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Annual Sports, 2022 

 

 

 

 

 

 

 

 

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 

efficacious Cell of 

Regent Education and 

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” 

throughout the entire session 

we organized Inter-department 

tournaments for students as 

well as some sports activities 

for staff (teaching and non-

teaching). It is 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.  
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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: 

 CRICKET FOR BOYS 

 VOLLEYBALL FOR BOYS 

 ATHLETICS  

 FOR BOY STUDENTS  

 100 M RACE  

 SHOTPUT GAME  

 LONG JUMP 

 FOR GIRL STUDENT 

 50 M RACE  

 SHOTPUT GAME  

 LONG JUMP 

 SPOON RACE 
 

 

For Teaching and Non-teaching Staff 

 

 CRICKET 

 BREAK A POT 

 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. 
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IIC 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 (IIC) 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 IIC faculty members, the Cell has achieved two 

star grade from the Ministry within a very short time progression.   

The IIC 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 IIC 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: 

 Nominate teams for Smart India Hackathon 2022. 

 Project as a self-driven activity of IIC cell, Regent Education and Research 

Foundation Group of Institutions. 

 Inspire students to involve in innovative projects and develop their 

engineering skills. 
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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 & 

Research Foundation Group of 

Institutions at around 12 noon 

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. 

 

 

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 

Telecommunication Day to 

commemorate creation of 

International Telecommunication 

Union (ITU) on May 17, 1865. 

World Information Society Day was 

an international day proclaimed to be 

on 17th May by a United Nations 

General Assembly resolution, 

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 IIC Cell 4.0 of RERFGI Forming a 

Sustainable Start-up from an Innovative Idea 

 
 

The IIC 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. 

 

IIC-Driven Activity of IIC Cell 4.0 of RERFGI on Session/ 

Workshop on Business Model Canvas (BMC) 

 
The IIC 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 IIC 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. 

 

ভাষা আন্দালন দিবস  (International 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 “কলতান”. 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 8th 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 

 

5th 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  
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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. 

This year, NSS unit of 

RERFGOI in collaboration 

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. 
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প্রথম তিন তমতনট এবং িারপর 

অভীক ঘ াষ দতিদার 

সহকারী অধ্যাপক, ঘবতসক সাইন্স এন্ড তহউমযাতনটিজ তবভাগ 

 

১. ভূমিকা (Introduction) 

১৯২০ সালের ২০ শে এপ্রিে একটি শরৌলরাজ্জ্বে প্রিলে এক 

আসামােয প্রিতকক  সভার আলোজে করা হলেপ্রিে। আলোজক 

েযােোে একালেপ্রম অফ সালেলেস আর প্রিষেিস্তু প্রিে 

িাোপলের িকৃপ্রত। আকােগঙ্গাই (Milkyway) প্রক একমাত্র 

"দ্বীপ মহাপ্রিশ্ব" (island universe) োপ্রক এর িাইলরও অেয 

িাোপে আলি? এই প্রিে প্রিতকক  সভার মূে উপপািয। মাউন্ট 

উইেসে অিজারলভটপ্রর শেলক হারলো েযাপপ্রে (harlow 

shapley) এিং প্রপটসিালগকর অযালেলগপ্রে অিজারলভটপ্রর শেলক 

শহিার কাটিক স (Heber Curtis)  এই প্রিতকক সভার মূে িক্তা 

প্রিলেে। শসপ্রিে এর সভাে এই িলের শকালো প্রেস্পপ্রি হে প্রে। 

১৯২৪ সালে এর উির খ ুঁলজ শপলেপ্রিলেে এে ইে হািে 

(Edwin Hubble)। 

কল্পো করুে শে, শকালো এক অন্ধকার রালত, আপপ্রে শখাো মালে 

প্রিপ্রভন্ন দূরলে একটি ফ্ল্যােোইট (flashlight) রাখলেে। 

িপ্রতলেলত্র শসই আলোর আলপপ্রেক ঔজ্জ্বেয (specific 

intensity) পপ্ররমাপ কলর, আপপ্রে ি ঝলত পারলিে আলোটি কত 

দূলর আলি। কারণ আলোর ঔজ্জ্বেয দূরলের িলগকর সালে 

িযস্তাে পালত (inversely) পপ্ররিপ্রতক ত হে। হািে ১০০ ইপ্রি 

উইেসে শটপ্রেলকালপর সাহালেয প্রিপ্রভন্ন েীহাপ্ররকার (nebula) 

