).
A special talk was given by Dr.
Sudip Chatterjee, (Chairman,
Cultural Committee, RERF)
and Dr. Rajorshi
Bandopadhyay (Principal,
RERF). Around 40 students of
which 10 volunteers
participated in the program.

International \Women’s Day

Date: 08-03-2022
Imagine a gender equal world. A world free of bias, stereotypes and

discrimination. A world that is diverse, equitable, and inclusive. A world where
difference is valued and celebrated. It is a day when women are recognized for
their achievements without regard to divisions, whether national, ethnic,
linguistic, cultural, economic or political.

Since those early years, International Women’s Day has assumed a new global
dimension for women in developed and developing countries alike. The growing
international women’s movement, which has been strengthened by four global
United Nations women’s conferences, has helped make the commemoration a
rallying point to build support for women’s rights and participation in the political
and economic arenas.

International Women’s Day is a time to reflect on progress made, to call for
change and to celebrate acts of courage and determination by ordinary women,
who have played an extraordinary role in the history of their countries and
communities.
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This is our motto. Together we
can forge women's equality. This
year, in RERFGOI, characters’
play was played by our students

and volunteers on 8t March 2022
In association with Women Cell
and Cultural Committee. The
programme was inaugurated by
Dr.  Rajorshi  Bandopadhay
(Principal, RERF). A beautiful
cultural program organized by Srijita Goswami (EEE department 4th year
student) in collaboration
with Ms. Asmita Guha
Chowdhury (Convenor of

Cultural Committee,
RERF). There was an
excellent musical

instrumental performance
by Dr. Sudip Chatterjee,
(Chairman, Cultural
Committee, RERF). A
special talk was given by
Dr. Nibedita Mukherjea (Chairman, Women cell RERF) on Gender awareness
and social security. The event was beautifully arranged and everyone thoroughly
enjoyed it. Around 50 participated of which 10 are NSS volunteers.

\World Environment Day

Date: 05-06-2022

5% June, World Environment Day. It is the United Nations' principal vehicle
for encouraging awareness and action for the protection of the environment. First
held in 1973, it has been a platform for raising awareness on environmental
issues such as marine pollution, overpopulation, global warming, sustainable
development and wildlife crime. World Environment Day is a global platform



https://en.wikipedia.org/wiki/United_Nations
https://en.wikipedia.org/wiki/Environmental_protection
https://en.wikipedia.org/wiki/Awareness_raising
https://en.wikipedia.org/wiki/Environmental_issues
https://en.wikipedia.org/wiki/Environmental_issues
https://en.wikipedia.org/wiki/Marine_pollution
https://en.wikipedia.org/wiki/Overpopulation
https://en.wikipedia.org/wiki/Global_warming
https://en.wikipedia.org/wiki/Sustainable_development
https://en.wikipedia.org/wiki/Sustainable_development
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for public outreach, with participation from over countries annually. Each year,
the program has provided a theme and forum for businesses, non-government
organizations, communities, governments and celebrities to advocate
environmental causes. It
means greenery, spreading
awareness and
encouraging action to
protect our environment.
Do e o bt This year, NSS unit of
iy § RERFGOI in collaboration
i with  BSH  department
conducted a webinar on
‘Sustainable Development
and Environment’. Talk was done by Dr. Indranil Ghosh (Associate Professor,
Netaji Subhas Engineering College). The webinar was conducted in google meet
platform at 9:30 a.m morning and inaugurated by Mr. Subhankar Ghosh
(Registrar, RERF) and
Mr. Swadhin
Chakrabarty
(Programme officer,
NSS Unit, RERF). Key
speaker delivered an
extremely enriching
speech on this topic. The
programme was ended
with vote of thanks by
Dr. Nibedita Mukherjea (HOD, BSH; RERF). Around 10 NSS volunteers and 60
students participated in the programme.

Economic System

* Poverty eradication
* Basic health service for all

* Provision of clean drinking water
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WEFTA ALTHF, @F R a5 Foanfafes fFers

d. glﬁaﬂ (Introduction)

3930 AER Y0 (4 dfef @b (qearega M @&
STy RoF TR SIS T4 20| IS
T IO TF AP AW [y e
RS P01 S (Milkyway) & @Fa1g
"5t S (island universe) I @3 ABCES Sy
BRI TCR? @3 foel [Aod ToR 3T Gofsimyl A&H
T3P SRGIACSbE (ACF RRCE =7 (harlow
shapley) 932 PIBoRICoM SICeTCal SREHCSEH (AT
(2319 FIBT (Heber Curtis) 93 RoFroR T gl
fRCe| G @3 TS 3 2T (P! i 23 )
5538 MMCET ¥ T8d (& (AR q03q FRe
(Edwin Hubble)!

I P (T, (P 9 TSR A0, SAf CUIetT TTH
fifoq wacy @b FIHTEG (flashlight) AT
AfSTFg (3 AR ST egeT (specific
intensity) AN FCF, S I AN A T
W SR S SR SEGEy WHCSd 0o AR
ABIATS (inversely) 2RIAMES 271 TR doo 3P
TZep (BRTCRICss Ry f[feq A2fde (nebula)
BogeTy ST I @92 (T2 SGE T (A
TR 1R T 1 93 PTG
A% Rords T el Sz @2 2R v
RS TN SR R G R AR oo
RIS A

2. IZPH1RCE (57 =A% (I 210 5@ (From

a static Universe of Einstein to Hubble’s law)

39d9 e SERIG SNBHIZ, OfF A FFO! OCq
(Theory of relativity) ©°R fefe @ @b 2
TRIRCAT I 01 TR G G IS T AT

A AfRROT 27 I 93 OCg WO, @b
TRIeEfos Fe (cosmological constant) 99 IR
TR A TR S IR SC51 TP 17 7 938
93 IV FFORE! AT AL

5559 T3 ©Ib [eeial T3ceT & HBR (Willem de
Sitter) S% FCI (WL (T T TRIRCHF ©F 1 AFC!
IR 93 MRIGIfeF $E 93 2SI o wo 2o
20T 39 A, N Realal Siterees Fo
(Alexander Friedmann) 2€R WM(eW (T q2reiolfow
$I3 Qore @3 F2Ifhge eiifie et 7eghw are
AR @32 b T2 FObT “mixl TR OF T2 S
ICF OIRCE F PR @RI ] (T Reeifos g

€5 (GLT 20 SIFoT Fol1or i A 70 (G 1R
0T 32 (GG T T IACH AW OICST SrFFsf ZoT #1f
ST A SFFOR U2 SRS b *TAT A%
(frequency) ﬂm(wavelength) ARG &=y
93 51 T2l GCFE (Doppler effect) NITH o)

9% WA ARG e 1 R g s A
ST G\ oTF) 4l [ W7 G e o e
PR 2¥, O @b BT e TROW 9EAE I
SIHACHT SCEN Fofs w31 e wxmiondih e
T 2/TSR T AR T, AT F015 (Blueshift) 61 23

SCDISICd oS! FHCET, SR (TP 90 70 IS
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G TS WA Reoq ST M 7 IR
[ N @ Ry b @ e ogiess T,
(oo @ (FCHTE (Redshift) IR 593
AN, GTG3 R, FICHFINAR AT FIeafar
SRGCSHRIS & FAE R, I qFIS! QAT
(ARG (redshift) S FEI G2 (FOHRG 29 I
(T g O ZAPRGT FAS T S (A 70T
S0 ACoZ | SHSICY 0T 2 Fiohe 2pife 20z
GBS FRE (USSP (T RPRGER 1
ISR (ol AN S e TAASS | efie (7
ARG SN (ACF T© q0d ORES, G S
(TP OCST TO YCF 0 AR (39l 992 71, 92 e
7S '219eT <9 (Hubble constant) WICH f2jT® @
93 Fh TR PR 2R [difis F
YR IR W FACR (T 93 TRE FFLE HAMCS
I T; G N FANS I 20T I & ST I,
TR 2PTACe 219 % ~0]

©. 96 IRNACFA (Bigbang)

TR e T adh =R A S &
T 1 AT 992 (73 B I ST (rewind)
BISTICAT 2%, IR I 26 SPIT T 92 Foed
WE o GFh (e (Fdirew fye @3 RMbe
PREIRG  (singularity) @ 2 @3 RHWBI w9
(density) e ST @32 SN (temperature) e
SEga WA @1 @b YR wvrey Y281 (I
9T G TR0, SIITE 39 b [ifere (> [ifer
= Yoo (PI) I=F W9l «F TRRCTFRCE (Bigbang)
T B (FUGS TG OF G0 AR (ACF 0 AT
(TS BF ICA| 9 T 2 93 TRROR|

TRIRCER T2PIRECE 2liF3 @3 Re=wifie @ e
QI 1 231 5T SMCS 5 ©f 731 2ffoll e ol
Y AP (T (A @ R 27, @32 @R
BRIl (12 (e {99 (I W0 10 T 17 1 5
3 Tl @b shef B B A S,
TIRT TR 28T 5137 A IR @D =21, T
O AN Y (OF @2 *&) 72 FCHI 93 bAPeM
47Nl (hypothesis) 2 (G ATV S