ঔজ্জ্বেয পপ্ররমাপ কলরে। এিং শসই ঔজ্বলেযর মাে শেলক 

িস্তুগুপ্রের দূরে প্রেণকে কলরে। এই অে সন্ধাে িেক িযাপী এক 

প্রিরাট প্রিতলকক র উির প্রিে। আকােগঙ্গাই এই মহাপ্রিলশ্বর একমাত্র 

িাোপে েে। অসংখয িাোপে এক প্রিোে মহােূলণযর প্রভতর 

িাপ্রিলে রলেলি। 

 

২. আইনস্টাইননর মির িহামিশ্ব থেনক হািনের সূত্র (From 

a static Universe of Einstein to Hubble’s law) 

১৯১৭  সালে আেিাটক  আইেস্টাইে, তার আলপপ্রেকতা তলের 

(Theory of relativity) উপর প্রভপ্রি কলর একটি প্রির 

মহাপ্রিলশ্বর কল্পো কলরে। অেকাৎ এমে একটি ব্রম্ভান্ড ো সমলের 

সালে পপ্ররিপ্রতক ত হে ো। এই তলে আইেস্টাইে, একটি 

মহাজাগপ্রতক ধ্রুিক (cosmological constant) এর িযিহার 

কলরে ো মহাকলষকর আকষকণ িলের উলটা প্রিলক কাজ কলর এিং 

এই ব্রম্ভান্ডর প্রিতািিা িজাে রালখ। 

১৯১৭ সালেই োচ প্রিজ্ঞােী উইলেম প্রে প্রসটার (Willem de 

Sitter) অঙ্ক কলষ শিখালেে শে েপ্রি মহাপ্রিলশ্বর ভর ো োকলতা 

তাহলে এই মহাজাগপ্রতক ধ্রুিক এর িভালি অপ্রত দ্রুত িসাপ্ররত 

হলতা। ১৯২২ সালে, রাপ্রেোে প্রিজ্ঞােী আলেকজান্ডার প্রিেমযাে 

(Alexander Friedmann) িস্তাি প্রিলেে শে মহাজাগপ্রতক 

ধ্রুিক িািাও একটি মহাপ্রিশ্বও িসাপ্ররত প্রকংিা সংকুপ্রচত হলত 

পালর এিং এটি মহাপ্রিলশ্ব কতটা পিােক রলেলি তার উপর প্রেভক র 

কলর। তাহলে প্রক কলর শিাঝা সম্ভি শে মহাজাগপ্রতক িস্তুগুপ্রে 

পরস্পর শেলক দূলর সলর োলে োপ্রক কািাকাপ্রি চলে আসলি? 

একটি শেলের হলেকর তীক্ষ্ণতা ক্রমাগত িৃপ্রি পাে েত শেেটি কালি 

আলস এিং শেেটি েত দূলর সলর োে তালতা তীক্ষ্ণতা হ্রাস পাে। 

গপ্রতলিলগর সালে তীক্ষ্ণতার এই পপ্ররিতক ে ঘলট েলের কম্পাঙ্ক 

(frequency) িা তরঙ্গদিঘকযর (wavelength) পপ্ররিতক লের জেয। 

এই ঘটোটি েপোর এলফক্ট (Doppler effect) োলম পপ্ররপ্রচত।  

 

এই আপাত পপ্ররিতক েটি েেত্র িা িাোপে দ্বারা প্রেগকত দৃেযমাে 

আলোর জেযও েেয করা োে। েপ্রি একটি েেত্র পৃপ্রেিীর প্রিলক 

অগ্রসর হে, তলি এটি প্রির আলোর উৎলসর ত েোে কম 

তরঙ্গদিলঘকযর আলো প্রেগকত কলর। অেকাৎ তরঙ্গদিঘকযটি িণকােীর 

েীে িালের প্রিলক সলর োে, এলক ব্লুপ্রসফ্ট (Blueshift) িো হে। 

উলটাভালি প্রচো করলে, আমালির শেলক দূলর সলর োওো  
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একটি েেলত্রর আলো িীঘকতর তরঙ্গদিলঘকযর প্রিলক সলর োলে 

িলে মলে হলি। শেলহত  এটি িণকােীর োে িালের প্রিক, 

শজযাপ্রতপ্রিকজ্ঞােীরা এলক শরেপ্রেফট (Redshift) িলেে। ১৯২৯ 

সালে, এেউইে হািে, কযাপ্রেলফাপ্রেকোর পাসালেোে কালেকপ্রগ 

অিজারলভটপ্ররলত কাজ করার সমে, িহু দূরিতী িাোপলের 

শরেপ্রেফ্ট (redshift) পপ্ররমাপ কলরে। এই শরেপ্রেফ্ট িমাে কলর 

শে েেত্র তো িাোপেগুপ্রে ক্রমাগত এলক অলেযর শেলক দূলর 

সলর োলে। অেযভালি িেলে মহাপ্রিশ্ব ক্রমাগত িসাপ্ররত হলে। 

এেউইে হািে শিখলত পাে শে িাোপেগুপ্রের দূলর সলর 

োওোর শিগ সিসমে তালির দূরলের সমাে পাপ্রতক। অেকাৎ শে 

িাোপেটি আমালির শেলক েত দূলর অিপ্রিত, শসটি আমালির 

শেলক তলতা দ্রুত দূলর সলর োলে। শিগ এিং দূরে, এই দুটির 

অে পাত 'হািে ধ্রুিক' (Hubble constant) োলম প্রিখযাত এিং 

এই ধ্রুিকটি মহাপ্রিলশ্বর সম্প্রসারলণর হারলক প্রের্কাপ্ররত কলর।  

আর্ প্রেক গলিষণা িাপ্রি করলি শে এই হািে ধ্রুিকটিও আিলত 

ধ্রুিক েে; এর মাে ক্রমাগত িৃপ্রি পালে িা অেয ভালি িেলে, 

মহাপ্রিলশ্বর িসারলণর হার িৃপ্রি পালে। 

৩. একটি িহামিনফারণ (Bigbang) 

মহাপ্রিলশ্বর িসারণলক েপ্রি একটি িাোিপ্রি িা প্রসলেমা প্রহসালি 

কল্পো করা োে এিং শসই প্রসলেমাটি েপ্রি উলটাপ্রিলক (rewind) 

চাোলো হে, তাহলে একটি ম হূতক  আসলি েখে এই ব্রহ্মাণ্ডর 

সমস্ত ভর একটি প্রিন্দ লত শকন্দ্রীভূত প্রিে। এই প্রিন্দ টিলক 

প্রসঙ্গ োপ্ররটি (singularity) িো হে। এই প্রিন্দ টির ঘেে 

(density) প্রিে অসীম এিং তাপমাত্রা (temperature) প্রিে 

অকল্পেীে মাত্রাে শিপ্রে। এটিই সৃপ্রির আপ্রিমতম ম হূতক । শকালো 

এক অজাো কারণিেতঃ, আে মাপ্রেক ১৩.৮ প্রিপ্রেেে (১ প্রিপ্রেেে 

= ১০০ শকাটি) িির আলগ এক মহাপ্রিলফারলণর (Bigbang) 

ফলে এই শকন্দ্রীভূত সমস্ত ভর এলক অলেযর শেলক দূলর সলর 

শেলত শুরু কলর। এিং জন্ম হে এই মহাপ্রিলশ্বর।  

মহাপ্রিলশ্বর সম্প্রসারণলক িােই একটি প্রিলফাপ্ররত শিামার সালে 

ত েো করা হে। এটা আিলত প্রকন্তু তা েে। িপ্রতটি শিামার একটি 

শকন্দ্র োলক শেখাে শেলক শিামা প্রিলফাপ্ররত হে, এিং শিামার 

ট কলরাগুপ্রে শসই শকন্দ্র প্রিন্দ  শেলক দূলর সলর োে। শস্পস িা িাে 

িা জােগাটি একটি পটভূপ্রম প্রহসালি প্রির োলক। অেযপ্রিলক, 

মহাপ্রিলশ্বর সম্প্রসারণ হে শস্পস িা িালের  একটি সম্প্রসারণ, ো 

তার সালে সিপ্রকি  (ভর এিং েপ্রক্ত) িহে কলর। এই চমকিি 

র্ারণাটি (hypothesis) িেম বিজ্ঞাপ্রেক গলিষণাপলত্রর আকালর  

 

 

১৯৩১ সালে িকাপ্রেত হলেপ্রিে োর শেখক প্রিলেে শিেপ্রজোে 

শজযাপ্রতপ্রিকজ্ঞােী এিং কযােপ্রেক প লরাপ্রহত জলজক স শেমাইলত্র 

(Georges Lemaître)।  

৪. প্রেি মিন মিমনট (First three minutes) 