Scientific Writing

959 A SFIM AR K (TP Rl (Ferferzi
(eifoReal @32 FrfeR RS e (@3

(Georges Lemaitre) |
8. oA fon fIfNG (First three minutes)

g @ feer @3 ooy JgoacE e
sieffiesi o @36t BTG et fce #iica) w=iikess
(T (O SIS SRt Sif, e A% toa 209
9L fRATCT 2137 Q ey 57 Ceieaifecett ©f Fogy 2=
fom RfACh et @ wwgsl Wl TR
Sl 93 22 for RfAbee el wwgsl Jeo ot
0o Alf &S Jear SeTm Seiar @92 Ty e

Time since Big Bang
present

- ” -
-y > Era of galaxies g

1-bittion-years
Era of atoms
300-000 years. :
Era of nuclei
I-miputes
; Era of nucleosynthesis
0:001 seconds

Particle era

0~**seconds

TRIRCFIHCER A998, 244w (7 50 SfEry goofes
©f 297 2{j1% Y7 (Planck Epoch) | 4% <p1CeT, WRIRCE
SEE fod S0 (TS, @3 TETFAN SEAT
@j‘l%ﬂ bR (M IeT (primary force) AT
JZFAT I (Gravitational force), SER-CHIFRI IeT
(Electromagnetic force), ”B/?T o1 (weak force) €
(et 3et (strong force) AFACH Lan \ﬂ@@@ ol
(super force) AT Ry feet| @3 {ﬂﬁ FRCAG do-8
I =R

GUT 31 "afis 3TH=13T fA6R" 5! (Grand Unified
Theory epoch) %3 2R, T2 MRIRCHT 737 et Wig
508 (TG G2 9 el T do-b TS @
S1ZS fRe| AIIE YLoR #f, T o1 FBISTG Gl
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(Standard model) S fo4 CfeRe 9o (ACF SAfeTml
2 AW O3 €4F, (GUT J0of), Ofbe-(bredr 31
(Electromagnetic force), "F%T e (weak force) €
el Jet (strong force) GFHAg I AR Frer
Tl SfEFE, 93 IR CHICT AT, TS i
0% (e (AT S0 (FeSH - (3 IR

o0 q712-99 2] 3CCE03% ol (Electroweak epoch)
QORI BN IR @3 Jeal, @ 9 (strong
force) ST I I, 93O "B/?'T 92 ofe (B
T OG0 9 961 A0 B2 FCH| G2 (50729
CFT oY), VR GFh  w2efes  =wifo
(cosmological inflation) %% 2 & FRIRY wwafoTo
ZPifEo 20T 9B (AR SIFE (AT G JfBq ;A
SR ICE IT 0| 93 2PTRE SR (5 o o0
TUBRCE! ABRRE, G2 IR T2PIRCR PrReag e
MR e Siee e W @3
TRGfST “HS 47 T (T 2T, G2 ARSI,
T2y FeRFeIE Mt 3o wF e TR
TP JL Do~ (TG, Al doo [fers Gfers
(NS (0% (FefSm)d (FC AT @92 W 92 Z
RPTR ACST (eRE FAF & 23|

497 3712 9T o> (NI 7(F IENES3T Jol (¥ T
932 O (FTAIF T57 (Quark epoch) BF 2| TG,
TR TCAE IS 2CACT G3% 2307 CFa@ (Higgs field)
RGP N S TR T, BECGRIANADP eT G32
et <& Al (e [t 20w T @<, b (e
3 SIME o g #AfIbT o S| FeAFH, HAE (i
FNGTENIS 29T CRFCR A (IR FACS A G2
fIers S oG S0 T 21 93 I (FRF (Quark)
932 ST (Gluon) Feafer @b SR (primordial
soup) WIT 7RG R f2eT by ©LHSe SN
qrorife S (T (TSR 2= AL AT
20T (5 I NSFR Tl g (ofF I AR
251 2RNE Feffeler w0y @b | 9Fh G (o1 FACo
03 NSO (PIRICE LT 23 W ST R
[GleCERICTR S enl]
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(FIUE Pl 1 2979 S92 @2 Rer e @3 >
MIFONTS i G 9 BF 2| @3 TACIF [,
Il SHE A AW G2 SIS JOoIT (RGP
OIS 20T YIG (o7 FACO T | @3 A
O M (e (25 @2 NEFR Sl Zierp]
fZfoHeT Z7ig- Codl 231 Kol Fie @ S CTFS 2103 G
ol (1 2

GO S GG 20 TR SIANGl (o515 1
Sl AR Tl Tl Ty AT TP 20T S0
(B I A PO (Tfere Tl @92 9l (Ieat
AW I T 900 2 N1 ZCERG 267 (1260
G3h I 2pfers TuiRdell @3 AR WK FAS
(16 @92 S5 (off 200 WF FC @< @3
TRAM do (TFS 4T beio AP 93 Jollb (F2{Gw Fof
(Iepton epoch) JIC 26w 32, T2 @3 T
P (opaque) (261 PR (FHNST H2(G3 @3 &
3G 7Rt R 2Rt

93 S ~R(E, NI 72 T3 @ (2w, FSGH,
BER G G CTFID HCot Ryt et | A ey Cib
elfer MR et Sy FECTe QeI IR (I
G, bRb (e w12 ©itnd 90N w9l elhe
SRR Forgat (NS e Bt (Nucleosynthesis) 3T
Gibel NEFACH Triefel uF 399 Soe R3S
T3 2rafeE @ @ @ e IR e SN
TfRcy RSt o Tomie o 231 TR
fRRG 770, Siefar 3.3 [ferw fofe (wefeta R
(O TR 93 SN, (FIBCR 918 #fe 2o d.b x do-
¥ e, Al ol @b fOSHRAN  (deuterium)
ASfFRe™ A3 *fFT (binding energy) e
97l CTERIN NEFeT @b (oAb 93z @F b
NG A A =G AR IeT 7171 7RIS AT
w2 Reeer 13 (6 e, caby a3 RegeE
Fefcer FCTCoRam tofd 2cafee TRRe=rReR =&
AR ST TR @Fh (2B (BT (@ wiber
SfFasT o 2o wfwe oxNe ks RSt
CRBH, ZRGITT FoiFaT 2 [ivey sgw e
T @3 SR, NRRCFRCEE © (G #1ta, 72k
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et s [ifere Bfa (wefema Roe ot =T @3
SN, (PR AT W& ReT 3.¢ x do8 g, A
RIS (helium) FOfFRCR 3G *ferq Targen
oA, © il s 0, fGehRaN, c2iby ez RS
fqfon e AT ARG (nuclear fusion) 2
fRferarsr STt o= I3 T2 @3 T TUhiRee,
TEH @3 WY FAAS epFe @92 e e

Afterglow Light
Pattern
300,000 yrs.

Inflation

(nuclear fusion) &= I (AT 9 RCeA, @ @2
SlFNigie 9l ARG BT &= Bl (FHS
TTE TR G AT QR e | O3 3 ARred

TBICF GF T SFFv2 AET (plasma) 21 51 40 Il
979 RSMACTHT 57 (recombination epoch) BF 2
21 Sb,000 IRCF Q0| @3 FACT AT BCARG (RIT
ST A ffeTo 20T Het ST 915 F900 uF
FCAI I 89,000 I2CH, NI Mot 26 AT AL
O3 wivge RiFares 2ffRes Srew o geike ate we
I

I 00,000 I 77, AN o fRferam et
(neutral Helium atom) 6T 4, &2 o9 fZAIF
f3feTarT 213GIZT (Helium Hydrite) (O3 2T | O1A8
SIS 7109, B0GICE @32 Rfer 213gizs RiFw 3
SRS BCGIE (Hy) COfF BCI I &N (I
TG G TG Gt (fuel) | &I¥ 990,000 IR
90, NI 2I3CGICSH (neutral hydrogen) 2RI fer
o AT I 2T, 2 TEEHel ARRRS AR
ST TR (transparent) 20 €01 FHM0© AR feT —
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A4S FIBCGICe, B a2 Fg 2fawe B
(lithium) - eeor Sy [ 303 257 (T
(photon decoupling) ¥R & (M| @3 (FHA@T
were  weafos  AIPEeme  ABeN  (Cosmic
Microwave Background) f23I(3 =& a1 a1 @b
TSI TR SN 2O efopss ATl

¢. $ Yo QIR YAV T%Q (The dark era and the
first star)

990,000 IRF (AF AR > R =1 TSI 21(E
TR 5% et 6@ 2 2B (3 Gfae 20
CRICT 755 T QA T A0 #1011 12 e
(IS Tow & e =1t 77 92 IV U I Sl
TOET FANE NPT AFATT 7= Ajef feT]
TR AR AT AL 93 (FIoN% o S5
Aca Ace o (o109 A0 G2 ARSI 120 5L [
N2 GG (N ST SR I (dark age)|

I 200 (ACF ¢oo NeRW IR Ay, NGIFE JCer
&Si3 (12 SNfus FRces o9 [fon B @3 fao 200
G PO G2 2N HECAS Sl o e wE I
V(T AT SR SCAG 2 THFaud @3 Ny
AGNF 92478 (SfSRMIeSIA (astronomically)
AL 1 8 | [6F J= F41 27 ORI 2O
fRPIIET TSR (500 - Yoo & (TR ©F) @32 F-HIS]
(non-metalic) f@eTl @2v FRCY SN (T ORI
MACS I3, OIMF QoWIT &2 2GR JHaalr
Q1T S T 2] 93 9 FHaCe (A5 &pd biof
8 ST I (MeT@fel (heavy elements) & TS &
ICE T PRCAS]  ROFRCE  (supernova
explosion) WHICT €3 SRIGER TYJ 27, O a3 S
CMeTesfeT JETTT 7q 2fSCR #It

b, 9Afaf® (Annex)

> RfeTam 329 (A0 & s2.b Rferaw 327 49, @3 ey
2T 3 (R IS G2 I3 (FIRIF JBIGCHS A&
ST (AT A3 932 SRS (e [fere 27 40
AbF O3 T (AT 2 ST QAL
9.8 RETE %7 ST (R 200 BF FCF 932 CIRGTIR
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(solar system) Fj% 27 8.¢ Rfem q=7 @Cal, "ﬁf%
GRCT 22 owfer &Y ©.q Rierm 727 wicel sifige
ReiRal

@z w2fieee SR 2 gure & @3 it Haierz
SIS 2T ARFCI N (AT 9 2T iCa 9 2T
T 20N RO o] (091 202 A (I 4 JZS
WF R AN @32 MIHS 20T 20O JBIC H[E
g3l e e 232 @3 g 2t T Tey
iers el Y0 HIeR| I 2T SCHIb 2E
q4e 3| 2blere BF @32 N IeT QTS SRS
g Sy ST ©F @32 ¥ 93 REg=2I0es epies
NEe FCR| SIHACE ST TIF G (dark matter)
932 TR @IS (dark energy) 0 Srif| @3 BB
T SF SR (TS A3, Of (6 SR ¢% | 6T @3
TIF WIBE 92 ©IF @i gt Afeel 92 Ol WinE
2 TR &R (IR bfR@ere (47 Siere S
G ~AifE W O3 SIS 206 (RS (MR A1 (1]
NI HEIC03 AR STCSTH 2T (3|
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A Review of Rail Tracks by Thermit Welding

Amit Rakshit
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Abstract: The Thermit welding of
thermal effect dependent on the arc of
the electrical and temperature field of
it in work piece which is the major
enter of analytical in addition to
optimization of this process from
which the major goal of this paper
has been distinct. The persuade
through which the parameters of
welding for each mode depends [1]
on the shape and dimensions of the
welds on their ferrite contents is
investigate. In spite of these simplify
and modifications, the model could
be aided to analyzed the thermal
conditions using thermit welding
with sufficient accuracy. The Heat
Affected Zone, temperature check-
ups and welds spots profiles were in
good agreement  with the
Investigational measurements in
laboratory welds and found the weld
gap which was the most dominant
welding parameter for rail thermit
welding[2]. In this paper, we have to
study about the review where the
thermit welding is applicable mostly
in the railway tracks.

Keywords: Welding; Thermit
Welding; HAZ; Rail Tracks

1. Introduction:

Metal amalgamation process means
welding process to anywhere in
coalescence produced by heating the
metal to appropriate temperatures by
means of or without the application
of pressure and with or without the
use of filler metals [5]. Welding is a
quick, reliable and  flexible
manufacturing technology used in
machine building, construction and
maintenance of structures, plants and
machinery. There are many welding
process. The types of welding which
IS most important to discuss about
welding processes is given below in
the flow chart format-
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Welding Process
! ! l
Gas Welding Arc Welding | Solid State Welding
Resistance Welding Newer Welding l
1. Friction
1. Oxy-acetylene 1. Electron beam 2. Ultrasonic
2. Air-Acetylene 1. Carbonarc 2. Laser 3. Diffusion
3. Oxy-Hydrogen 1. Butt 2. Metalarc 4. Explosive
3. Plasmaarc
2. Spot
3: St 4. Gas Metal Arc (MIG)
4. Projection 5. Gas Tungsten Arc (TIG)

Figure 1: Types of Welding illustration in flow chart

The main focus_ of ou_r research a}re_a 8. The welding process requires
based on thermit welding, where it is less workspace in comparison
used to maintenance and to riveting.

improvements Of rai IWay tI’aCkS. 9 Any Space Of the joint can be

made with ease.
2. Advantages & Disadvantages
of Welding Process:

2.2. Disadvantages:
2.1. Advantages:

1. Gives out harmful radiation,

1. A good weld will be stronger
than the parent or base metal.

2. Faster process compared to
riveting and casting.

3. Complete rigid joints can be

fumes, and spotless (a sudden
sprinkle of spark).

Joints of welding are
additional breakable.

. : _ 3. Results in distortion and
provided with the welding induces internal stresses.
Process. 4. It needs certain jigs and

4. Applicable to all metals and fixtures to  hold  metals
alloys.
e properly.
5. Difficult ~shapes can  be 5. Skilled workers and electricity

produced by welding.
6. Welding equipment is portable
and can be easily maintained.
7. No noise is produced during
the welding process as in the
case of riveting.

are needed for welding.
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3. Discussion on Thermit
Weldinag:

Exothermic welding also known
as exothermic bonding, thermite
welding (TW) and thermit welding is
a welding process that employs
molten metal to permanently join the
conductors. It is a fusion welding
process where exothermic heat
produced by a chemical reaction of
thermit mixture of metal oxides is
used for welding [3,4]. The base
metals are brought to plastic state and
mechanical pressure is applied to
complete the weld [15]. In the
process of exothermic welding, dust
of Al powder reduces the oxide of a
different metal mostly iron oxide
since Al is highly reactive. Fe (I1)
oxide is commonly used:

Fe,Os3 + 2A1 — 2Fe + Al,0O3

The products are Al,O3, gratis
elemental iron in addition to a large
amount of heat [8]. The reactants are
generally powdered and assorted
with a binder to keep the material
solid and prevent separation [9]. The
thermit welding process is worn in a
restrictive manner. However, in the
past, thermit welding was used
widely for repair work.

4. Literature Review:

In this paper, the literature is done on
the basics of thermit welding which
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uses in the field of various sectors to
superiority of welded rail joints
alumino-thermic modus operandi is
described [12]. It is extremely
Important that the quality of mictures
intended for welding corresponds of
types and course group of rails. The
review papers are given below in the
following Table 1 with the effective
area where it is dealt with-

Table 1:
Consecutively:

Review Papers

SI No Title of the Author Area
Paper

1 Ultrsonic B. Manufactu
Testing of Sladojevic  ring with
Aluminotherm Railway
ic Welded
Joints of Rail
Tracks

2 Thermite Rail  C. P. Manufactu
Welding: Lonsdale ring with
History, Railway
Process
Developments

Current
Practices and
Outlook for
the 21st
Century

3 Study of Heat  Moarrefza ~ Manufactu
Affected Zone deh ring
(HAZ) in
Friction
Welding
Process

4 Analysis of Manufactu
the Causes of K. Dariusz  ring with
the Cracks in Railway
the Thermit
Welds of the
Tram Rails
Type 60R2

5 Recent Trend  O. Kenj, Manufactu
of Welding M. ring
Technology Masatoshi
Development
and
Applications

6 A Study on T. Manufactu
Metal Transfer Choudhary ring
Mechanism in
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https://en.wikipedia.org/wiki/Aluminium_oxide
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Gas Metal Arc K.
Welding Chaudhary
7 Parametric M. Manufactu
Optimization Aghakhani  ring
of Gas Metal E.
Arc Welding Mehrdad,
Process by E. Hayati
Taguchi
Method on
Weld Dilution
8 Finite-Element Moarrefza  Manufactu
Simulation of  deh ring
Aluminum
Temperature
Field in Laser
Welding
9 Trends in Rail K. Saita,  Manufactu
Welding K. ring with
Technologies Karimme Railway
& our Future M. U. K.
Approach Iwano,
T.Y.K
Hiroguchi
10 Shielded Yurianto, Manufactu
Metal Arcand  G. D. ring with
Thermite Haryadi, Railway
Welding Nugroho,
effect to
Residual Sulardjaka,
Stress, S. A
Hardnessand  Widayanto
Crack of R54-
Rail Weld
Joint
11 A Review on K. Manufactu
Advance Chaudhary  ring
Welding
Processes
12 Submerged M. Hassan, Manufactu
Arc Welding- S.K.Jha, ring
A Review V. Pandey
Paper
13 Numerical Moarrefza ~ Manufactu
simulation for  deh ring
thermal and
electrical
optimization
of Submerged
Arc
Welding
(SAW)
process
14 Optimal P. Gopu, Manufactu
Parameter M. D. ring
Determination ~ Anand
on Friction
Stir Welding

Process of
AAB6061 using
Grey Taguchi
Method
15 Heat transfer Y Chen, F Manufactu
modelling of \Y ring with
rail thermite Lawrence, Railway
welding CPL
Barkan,
JA
Dantzig

In the railway tracks, most articles of
Thermit Welding are wused for
selection to perform better surface
finish of the railway tracks and also
absorb the HAZ [11]. Chart 1 shows
that the little bit of papers in print
which were practical to the various
sectors of Thermit Welding-

Number of Papers

Manufacturing

with Railway... Manufacturing

60%

Chart 1: Percentage shows for the
use of Thermit Welding in Railway
Tracks

5. Applications of Thermit
Welding:

I.  Welding of rails, rail tracks,
side frames of locomotives,
engine cross heads, connecting
rods, crank shafts and driving
wheels.