প্রকন্তু শকমে প্রিে এই আপ্রিমতম ম হূতক গুলো। আজলকর 

পিােকপ্রিজ্ঞাে তার একটা শমাটাম টি র্ারণা প্রিলত পালর। মহাপ্রিলশ্বর 

শে শচহারা আজ আমরা জাপ্রে, শসরকম পপ্ররপ্রিপ্রত বতরী হলত 

এখেকার প্রহসালি িাে ৭ প্রিে সমে শেলগপ্রিলো। তার মলর্য িেম 

প্রতে প্রমপ্রেলট সিলেলক শিপ্রে গুরুেপূণক ঘটোগুপ্রে ঘলটপ্রিলো। 

আমরা এই িেম প্রতে প্রমপ্রেটলক সাতটি গুরুেপূণক ে লগ ভাগ 

করলত পাপ্রর। িপ্রতটি ে লগর আোিা তাপমাত্রা এিং ঘেে প্রিে।  

 

মহাপ্রিলফারলণর পরপরই, িেম শে সমেটি অপ্রস্তলে এলসপ্রিে 

তা হে প্ল্যাঙ্ক ে গ (Planck Epoch)। এই সমেকালে, মহাপ্রিলশ্বর 

তাপমাত্রা প্রিে ১০৩২ শকেপ্রভে, এই অেকল্পেীে তাপমাত্রাে 

িকৃপ্রতর চারটি শমৌপ্রেক িে (primary force) েোক্রলম 

মহাকষীে িে (Gravitational force), তপ্রিৎ-শচৌম্বকীে িে 

(Electromagnetic force), দুিকে িে (weak force) এিং 

েপ্রক্তোেী িে (strong force) একসলঙ্গ একটি একত্রীভূত িে 

(super force) প্রহসালি প্রিিযমাে প্রিে। এই ে গটি সিকলমাট ১০-৪৩  

শসলকন্ড িােী হলেপ্রিে। 

GUT িা "গ্রযান্ড ইউপ্রেফাইে প্রেওপ্রর" ে গ (Grand Unified 

Theory epoch) শুরু হলেপ্রিে, েখে মহাপ্রিলশ্বর িেস প্রিে মাত্র 

১০-৪৩ শসলকন্ড এিং এটি প্রিগ িযাংলের ১০-৩৬ শসলকন্ড পেকে 

অিযাহত প্রিে। প্ল্যাঙ্ক ে লগর পর, মহাকষক িে স্টযান্ডােক  মলেলের  
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(Standard model) অেয প্রতেটি শমৌপ্রেক িে শেলক আোিা 

হলে োে। তাই এখে, (GUT ে লগ), তপ্রিৎ-শচৌম্বকীে িে 

(Electromagnetic force), দুিকে িে (weak force) এিং 

েপ্রক্তোেী িে (strong force) একটিমাত্র িে প্রহসালি কাজ 

করলতা। অপ্রর্কন্তু, এই ে লগর শেলষর প্রিলক, ব্রহ্মাণ্ডর তাপমাত্রা 

১০৩২ শকেপ্রভে শেলক ১০২৯ শকেপ্রভে -এ শেলম এলসপ্রিে। 

প্রিগ িযাং-এর পর ইলেলরাউইক ে গটি (Electroweak epoch) 

তৃতীে িালে এলসপ্রিলো। এই ে লগ, েপ্রক্তোেী িে (strong 

force)  পৃেক হলে োে; এইভালি দুিকে এিং তপ্রিৎ শচৌম্বকীে 

িে একটি একক িে প্রহসালি আত্মিকাে কলর। এইসমে (১০-৩৩ 

শসলকন্ড সমলে), হোৎ একটি মহাজাগপ্রতক ফীপ্রত 

(cosmological inflation) শুরু হে এিং মহাপ্রিশ্ব দ্রুতগপ্রতলত 

িসাপ্ররত হলে একটি শিাটলের আকার শেলক একটি ম প্রির সমাে 

আকালর িি হলেপ্রিে। এই িসারণ আলোর শচলে দ্রুত গপ্রতলত 

ঘলটপ্রিলো। োইলহাক, এই িযাপক সম্প্রসারলণর প্রপিলের সঠিক 

পিােকপ্রিিযার সূত্রগুপ্রে আজও স্পিভালি জাো শেই। 

মহাজাগপ্রতক ফীপ্রত খ ি দ্রুত শেষ হে, এিং পরিতীকালে, 

মহাপ্রিশ্ব স্বাভাপ্রিকভালি িসাপ্ররত হলত শুরু কলর। মহাপ্রিলশ্বর 

িেস েখে ১০-৩২ শসলকন্ড, তাপমাত্রা ১০০ ট্রিপ্রেেে ট্রিপ্রেেে 

শকেপ্রভে (১০২৬ শকেপ্রভে)এ শেলম আলস এিং  W এিং Z  

শিাসলের মলতা শমৌপ্রেক কণার জন্ম হে। 

প্রিগ িযাং এর ১০-১২ শসলকন্ড পলর ইলেলরাউইক ে গ শেষ হে 

এিং তারপর শকাোকক  ে গ (Quark epoch) শুরু হে। ততেলণ, 

মহাপ্রিশ্ব েলেি োন্ডা হলেলি এিং প্রহগস শেত্রও (Higgs field) 