Il. Repairing of teeth on gears and
pinions and spokes of driving
wheels.

[1l.  Welding of pipes,
conductors and shafts.

cables,
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IV. Broken frame on machines

V. Defective portions of casting
such as shrinkage cavities can
be filled by thermit welds.

6. Conclusion:

In this paper, an effort has been made
to appraisal and analyzed the study of
different papers of Thermit Welding.
The articles used in different areas
somewhere thermit welding of
manufacturing  were inserted.
Thermit welding is one of the most
important applications to do the
useful of railway tracks. Here the
analysis has been made to about the
sectors where thermit welding
technology is mostly aided and to
observe the working gap analysis in
the literature review portion. So, after
the observation it concluded that the
Thermit Welding is mostly used for
manufacturing of railway tracks to
analysed and deduce the advanced
effectiveness.
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Improving Seismic Behaviour of Steel Moment Frame
Beam-Column Connections

Subhrajyoti Mandal
Lecturer, Department of CE, RIST

Structural steel moment frames are welds, cracks in beam flanges and
used as a part of the seismic force- cracks through the column section.
resisting system in high seismic Adopting capacity design criteria and
regions. But, after the 1994 strong column-weak beam
Northridge and 1995  Kobe philosophy are intended to develop
earthquakes, severe damages strength hierarchy between structural
incurred in  the beam-column actions within a member and across
connections in these moment frames members during strong earthquake
caught attention. The beam-column shaking; members are expected to
connections in buildings during the fail predominantly in ductile flexural
above seminal earthquakes were actions and ductile flexural actions
mainly due to moderate imposed are expected to occur in select
inelastic demands. Typical failures members like ends of beams and
included the fracture of the bottom column bases. AISC pre-qualified
beam flange-to -column flange connections developed following the
complete joint penetration groove above design method through

—
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extensive experimental and
analytical testing post-Northridge
earthquake, are recommended to be
provided in steel moment frames to
help resist future earthquakes
reasonably well.

Of the available steel connections,
the most common is the I-Beam to
Wide Flange (WF) I-Column
connections (IBIC). Investigations
on seismic behaviour of I-Beam to
Hollow Box Column connections are
reported in literature. This paper
presents numerical investigations on
AISC pre-qualified WUF-W
(Welded  Unreinforced  Flange-
Welded Web) connection. Numerical
studies on WUF-W Dbeam-column
sub-assemblages are performed in
commercial finite element software
ABAQUS for the purpose, to propose
improvements in the WUF-W
connection for any short comings in
its seismic behaviour.

Sections selected are WF for beams
and Hollow Box for columns
subjected to cyclic displacement-
loading conforming to AISC cyclic
loading protocol. Mode of failure of
the pre-qualified connection is
studied and improvement proposed
in connection detailing based on the
hysteretic response of the members
and connection.
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Deregulated Power System in Electricity Markets of

India

Dr. Arindita Saha

Assistant Professor, Department of EE

In the present era, there is a huge
upsurge in power demand which calls
for an increase in power supply to
meet the necessities. As per the
previous vertical structure of the
power system, there is a single
company which looks after the
generation, transmission and
distribution. But, due to the present
increase in demand, it becomes
problematic for a single company to
handle each task. In order to maintain
quality and reliable power supply, it
IS needed to encourage competition
in electricity markets, thus breaking
the age-old monopoly of a single

deregulation in the power system.
Deregulation is stimulating the
alteration in power system assembly
by involving the private applicants
and growing the customer part in
pool electricity markets.

Reasons for market deregulation
1. Inspire economic development:

Deregulation includes eliminating
laws and guidelines for original
trades hence increasing competition
in the market. Involvement of more

business in market leads to more

association. This is possible by economical activities thus economic
inculcating restructuring and upliftment.
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2. Inspire  invention:  Since
deregulation  rises  competition,
organizations must be advanced if
they are to triumph over other
companies and rule the marketplace.

3. Confirm business independence:
In  deregulated power systems
organizations can carry  out
businesses without worrying about
government regulations. So,
companies can launch new varied
products, have tough competition
with different companies or become
partners, and also network with
consumers without any distress of
being accused.

Advantages of deregulation

1. It inspires economic action
because it eradicates limitations for
new traders to enter the market,
which grows competition.

2. Since there is added competition in
the market, it advances novelty and
rises market development as
businesses contest with each other.
When added businesses contest with
each other, charges go down for
clients.

3. Firms no longer need to use
resources and money to meet
limitations and obey guidelines. They
can utilize the possessions to finance
In research and progress.

Technical Writing

4. Trades can function without
worrying about limitations and
regulations to administer them. They
are permitted to produce original
goods, set their own charges,
endeavour into foreign countries, and
interrelate  with clients  without
limitations to hold them back.

Challenging structure from the
restructuring of India

1. Odisha Model

Orissa was the first Indian state to
undertake the reform program as
soon as the State Electricity Reform
Act became operative in April 1996.
Soon after that, the Orissa State
Electricity Board is partly dispersed
into three different units namely
Orissa Hydro Power Corporation
OHPC, Orissa Power Generation
Corporation OPGC and Grid
Corporation of Orissa GRIDCO.
Generation and distribution have
undergone privatisation in different
phases. Generation was foremost
privatized in June 1998. AES had
purchased a 49% share in OPGC.

During the second phase, the
distribution of possessions,
belongings and employees of

GRIDCO is fragmented into four
distribution  corporations. BSES
purchases three of them (NESCO,
WESCO and SOUTHCO) in April
1999 and one (CESCO) is shifted to
AES Transpower (a joint venture of
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AES and Jyothi Structures Ltd) in
September 1999.

2. Delhi Model

The Delhi Electricity Reform Act
comes into strength in March 2001.
After two months, the state electricity
board, Delhi Vidyut Board DVB has
launched six main organizations
namely  holding  organization,
generation organization,
transmission organization and three
distribution organizations to be
functional. Here, in Delhi,
distribution was first privatized
where 51% of the equity in three
distribution organizations was sold to
two private companies in India:
BSES and Tata Power. DVB was
replaced by holding, generation and
transmission organizations. Holding
organization holds all unusable
responsibilities.

3. Andhra Pradesh Model

In Andhra Pradesh the state reform
act came into action in February
1999. Andhra  Pradesh  State
Electricity Board dispersed into
Andhra Pradesh Generation
Company Ltd. and Andhra Pradesh
Transmission Company Ltd. In April
1999, the Andhra Pradesh Electricity
Regulatory Commission has been
effective.
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4. Haryana Model

In Haryana, the State Reform Act
was effective from 14.08.1998.
SERC became operative w.e.f.
17.8.1998. SEB dispersed into
Haryana Vidyut Prasaran Nigam
Ltd,, a Trans Co. (HVPNL) and
Haryana Power Corporation Ltd.
Two Government possessed
distribution corporations viz. Uttar
Haryana Bijli Vitaran Nigam Ltd.
(UHBVNL) and Dakshin Haryana
Bijli Vitaran Nigam Ltd. (DHBVNL)
have been recognized. Until these
two corporations become
autonomous, they will function as
companies of HVPNL.

5. Uttar Pradesh Model

In Uttar Pradesh, the State Reform
Act was effective from 15.01.2000.
According to the verdict of the
Government of Uttar Pradesh, the
actions of generation, transmission
and distribution of former UPSEB
have been handed over to: Uttar
Pradesh Rajya Vidyut Utpadan
Nigam Ltd. (UPRVUNL), Uttar
Pradesh Jal Vidyut Nigam Ltd.
(UPJVNL), Uttar Pradesh Power
Corporation Ltd. (UPPCL). UPPCL
looked after the transmission and
distribution roles of former UPSEB.
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Electricity improvement procedure in
India is by now in action but at a
sluggish step. Some state electricity
boards are being dispersed into three
different  organizations  namely
Generation,  Transmission  and
distribution. The system operation
performed at the regional or national
level can be with a central
transmission utility, whereas state
transmission utilities may
accomplish load dispatch centres
along with TSO.