ধ্বোেক মাে োভ কলরলি। ফেত, ইলেলরামযাগলেটিক িে এিং 

দুিকে িে পরস্পর শেলক প্রিপ্রেন্ন হলে োে। এিং, চারটি শমৌপ্রেক 

িেই  তালির সতন্ত্র পপ্ররচে োভ কলর। ফেস্বরূপ, সমস্ত শমৌপ্রেক 

কণাগুলোই প্রহগস শেলত্রর সালে শোগালোগ করলত পালর এিং 

প্রেজস্ব ভর অজক ে করলত সেম হে। এই সমে শকাোকক  (Quark) 

এিং গ্লূওে (Gluon) কণাগুপ্রে একটি প্রমশ্রলের (primordial 

soup) েযাে সিকত্র প্রিরাজমাে প্রিে। প্রকন্তু তখেও তাপমাত্রা  

এলতাখাপ্রেও কলমপ্রে শে শকাোকক গুপ্রে পরস্পলরর সালে সংে ক্ত 

হলে শিাটে িা প্রেউেলের মলতা হযাড্রে বতপ্রর করলত পালর। 

িসঙ্গত িলে রাখা োে, পিােকপ্রিিযার আিেক মলেলে, শকাোকক  

হে িােপ্রমক কণাগুপ্রের মলর্য একটি। একটি হযাড্রে বতরী করলত 

দুই িা তলতাপ্রর্ক শকাোলকক র িলোজে হে োরা গ্লুওলের সাহালেয 

প্রেলজলির মলর্য সংে ক্ত হে। 

 

 

শকাোকক  ে গ শেষ হওোর পরপরই এিং প্রিগ িযাং এর ১ 

মাইলক্রালসলকন্ড পর হযাড্রে ে গ শুরু হে। এই সমলের মলর্য, 

তাপমাত্রা আরও কলম োে এিং পূিকিতী ে লগর শকাোকক গুপ্রে 

একপ্রত্রত হলে হযাড্রে বতপ্রর করলত সেম হে। এই সমলের 

শেলষর প্রিলক শকিে শিাটে এিং প্রেউেলের মলতা হােকা 

প্রিপ্রতেীে হযাড্রে বতরী হে। প্রিগ িযাং এর ১ শসলকন্ড পলর হযাড্রে 

ে গ শেষ হে। 

জলন্মর ১ শসলকন্ড পলর মহাপ্রিলশ্বর তাপমাত্রা শেপটে োমক  

আলরকটি িােপ্রমক কণা বতপ্ররর জেয েলেি অে কূে হলে ওলে। 

শেপটে এক র্রলের িাকৃপ্রতক শমৌপ্রেক কণা এিং এটি শকালো 

উপািাে কণার সমন্বলে গঠিত হে ো। ইলেকেে হে শেপটলের 

একটি িহুে িচপ্রেত উিাহরণ। এই সমলের মলর্য ক্রমাগত 

শেপটে এিং অযাপ্রন্ট-লেপটে বতপ্রর হলত শুরু কলর এিং এই 

উৎপািে ১০ শসলকন্ড র্লর চেলত োলক। এই ে গটি শেপটে ে গ 

(lepton epoch) োলম পপ্ররপ্রচত। োইলহাক, মহাপ্রিশ্ব এই সমলে 

অস্বে (opaque) প্রিে কারণ শফাটেগুপ্রে সহলজই এই ম ক্ত 

ইলেকেে দ্বারা প্রিপ্রেপ্ত হপ্রেলো।  

এই ম হূতক  পেকে, মহাপ্রিলশ্বর সমগ্র ভরই মূেত শিাটে, প্রেউেে, 

ইলেকেে এিং শফাটে রূলপ প্রিিযমাে প্রিে। োলির মলর্য শফাটে 

কণাগুপ্রের সংখযা প্রিে অেযােয কণালির ত েোে িহুগুে শিপ্রে। 

এইসমে, চারটি শমৌপ্রেক িেই তালির িতক মাে রূপ োভ 

কলরপ্রিে। ফেস্বরূপ প্রেউপ্রিওপ্রসলেপ্রসস (Nucleosynthesis) িা 

জটিে প্রেউপ্রিোলসর জন্মিপ্রক্রো শুরু করার উপে ক্ত পপ্ররপ্রিপ্রত 

বতরী হলেপ্রিে। এটি এমে একটি িপ্রক্রো োর মার্যলম আমালির 

মহাপ্রিলশ্ব শিপ্রেরভাগ ভারী উপািাে বতপ্রর হে। মহাপ্রিলশ্বর ২ 

প্রমপ্রেট িেলস, তাপমাত্রা ১.২ প্রিপ্রেেে প্রেপ্রগ্র শকেপ্রভলের প্রেলচ 

শেলম োে। এই তাপমাত্রাে, শফাটলের গি েপ্রক্ত প্রিে ১.৮ x ১০-

১৪ জ ে, ো প্রকো একটি প্রেউলটপ্ররোম (deuterium) 

প্রেউপ্রিোলসর িাইপ্রন্ডং েপ্রক্তর (binding energy) সমত েয। 

একটি প্রেউলটপ্ররোম প্রেউপ্রিোলস একটি শিাটে এিং একটি 

প্রেউেে োলক ো েপ্রক্তোেী পারমাণপ্রিক িে দ্বারা সংে ক্ত োলক। 

মহা প্রিলফারলণর দুই প্রমপ্রেট পলর, শিাটে এিং প্রেউেলের 

সংপ্রমশ্রলণ প্রেউলটপ্ররোম বতপ্রর হলেপ্রিে। মহাপ্রিলফারলণর পর 

িেমিালরর মলতা মহাপ্রিলশ্ব একটি শিাটলের শচলে শিপ্রে জটিে 

প্রেউপ্রিোস জন্ম হে।  েপ্রিও তখেও মহাপ্রিলশ্বর শিপ্রেরভাগ 

শিাটে, হাইলড্রালজে প্রেউপ্রিোস প্রহসালি প্রিপ্রেন্ন অিিাে রলে 

োে এিং অিলেলষ, মহাপ্রিলফারলণর ৩ প্রমপ্রেট পলর, মহাপ্রিলশ্বর  
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তাপমাত্রা ১ প্রিপ্রেেে প্রেপ্রগ্র শকেপ্রভলের প্রেলচ শেলম আলস। এই 

তাপমাত্রাে, শফাটলের গি েপ্রক্ত প্রিে ১.৫ x ১০-১৪ জ ে, ো 

প্রহপ্রেোম (helium) প্রেউপ্রিোলসর িাইপ্রন্ডং েপ্রক্তর সমত েয। 

স তরাং, ৩ প্রমপ্রেট িেলস, প্রেউলটপ্ররোম, শিাটে এিং প্রেউেে 

প্রিপ্রভন্ন িপ্রক্রোর মার্যলম সংলোপ্রজত (nuclear fusion) হলে 

প্রহপ্রেোম প্রেউপ্রিোস গেে কলর। েখে এই ঘটোগুপ্রে ঘলটপ্রিলো, 

ততেলে এই মহাপ্রিশ্ব ক্রমাগত িসাপ্ররত এিং আরও োন্ডা 

হপ্রেলো। 

 