Technical Writing




ITﬂINDIQDID

Technical Writing

The Future Aspects of Chalcogenide Glass Systems

Dr Dipankar Biswas

Associate Professor & HOD, Department of ECE

Introduction

In  recent times, Chalcogenide
glasses, and thin films have attracted
the attention of many researchers
owing to their potential applications
in IR optics, photonics devices,
reversible optical recording,
antireflection coating, photovoltaic
solar cell, optical data storage,
remote  sensing, and  energy
conversion devices [1-3]. These
materials exhibit large non-linear
properties with an order of two times
larger than that of the standard
glasses. Due to their high refractive
index (ranging between 2.0 and 4.0)
and optical band gap lying in the sub-
bandgap  region, chalcogenide
glasses are used as core materials for
optical fibers which are further used
for transmission and also used as
eminent semiconductor materials.
One of the most beneficial
characteristics of these materials is
phase-change  optical  memory
technology. Phase change recording
materials are designed to have at least
two structural forms, amorphous and

crystalline, which can coexist at room
temperature. Phase change
applications utilize differences in
optical and electrical properties
between the amorphous and
crystalline phases of the same
material. Optical storage applications
utilize small differences
(approximately 20%) in reflectivity,
while electronic applications utilize a
large difference (a factor of
approximately 10%) in electrical
conductivity. These materials can be
optically switched between the
amorphous and crystalline states by
the energy contained in a laser beam.
Infrared optical fibers operating at
the 2-12 um wavelength region are
required for infrared sensing
applications such as radiometric
thermometry, and CO, laser power
applications such as laser surgery [4].
The Te-based chalcogenide glasses
are used for such applications
because their infrared absorption
edges are located in a wavelength
region above 12 pm
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controlled incorporation of impurity,
which is used in the fabrication of
glassy  semiconductors.  These
Impurity atoms are supposed to
satisfy all the valence requirements
when they enter the glassy network
and therefore are not supposed to
play the role of acceptors or donors.
The effect of impurity atoms in
chalcogenide glasses depends upon
the composition of the glasses and the
value of impurity content. Several
authors have reported the impurity
effects on structural, optical and
electrical properties in various
chalcogenide glasses [5-6]. In recent
times, emphasis has been given to the
research  of  metal-incorporated
quaternary chalcogenides systems.
Besides that, TM (Transition metal)
doped chalcogenides gained
worldwide attention and are being
researched in medical science also as
these materials possess some
antibacterial effects. This doping
Improves the characteristics of the
multifunctional device materials and
full filling the purpose of increasing
efficiency.

Sample Preparation (glass and thin
films)
Chalcogenide glassy bulk samples

have been prepared by using the well-
known melt quenching method
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through stoichiometrically mixed
highly pure constituents. The
properly weighed assortments have
been sealed within quartz ampoules
under vacuum conditions and placed
inside an electric furnace. At first, the
temperature of the furnace have been
raised rapidly up to 400°-500° C, then
the furnace has been heated at a
slower rate of 4° C /min till 1000°C-
1200°C  depending upon  the
composition of the sample. The
temperature of the furnace has been
kept at the final temperature for 8 hrs.
To attain the homogeneity of the melt
properly a ceramic rod has been
rotated slowly within the melt. Then
the ampoules are taken out from the
furnace and quenched with ice water.
The powdered sample was kept on
the molybdenum boat inside the
coating unit. The prepared films are
deposited on a glass substrate. The
thin films are prepared by the thermal
evaporation method with a vacuum
coating unit on a glass substrate. The
pressure of ~5 x 107 Torr has been
maintained inside the chamber and
the substrates are rotated at a slow
speed continuously. The crystal
thickness monitor attached to the
coating unit controls the deposition
rate of 0.5 nm/sec to make the desired
thickness.
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Scope of Work:

One of the parts of the investigation
iIs to study the spectroscopic
properties of the chalcogenide glass/
thin films. The absorbance data of
the investigated sample are recorded
by using a UV-Vis spectrometer. By
deploying Tauc’s parameter the
optical band gap energy can be
determined. The obtained energy
band gap provides the necessary
information regarding the
semiconducting property of the
material under study. By knowing the
optical band gap energy and
refractive index, the applicability of
the material for different photonic
applications like photovoltaic cells,
solar cells, optical switches, etc. can
be determined. By applying some
empirical equations refractive index
and polarizability of the material can
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also be calculated from the optical
band gap energy data. The oscillator
energy of the material can be
determined by deploying the
dispersion energy data.

The transitivity and reflectivity of
the prepared glass/ thin films can be
inspected. By examining these data,
the transmission property in the
visible, ultraviolet, the near-
ultraviolet region can be analyzed.
Besides that, some important optical
parameters like absorption
coefficient, extinction coefficient, the
VELF and SELF functions, optical
conductivity, skin depth etc can be
determined. By analyzing these
parameters of the material, different
application domains like IR lances,
Fiber infrared (IR) lenses, optical
communication devices, waveguides,
etc. can be explored, which is
extremely  significant in  the
technological aspect. The scope in
the different application domain of
these materials are furnished below

Chalcogenide
Glasses

}
[ IR fiber optics ] ( Optoelectronics } [ Photonics ]
+ — v + { 1
Optical Optical R ical R o
[ waveguide ] [ sensors J [ Lasers %lﬁﬁer ] [ detectors] [s(\:wh::l%:s J
[ Telecommunications ] Optical data
storage
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Conclusion:

Thus it has been concluded that the
preparation and investigation of
chalcogenide bulk glassy samples or,
thin films are extremely important
from theoretical as well as
technological points of view. By
improving  the  properties  of
chalcogenides, the efficiency of some
equipment  like lasers, optical
sensors, and amplifiers, can be
improved which will help to improve
several sectors of science and
technologies.
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A Mathematical Poem: Fourier’s Theorem

Dr. Saurav Ganguly

Assistant Professor, Department of ECE

In the vyear 1822, a French
mathematician, Jean Baptiste Joseph
Fourier in the developmental study of
a problem of heat flow showed that
any arbitrary periodic function may
be represented by an infinite series of
sinusoids of harmonically related
frequencies.

The above statement seems quite
obvious today, to the students and
experts of engineering studies and
applications, but the scientific
community of the early 19th century
Europe were taken aback by the
outstanding statement. Nevertheless,
it was not accepted enthusiastically at
all when it was presented. In fact,
Fourier could not get his results
published as a paper.

During his lifetime, Fourier was
better known as a serious
Egyptologist and able government
official than as an able mathematical
physicist. Today, we remember him
by the mathematical tools that bear
his name. In electrical engineering, it
Is central to the areas of
communication, signal processing

and several other fields, including
antennas. Any alert students of 2nd
year onwards in electrical or
electronics engineering can identify
its applications in circuit theory,
signal analysis, etc

But actually, Baron Fourier did not
have any idea about signals and
systems at the time of his proposition
and only tried to solve a partial
differential equation leading to heat
flow due to diffusion. At that time,
Fourier series representation also
helped to completely solve and
understand the mechanics of
vibration of strings. Here, | make an
effort to represent a brief historical
note on Baron Fourier and the
problem of heat flow and vibration of
strings which are mostly unknown to
the students and undergraduates
nowadays. One will be astonished to
see that we get the same look alike
differential equations in RLC
circuits, heat flow and string
vibration. In the early 19th century,
no solutions of these partial
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differential equations were available.
Fourier series representation was the
first positive attempt for solving the
specific partial differential equations.
Although, at as early as 1740s,
mathematical physicists Leonhard
Euler and Daniel Bernoulli first
suggested the existence of an infinite
series of sinusoidal nature while
developing the mathematical analysis
of vibrating musical  strings.
However, Bernoulli and Euler were
unable to determine the values of the
coefficients of the series.

The discussion presented here would
be purely qualitative as much as
possible, attempting to dodge all
mathematical rigour.

Fig.1. Baron Jean Baptiste Joseph Fourier
(1768-1830)

[Picture Courtesy, ‘Men of Mathematics’,
Bell E. T; Simon and Schuster, New York,
19371
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Life and Work

The concept of using sums of
harmonically related sines or cosines
or periodic complex exponentials to
describe periodic phenomena goes
back as far as the Babylonians, who
used these ideas to predict
astronomical events.

The modern history of the subject
began in 1748 with Leonhard Euler,
who examined the motion of a
vibrating string. When one plucks a
violin or a guitar string, the vibration
of it exhibits sound, due to their
hollow case. The oscillating string
vibrates the surrounding medium
(air) and waves are produced. The
speed of these waves depends on the
tension of the string and mass
density. The frequencies we hear
depend on the string shape or the
allowed wavelengths. These systems
are governed by partial differential
equations, more precisely in this
case, by a one-dimensional wave
equation.

In 1742, Jean le Rond d’ Alembert
(1717-1783) derived the wave
equation for a vibrating string of
length I, rigidly clamped at two ends
atx=0and x =1 as:

5%y
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with the subsequent boundary
constraints as;

y(x,0) = f(x)
y(0,t)=0
y(I,t)=0

)
= (6,0) = g®)

Where y is the vertical deflection
(plucked or bowed) of the string at
time t and at a distance x along the
string. v is velocity of the wave.