২০ প্রমপ্রেলটর মলর্য, মহাপ্রিশ্ব আর পারমাণপ্রিক সংলোজে 

(nuclear fusion) জেয আর েলেি গরম প্রিলোো, প্রকন্তু এই 

তাপমাত্রাও একটি পরমাণ র অপ্রস্তলের জেয প্রকংিা শফাটলের 

িহুদূর ভ্রমলণর জেয েলেি শিপ্রে প্রিে । তাই এই ম হূলতক র 

ব্রম্ভান্ডলক একটি অস্বে প্ল্াজমা (plasma) রূলপ কল্পো করা োে। 

এরপর প্ররকপ্রম্বলেেে ে গ (recombination epoch) শুরু হে 

িাে ১৮,০০০ িিলর এলস। এই সমলে এলস ইলেকেে প্রহপ্রেোম 

প্রেউপ্রিোলসর সালে প্রমপ্রেত হলে He+ আেে গেে করলত শুরু 

কলর। িাে ৪৭,০০০ িিলর, মহাপ্রিশ্ব েীতে হওোর সালে সালে 

এর আচরণ প্রিপ্রকরলণর পপ্ররিলতক  ভলরর দ্বারা িভাপ্রিত হলত শুরু 

কলর। 

িাে ১০০,০০০ িির পর, িেলম প্রেরলপে প্রহপ্রেোম পরমাণ  

(neutral Helium atom) গেলের পর, িেম অণ  প্রহসালি 

প্রহপ্রেোম হাইড্রাইে (Helium Hydrite) বতরী হে । তারও 

অলেক পলর, হাইলড্রালজে এিং প্রহপ্রেোম হাইড্রাইে প্রিপ্রক্রো কলর 

আণপ্রিক হাইলড্রালজে (H2) বতপ্রর কলর ো িেম শেলকালো 

েেলত্রর জেয িলোজেীে জ্বাোেী (fuel)। িাে ৩৭০,০০০ িিলর 

এলস, প্রেরলপে হাইলড্রালজে (neutral hydrogen) পরমাণ গুপ্রে 

গেে িপ্রক্রো শেষ হে, এিং ফেস্বরূপ মহাপ্রিশ্বও িেমিালরর 

মলতা স্বে (transparent) হলে ওলে। েিগঠিত পরমাণ গুপ্রে –  

 

 

ির্ােত হাইলড্রালজে, প্রহপ্রেোম এিং স্বল্প পপ্ররমাণ প্রেপ্রেোম 

(lithium) - প্রেলজলির মলর্য প্রিপ্রক্রো কলর িচ র শফাটে 

(photon decoupling) কণার জন্ম শিে। এই শফাটেগুপ্রে 

আজও মহাজাগপ্রতক মাইলক্রাওলেভ পটভূপ্রম (Cosmic 

Microwave Background) প্রহসালি সোক্ত করা োে। এটি 

িতক মালে মহাপ্রিলশ্বর আমালির িাচীেতম িতযে পেকলিেণ। 

৫. কৃষ্ণ যুগ এিং প্রেি নক্ষত্র (The dark era and the 

first star) 

৩৭০,০০০ িির শেলক িাে ১ প্রিপ্রেেে িির সমেকাে পেকে 

মহাপ্রিশ্ব স্বে প্রিে প্রকন্তু তখে হাইলড্রালজলের শমঘ একপ্রত্রত হলে 

শকালো েেত্র িা িাোপে বতপ্রর করলত পালর প্রে। তাই আলোর 

শকােও েত ে উৎস প্রিে ো। প্রকন্তু এই ব্রম্ভান্ড তখে হােকা কমো 

রলের কসপ্রমক মাইলক্রাওলেভ িযাকগ্রাউন্ড দ্বারা পপ্ররপূণক প্রিে। 

মহাপ্রিলশ্বর িসারলণর সালে সালে এই শফাটেগুপ্রের তরঙ্গদিঘকয 

র্ীলর র্ীলর িৃপ্রি শপলত োলক এিং দৃেযমােতার িাইলর চলে োে। 

মহাপ্রিশ্ব জ লি শেলম আলস অন্ধকার ে গ (dark age)। 

িাে ২০০ শেলক ৫০০ প্রমপ্রেেে িিলরর মলর্য, মার্যাকষকণ িলের 

িভালি শসই আপ্রিম মহাপ্রিলশ্বর ভর প্রিপ্রভন্ন িালে একপ্রত্রত হলত 

শুরু কলর এিং িেম িজলন্মর তারাগুপ্রে জন্ম প্রেলত শুরু কলর। 

ব্রম্ভালন্ড প েরাে আলোর উলন্মাচে হে। েেত্রলির এই আপ্রি 

িজন্মলক এখেও শজযাপ্রতপ্রিকিযাগতভালি (astronomically) 

পেকলিেণ করা সম্ভি হেপ্রে। প্রকন্তু র্ারণা করা হে তারা হেত 

প্রিোে আেতলের (১০০ - ৩০০ গুে শসৌর ভর) এিং অ-র্াতি 

(non-metalic) প্রিে। এখে মহাপ্রিলশ্ব আমরা শে তারালির 

শিখলত পাই, তালির ত েোে িেম িজলন্মর েেত্রগুপ্রের 

জীিেকাে অলেক কম প্রিে। এই সি েেত্রলির শপলট িচ র চাপ 

ও তালপ ভারী শমৌেগুপ্রে (heavy elements) জন্ম প্রেলত শুরু 

কলর। েখে স পারলোভা প্রিলফারলণর (supernova 

explosion) মার্যলম এই তারাগুপ্রের মৃত য হে, তখে এই ভারী 

শমৌেগুপ্রে ব্রম্ভান্ডর সিকত্র িপ্রিলে পলর। 

৬. পমরমিষ্ট (Annex)  