In 1753, Daniel Bernoulli viewed the
solution as the superposition (i.e.,
summation) of simple harmonics.
Such superposition amounted to
looking at solution of the form:

( t)_z ) (knx) (knvt>
y(x,t) = 4 ay sin { —— | cos {—

Where the string extends over the
interval [0,I] with fixed ends at x=0
and x=l. The initial conditions of
these superposition are:

y(x,0) = z a; sin (k{g)

k

Where ak, for k=0, 1, 2,...... are the
coefficients of the harmonics.

Thus, the solution consists generally
of an infinite series of trigonometric
functions. Bernoulli argued on
physical grounds that all physical
motions of a string could be
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represented by linear combination of
normal modes, but he did not pursue
this with  further mathematical
competency.

The simplest mode of vibration
occurs when the string vibrates as a
whole, as shown in fig. 2. In the first

case or mode, ¢ = ’11/2 ie, A = 2.
In the next mode, the string vibrates
In two segments, as shown in the
second pic. from the top. Hence ¢ =
A,. In the third mode, the string
vibrates in three segments so that

A3 = 2{)/3. When the string vibrates
in four segments, then 1, = 215)/4 =

{)/2 and so on. When the string
vibrates in one segment, the
frequency emitted by it under a given
tension T and mass m, is the lowest

and the note is f; = 1/2{,&. £y is

known as the fundamental frequency.
When it is vibrating in two segments,
the frequency is doubled and the
corresponding note is its second

harmonic f; = 2 X /2{,\/7— 2fi.

In the third mode of vibration, the
frequency is thrice that of the
fundamental and the note is called the

. . T
third harmonic f; = 2 x 1/216\/% =
3f; and so on. In general, if the string
vibrates in n segments, then the
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frequency of vibration is n times that
of the fundamental and the
corresponding note is the n'h
harmonic, given by f,=2X

1/23\/%=nf1. Hence, a string is
therefore capable of emitting a full

harmonic  series, that is, a
fundamental £; and all its multiples.

e —-— —-—
{_\_\_\_\____ I — ____'_‘_'_:Zb-
T 1/2 e T
1-;___“___ = . __:_:}.:':__h . __-Fﬂ"}
e LA e T T
c:-\-\_._ _.,-P'::EF:"-\-\._ _,_,-F‘-::'-C:'-ﬂ-\_._ _.,-'-'::-C:"-\-\. _,_,-F}-

Fig 2. Normal modes of a vibrating string

Bernoulli’s ideas were not widely
accepted at that time. In 1759, J. L
Lagrange strongly criticized the use
of trigonometric series in the
examination of vibrating strings. His
criticism was based on his own belief
that it was impossible to represent
signals with corners i.e., with
discontinuous slopes using
trigonometric series. Since such a
configuration arises from vibrating
string, Lagrange argued that
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trigonometric series were of very
limited use.

It was in this somewhat
argumentative  and  incredulous
environment that Jean Baptiste
Joseph Fourier presented his ideas
half a century later.

Fourier was born on March 21, 1768,
in Auxerre, France about 100 miles
southeast of Paris. Fourier was the
ninth of twelve surviving children
born to the tailor Joseph Fourier and
his second wife. Little is known of
Fourier’s early childhood beyond the
fact that he became orphan before his
ninth birthday. A Madam Moitton
rescued the orphaned Fourier from
total misfortune by paying his tuition
at the Ecole Royale Militaire, the
local military school run by the
Benedictine order. It was here that
Fourier first discovered the joys of
mathematics, devoting all of his spare
time to his newfound joy. He was
preparing for a career as a military
officer after graduation, but the
Benedictines prevailed upon the
young genius to choose the
priesthood as his profession. He
became a novice at the Benedictine
abbey of St. Benoit —sur-Loire in the
town of Fleury, near the city of
Orleans. In short time, he was put in
charge of the abbey’s teaching
programme.




{09 (INDROID

Fourier’s first significant
mathematical research was
conducted at abbey. In 1789, he
submitted a paper on a problem in the
theory of equations to the Academy
of Sciences in Paris. The noted
mathematicians Adrien-Marie
Legendre and Gaspard Monge
recommended the paper for
publication in the fall. However, the
paper’s publication was
disenchanted, when, on July 14,
1789, a mob stormed the Bastille and
the French revolution began. Fourier
matched his actions with his passions
and supported the revolution by
joining the people’s party. He left the
abbey and returned to his hometown
to join at Auxerre’s municipal
committee on surveillance, which
was charged with  enforcing
government decrees. But in its early
days, the French revolution, like most
revolutions of its kind, liquidated a
large segment of intelligentsia,
including outstanding scientists such
as Antoine Lavoisier (a French
nobleman, considered as the father of
modern Chemistry). This
maltreatment caused many
intellectuals to leave France to save
themselves from the rapidly rising
tide of barbarism.

Disheartened, Fourier
himself from fundamentalist

aligned
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revolutionary Jacobin Party and its
leading Jacobin, Robespierre. But at
the national convention, the Jacobins
overpowered the more tolerant and
liberal Girondist Party and the
guillotinisation continued.

Fourier started losing enthusiasm on
the revolution and actively moved up
to protect Auxerre’s citizens from the
reign of terror that Robespierre and
his committee of public safety
inflicted on France. In 1794,
Fourier’s stinging criticism led the
committee to issue a decree for his
arrest and execution by the guillotine.

Fourier narrowly escaped guillotine
as the public outcry in his support
was so great that the order was
repealed. Eight days later, however,
Fourier was arrested and imprisoned
after the order was reinstated under
the pressure of the committee of
public safety in Paris. But again,
Fourier narrowly escaped guillotine
as the reign of terror suddenly ended
when Robespierre and other leading
Jacobins were arrested and executed
by the more liberal Girondist party,
which took over the control of the
administration. A general amnesty
followed and Fourier was released.

The new government that replaced
Robespierre was, in many respect no
better than its predecessor. It
suspected conspiracies around every
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corner. It arrested Fourier again
because of his earlier Jacobin
connections although Robespierre
himself had ordered Fourier’s
guillotine.

It was to the everlasting credit of
Napoleon Bonaparte that he stopped
the discrimination of the
intelligentsia and founded new
schools to restock their ranks.

The 26-year-old Fourier was
appointed chair of mathematics at the
newly created school Ecole Normale
in 1794. The Ecole Normale offered
a wide range of course taught by the
best scholars in France. Its
mathematics faculty included the
renowned  mathematicians  like
Joseph Louis Lagrange, Pierre Simon
de’ Laplace and Gaspard Monge.

In 1797, Fourier succeeded Laplace
as professor of analysis and
mechanics even though he had hardly
completely any original research in
physics or mathematics. In 1798, he
published a vastly simplified proof of
the Descartes’ rule of signs.

The success of his first publication
was short lived and  his
teaching/research career was
suddenly interrupted as in 1798 itself,
he was chosen as a scientific member
of an expedition to Egypt, headed by
Napoleon.

Technical Writing

Fourier proved to be a capable
administrator of the newly formed
Institut d” Egypte, which incidentally
was responsible for the discovery of
the Rosetta Stone. The inscription on
this stone in two languages and three
scripts (hieroglyphic, demotic and
Greek) enabled Thomas Young and
Jean Francois Champollion, a
protégé of Fourier, to invent a
method of translating hieroglyphic
writings of ancient Egypt.

In the few months they had spent
together on the expedition, Napoleon
had become impressed with Fourier’s
diplomatic, scientific and military
talents. By 1801, Napoleon had
assumed absolute power in France
and appointed Fourier as the prefect
of lIsere (with its headquarters in
Grenoble, near the Italian border).
Fourier served the position with
distinction and in 1809; Napoleon
elevated Fourier to the title of Baron.

While diligently acting as a prefect,
Fourier yearned to be free of
governmental responsibilities so that
he could pursue his scientific
interests. He began to suffer bad
attacks of rheumatism in Grenoble’s
chilling winds.

Somehow, Fourier found enough
time in 1807 and carried on his
elaborate investigation on
propagation of heat in solid bodies.
Later that year, he presented an essay
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entitled on the propagation of heat in
solid bodies to the Institut de’ France.
This essay was an antecedent to the
analytical theory of heat that would
appear fifteen years (1822) later,
which led him to the Fourier series
and Fourier integrals (transform). But
his ideas were rejected in 1807.

Finding few rewards to his scientific
researches, Fourier turned his
attention to the multivolume
Description of Egypt, for which he
was the general editor. It ultimately
ran to twenty volumes and took
twenty years (1808-1827) to
complete.

Later, when Napoleon was exiled to
Elba, his route was to take him
through Grenoble. Fourier had the
route changed to avoid meeting
Napoleon, which displeased the new
king Bourbon Louis XVIII. Within a
year, Napoleon escaped from Elba
and reconsolidated himself as the
king. He visited Grenoble where
Fourier was brought before him
chained, as he was a part of the earlier
monarchy (a year back) that was
against Napoleon. But he only
scolded Fourier for his ungrateful
behaviour and reappointed him as the
prefect of Rhone at Lyons. Within
four months, Napoleon was defeated
at the ‘battle of Waterloo’ by the
combined forces of Great Britain,
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Austria-Hungary and Prussia led by
the great captain Nelson and was
exiled to St. Helena, where he
eventually died due to slow
poisoning. On July 8, 1815, King
Louis XVIII re-entered Paris and the
Bourbon  monarchy  was re-
established.

Fourier once again was in ignominy
as a Bonapartist and had to wager his
effects to keep himself alive. But
through the intervention of a former
student, The Comte de Chabrol de
Volvic, who was now a prefect of
Paris, he was appointed as the
director of the statistical bureau of the
Seine, a position that allowed him
ample time for scholarly pursuits.
Later, in 1827, he was promoted to
the perpetual secretary of the Paris
Academy of Science.

On May 4, 1830, Fourier was stricken
with severe attack of rheumatism. He
died on May 16, 1830 due to nervous
angina and heart problems. He never
married, although his acquaintances
said he was extremely fond of the
company of intelligent women,
among them Sophie Germaine was a
first prominent female
mathematician.
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Propagation of heat in solid bodies

The physical motivation for Fourier’s
work was the phenomenon of heat
propagation and diffusion.
Astonishingly,  the  differential
equation of it was that of the wave
equation, similar to that of vibrating
strings, but in three dimensions, as:
% —aViy =0

Where V2 is the Laplace operator and
o is a constant.

In 1807, Fourier had found a series of
harmonically related sinusoids to be
useful in representing the
temperature distribution through a
body. He also claimed that ‘any’
periodic signal (function) could be
represented by such series. While his
treatment of this topic was
significant, many of the basic ideas
behind it had been discovered by
Euler, de’ Alembert and Bernoulli
earlier, while investigating vibration
of strings. Fourier’s mathematical
arguments were still inaccurate and it
remained for P. L Dirichlet in 1829 to
provide precise conditions
(Dirichlet’s conditions) under which
a periodic signal could be represented
by a Fourier series. However, he did
have the clear insight to see the
potential for this series representation
and it was to a great extent his work
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and his claims that spurred much of
the subsequent work on Fourier
series.

In addition, Fourier took this type of
representation a large step further
than any of his predecessors; he
obtained a representation for
aperiodic signals, not as weighted
sums of harmonically related
sinusoids, but as weighted integrals
of sinusoids that are not all
harmonically related. This extension
from Fourier series leads to Fourier
integrals or Fourier transform. Both
of these methods remain the most
powerful tools in analyzing the LTI
systems.

y(x,0) = f(x)

initial temp. distribution

Fig. 3. Idealized physical setting for heat
conduction in a rod with homogenous

The solution technique of the heat
equation was proposed by Fourier in
his treatise Théorie analytique de la
chaleur, in the year 1822.

This  immediately gives the
coefficient a; of the trigonometric
series y(u) for any function which
has such an expansion. Under
suitable convergence assumptions,
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the integral a;, = f_+11y(u) cos(”?y) dy =
f_+11[a1 cos(%) cos(2k + 1) % +
azcosg% cos(2k + 1) % ST ] can be

carried out term-by-term. But all
terms involving cos(2j +
1) cos(2k + 1) forj# kvanish when
integrated from —1 to +1, leaving
only the k" term.

In these few lines, which are close to
the modern formalism used in
Fourier series, Joseph Fourier
revolutionized both Mathematics and
Physics.

Four distinguished mathematicians
and scientists were appointed to
examine the 1807 paper of Fourier.
Three of the four- S.F Lacroix, G.
Monge and P.S de Laplace were in
favour of publication of the paper,
but the fourth, J.L Lagrange,
remained adamant in rejecting
trigonometric series, as he had done
fifty years earlier. Because of his
vigorous objections, Fourier’s paper
never appeared. After several other
attempts to have his work accepted
and published by the Institute de
France, Fourier undertook the writing
of another version of his work, which
appeared as the text Théorie
analytique de la chaleur. This book
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was published in 1822, fifteen years
after Fourier had first presented his
results to the Institute.

Fourier demonstrated that any
arbitrary function f(x) can be
expressed in the interval [—m, +m] as
an infinite trigonometric series as;

X X
ag + Z a, cos(nx) + Z b,, sin(nx)
n=1 n=1

The above equation is similar to that
as predicted by Bernoulli in 1753, but
he was unable to determine the values
of the coefficients. Determining their
values was  Fourier’s  great
accomplishment. In the 1807 essay,
Fourier had demonstrated the
followings:

2 s
o =— ff(x)dx

A

a, = % f f(x) sin(nx)dx

T

b, = ! d
"_E_f f(x) cos(nx)dx

Fourier’s ideas not only solved the
partial differential equation for heat
propagation, it also gave birth to the
topic of ‘harmonic analysis’, whose
tools were successfully used to
completely understand the mechanics
of vibration of strings.
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Towards the end of his life, Fourier
received some of the recognition he
deserved, but the most significant
tribute to him has been the enormous
impact of his work on so many
disciplines within the fields of
mathematics, physics and
engineering.  The  theory  of
integration, point set topology and
eigenfunction expansions are just a
few examples of topics in
mathematics that have their roots in
the analysis of Fourier series and
integrals. There are numerous other
problems in physics and engineering
in which sinusoidal signals and
therefore  Fourier  series  and
transforms, play an important role.
Sinusoidal signals arise naturally in
describing the motion of planets and
the periodic behaviour of the earth’s
climate. Alternating current sources
generate sinusoidal voltages and
currents and the tools of Fourier
analysis enable us to analyze the
response of a LTI system or circuit to
such sinusoidal inputs. Signals
transmitted by the radio and
television stations are sinusoidal in
nature as well.

Fourier analysis can be elegantly
extended to the understanding of
discrete time periodic/aperiodic
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signals and systems as well.
Equations for the processing of
discrete sets of data points to produce

numerical  approximations  for
interpolation, integration and
differentiation were being

investigated by Sir Isaac Newton in
the 1600s. The problem of predicting
the motion of a heavenly body, given
a sequence of observations of the
body spurred the investigation of
harmonic time series in the 18th and
19th  centuries by  eminent
mathematicians and  physicists
including K. F Gauss.

In the mid-1960s, an algorithm
known as Fast Fourier Transform
(FFT) was discovered. FFT proved to
be perfectly suited for efficient
digital implementation and it reduced
the time required to compute
transforms by orders of magnitudes.
With this tool, many interesting but
previously impractical ideas utilizing
the discrete time Fourier series and
transform suddenly became practical.

With the help of MATLAB™
programming language techniques,
the FFT algorithm simulation to
represent the Fourier series analysis
of a periodic square wave is depicted
in fig. 4, as shown below:
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Fig 4. Fourier series representation of a square
wave, implemented by MATLAB for N =
1,3,10 and 20 sinusoids respectively in
Fourier series representation.

The determination of the Fourier
coefficients, which were done
analytically  earlier are now
computed by various programming
languages. The computation is
obviously fast and error free.

The coefficients can also be
determined by using a parallel LC
resonant circuit, by taking the output
across the L or C through a cathode
ray oscilloscope (CRO) while the
input is being connected to a function
generator. Keeping in mind that, the
exponential form of Fourier series, as
written below:

fG) = Z Cuel™

the coefficients of the fundamental
(for n = 0) and the coefficients of the
other  harmonics (for n =
+1,+2,+3,etc) can be determined
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by the parallel LC resonant circuit.
The values of L and C are fixed and
hence the value of resonance

\/( 0 is known and

fixed too. Let the signal given at the
input of the circuit from the function
generator is a periodic square wave.
Keeping its amplitude fixed, we keep
on changing the frequency of the
square wave until it matches with the
resonant frequency f,. of the parallel
LC circuit. As soon as the two
frequencies match, a pure sine wave
will be observed in the output CRO.
Hence, this frequency of the square
wave is the fundamental frequency
and the amplitude of the sine wave
(peak to peak, as measured from the
CRO) gives the value of the
coefficient at fundamental frequency.

frequency f, =

The higher  frequency terms
(harmonics) and their coefficients of
the square wave can be determined in
similar way, but as the value of L and
C and hence £, is fixed, we cannot go
on increasing the frequency of the
square wave from the function
generator. Instead, we would
decrease it and keep on decreasing
until we again observe a pure
sinusoid in the output CRO. This
reduced frequency now becomes the
fundamental frequency and the
earlier frequency measured becomes
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the first harmonic. The value of the
coefficient is  determined by
measuring the peak-to-peak value of
the sinusoid observed from the CRO.

This method of decreasing the
frequency of the square wave and
determining the harmonics and their
coefficients can be continued, but for
a normal laboratory setup using
standard quality and values of L and
C, function generator and CRO,
coefficients may be up to five
harmonics can be determined.

Fourier’s accomplishment in physics
revolved around his solution of the
problem of heat diffusion in solid
bodies. This problem stood outside
the scope of rational and celestial
mechanics that had dominated
physics since the days of Sir Isaac
Newton. From this perspective,
Fourier’s work formed a major
achievement in the field of
mathematical physics. In the course
of his work, he developed a new
mathematical technique that would
not likely have arisen otherwise. It
paved the way for many advances in
both mathematical physics and pure
mathematics during the remainder of
the nineteenth century and remains a
primary analytical tool in both areas.

The great British mathematical
physicist Lord Kelvin would later
write of him.
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Fourier’s theorem is not only one of the
most beautiful results of modern analysis,
but it is said to furnish an indispensable
instrument in the treatment of nearly every

recondite question in modern
physics............ Fourier is a mathematical
poem.
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Dear Little Yani
Anushree Saha

3d Year, CSE, RERF

"There is still music in the way you
breathe," somebody whispered, and
before she could react, she fell into
the dark whirlpool and the alarm
rang. It was a fine summer morning,
the birds were chirping, and little
Yani woke up. She took a bath and
got ready for school with her
favourite ‘aalo ke parathe’ in her
tiffin box. The school bus arrived,
and as usual, she sat on the leftmost
window-side seat in the second-last
row. The bus stopped at the petrol
pump for a while, and then a pretty
lady went in and sat beside little Yani
and greeted her "good morning!"
with a wide smile. Yani shield and
stared at the lady for a while; the bus
stopped and the school arrived. All
the students went down and rushed
toward their respective classes. Yani,
amazed by her (the lady's) charm,
thought about her subconsciously
throughout the day. On her way back
home, she wondered if she could
meet that lady again.

Many days passed and the summer
vacation started. Yani was busy
completing her homework. One day,
a lady entered her room; Yani turned

back and found that it was that lady
whom she had met on the bus once.
The lady waved her hand and said,
"Hello!! I am your new neighbour,
Yani..... “Before she could finish,
little Yani hugged her and said,
"Same pinch, my name is also Yani,
and | am 6 years old." The lady
smiled and said, "I’'m Yanika, but if
you want, you can call me Yani di."
Little Yani was blushing and tried to
hide her face with her hands. Yanika
comforted her and asked if she
wanted to play any games. Little
Yani rushed towards the almirah and
bought all her toys to show and play
with Yanika. Both of them played
and talked for hours. From that day,
Yanika used to come to Yani's place
and help her complete her homework.
They used to talk a lot and play many
games with each other. Yanika even
sang many songs for her. As days
passed, their bond became stronger
and stronger; Yani started idolizing
Yanika. One day, she told Yanika
that she wanted to be like her in the
adulthood phase. Yanika smiled in
relief and murmured to herself, "I’'m
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glad Yani, thanks for these words.
They mean a lot to me. The next day,
Yanika gifted a book, beautifully
covered with brown paper, to Yani.
The little girl was happy to receive a
gift from her idol. She wanted to
know the story written in the book
and asked Yanika to help her out.
Yanika opened the book and said it
was a story about Inya. Yani clapped
and put her head on Yanika’s
shoulder.

Yanika started, "Little Inya was a
brave girl, whose blood group and
nature were both the same, i.e., B+."
She was smart and intelligent but
suffered from autophobia. She was an
innocent child with a pure heart.
Things were not so smooth in her
childhood; she was being bullied for
her looks. Although she looked
pretty, the other girls in her class
didn’t find her beautiful. Inya used to
handle the situation bravely and
studied hard to score good marks.
Years passed, Inya’s school changed.
It was a new place, and the
environment was quite friendly. With
a lot of hope, she made a few new
friends and gradually discovered her
passion for the arts and culture,
especially music. Soon, music
became an integral part of her life.
She used to take part in cultural
activities like dance, painting, and
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music. She also got training in music
from a teacher. People used to
appreciate and praise her sweet voice.
She improved a lot in this field, but
with time, her practice time was
reduced, and a time came when she
had to take a break from music
classes, as she was in higher classes
in school and her grades suddenly
started dropping in the range of good-
to-average. She was mentally sad but
studied hard to pass out with a decent
score. Finally, her exams were over,
and she had a long break, which she
thought she could use for her passion.

In the beginning, it was hard for her,
as her voice was broken and she was
out of tune, which further saddened
her. But she didn’t give up; she
practised day after day, which
showed some improvement. Later,
her college life started, and she got to
know new people from different
backgrounds and their struggles. Inya
finally got motivated and decided not
to give up. She managed both her
studies and her passion for music and
found a new belief in herself. She
became more confident and
improved in all respects. She started
loving herself and got the courage to
express herself more than before,
naturally reaching a stage where she
beautifully carried an amazing aura.
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By 25, she had almost set up a home
studio for recording and had also
composed a few music scratches and
was all ready to celebrate her 26th
birthday and also the launch party for
her first book, which got a lot of
appreciation  from her family.
Invitations were sent to all the guests,
the venue was booked, and there was
only a week left. It was a beautiful
Sunday morning. She went out to buy
a new dress for the celebration. She
roamed around a lot of shops,
enjoyed the weather with her
favourite bike, and tried some new
cuisines. On her way back home, she
stopped at the tailor shop and told the
old lady to do the necessary fittings
on her dress. A few kilometres before
her home, she noticed some men
were harassing a girl, and suddenly,
they pushed the girl in front of Inya’s
bike. Inya lost control and somehow
saved the girl from being injured, but
she ended up crashing into a
lamppost and getting badly injured
on her head. She was immediately
hospitalized by the locals. One of the
locals took Inya’s phone to inform
her family, and then a message
popped up: "Hello Inya, we have
listened to your music compositions
and they are pretty impressive." We
are really looking forward to working
with you. The date, time, and place

Story

will be sent to you soon. "Yanika
closed the book and said that she had
to leave, as it was almost late. Yani
cried a little and was upset. She told
Yanika to stay at her place and
complete the story, as she wanted to
know the end. But Yanika refused
and requested that she complete the
story on her own. Yani somehow
agreed but asked her about the writer
and whether the story had a happy
ending. For this, Yanika asked Yani
if she was proud of her or not. Yani
replied that she is really proud of her
and wants to become like her. Yanika
replied that she is the author of this
book. Yani was shocked. She was so
happy that she started crying. Yanika
hugged her tightly. She comforted
her and asked her to complete the
book by today. She also told her to
tear the brown cover. Yani promised
to do so and asked her if she would
come tomorrow with another
storybook. Yanika uttered, "Thanks
for inspiring me™ and left her with a
smile. Little Yani sat again with the
book and tore the brown book cover.
There was a note: "This is the first
copy of the book. | have saved it for
you, Yani! "Yani smiled, but after
looking into the name of the book and
the author’s name, she immediately
went to the first page, and it left her
in a great shock. And she uttered,
"There is still music in the way you
breathe" and everything blacked out.
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This time she wasn’t falling into the
black whirlpool, rather she was
coming out. A low to high sound was
coming from the Holter monitor
(ECG machine). The doctor was
using a defibrillator as the heartbeat
was dropping. All of the family
members prayed, and after two days,
Inya awoke from her coma. The
doctor informed the family members
that Inya was out of danger, but she
needed to be kept under observation.
Many days passed, and slowly, Inya
recovered. She asked her parents to
reschedule the party dates and
requested the book publisher to pay
her a visit as she wanted to add a few
more things to the book. Later, she
replied to that message and informed
the music producer about the
accident she had met and asked for
another opportunity. After a month,
Inya finally decided to throw the
launch party, and arrangements were
started again. She even met the
producer and contributed to
composing the music, and also sang
the female part in the song.

Finally, the day arrived, and it turned
out to be a successful launch. She
even cut the cake to celebrate her
belated birthday. She carefully kept
the first copy and said that it was for
someone special. Her friends got

Story

suspicious and started pulling her leg,
as they thought that it was for her
crush. Inya gave them a hint to search
for that person in the book. Later that
night, Inya opened the book. It started
as, "Little Yani was a brave girl,...."
Then, she turned to the last page of
the book, which ended as”

"Dear little Yani, Thanks for
believing in me. | know you suffered
so much at such a young age and still
have the courage to fight back. Trust
me, you are stronger than you
believe. So, remember not to give up.
Maybe situations will get worse in
the future, but please don’t give up,
cutie. | know it will be hard, but you
can do it. And sometimes it's OK to
not be okay. Keep loving and
exploring yourself. Don’t limit
yourself under the pressure of the
situation; allow yourself to fly.

Yani, your 26-year-old”

[The name of the book which little
Yani was reading is "Dear Little
Yani" and the author is (the 26-year
old) Yani.]
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I Inspiration exists, but it has to find you working. *

— Poablo Pueosso-

Sujoy Mondal
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I Painting is just another way of keeping a diary. * .
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Inphotography there is a reality so subtle that
' it becomes more real than reality. »

— Alfred Stieglitz
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I 1he picture that you took with your camera is the
imagination you want to create with reality »

— Alfred Steglitz

Sayan Konar
CSE, 3RD YEAR
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