১ প্রিপ্রেেে িির শেলক িাে ১২.৮ প্রিপ্রেেে িির র্লর, এই মহাপ্রিশ্ব 

িাে একই শচহারাে িতক মাে এিং এই শচহারার ব্রম্ভান্ডলকই আজ 

আমরা শিখলত পাই এিং ভপ্রিষযলত অলেক প্রিপ্রেেে িির র্লর 

এটিলক একই রকম শিখলত পালিা। আমালির িাোপে িাে 

১৩.৬  প্রিপ্রেেে িির আলগ বতপ্রর হলত শুরু কলর এিং শসৌরজগৎ  
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(solar system) সৃপ্রি হে ৪.৫ প্রিপ্রেেে িির আলগ, পৃপ্রেিীলত 

জীিলের িেম প্রচহ্নগুপ্রে িাে ৩.৭ প্রিপ্রেেে িির আলগ আপ্রিভূক ত 

হলেপ্রিে। 

এই মহাপ্রিলশ্বর ভপ্রিষযৎ প্রক? ব্রম্ভান্ড প্রক এই ভালি প্রচরকােই 

িসাপ্ররত হলত োকলি োপ্রক শকালো এক ম হূলতক  প্রগলে এই িসারণ 

িন্ধ হলে প্রিপ্রতেীে অিিা বতরী হলি? োপ্রক শকালো এক ম হূলতক  

শুরু হলি সংলকাচে এিং সংকুপ্রচত হলত হলত ব্রম্ভান্ড আিার 

একটি প্রিন্দ লত পপ্ররণত হলি? এই সমস্ত িলের েোেক উির 

আজও প্রিজ্ঞােীরা খ ুঁলজ চলেলিে। িহু রহলসযর উলন্মাচে হওো 

এখেও িাপ্রক। িচপ্রেত ভর এিং মার্যাকষকণ িে িািাও আরও 

প্রকি  অেেয সার্ারণ ভর এিং েপ্রক্ত এই প্রিশ্বব্রম্হালন্ডর িসারণলক 

প্রেেন্ত্রণ করলি। তালিরলক আমরা োকক  মযাটার (dark matter) 

এিং োকক  এোপ্রজক  (dark energy) িলে জাপ্রে। এই প্রিশ্বচরাচলর 

েত ভর আমরা শিখলত পাই, তা শমাট ভলরর ৫%। িাপ্রকটা এই 

োকক  মযাটার এিং োকক  এোপ্রজক  দ্বারা পপ্ররপূণক। এই োকক  মযাটার 

এিং োকক  এোপ্রজক র শকালোরকম চপ্ররত্রগত বিপ্রেিয আজও আমরা 

জােলত পাপ্রর প্রে। তলি আমরাও হাে শিলি শিি ো শকালোপ্রিে। 

গলিষণা চেলতই োকলি। সলতযর িকাে হলিই। 
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A Review of Rail Tracks by Thermit Welding 
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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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The main focus of our research area 

based on thermit welding, where it is 

used to maintenance and 

improvements of railway tracks. 

 

2. Advantages & Disadvantages 

of Welding Process: 

2.1. Advantages: 

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 

provided with the welding 

process. 

4. Applicable to all metals and 

alloys. 

5. Difficult shapes can be 

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. 

 

 

 

8. The welding process requires 

less workspace in comparison 

to riveting. 

9. Any space of the joint can be 

made with ease. 
 
 

2.2. Disadvantages: 

 

1. Gives out harmful radiation, 

fumes, and spotless (a sudden 

sprinkle of spark). 

2. Joints of welding are 

additional breakable.  

3. Results in distortion and 

induces internal stresses. 

4. It needs certain jigs and 

fixtures to hold metals 

properly. 

5. Skilled workers and electricity 

are needed for welding. 

 

 

 

 

 

 

 

Figure 1: Types of Welding illustration in flow chart 
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3. Discussion on Thermit 

Welding: 

 

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 (III) 

oxide is commonly used: 

Fe2O3 + 2Al → 2Fe + Al2O3 

The products are Al2O3, 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 

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: Review Papers 

Consecutively: 

 
Sl No Title of the 

Paper 

Author Area 

1 Ultrsonic 

Testing of 

Aluminotherm

ic Welded 

Joints of Rail 

Tracks 

B. 

Sladojevic 

Manufactu

ring with 

Railway 

2 Thermite Rail 

Welding: 

History, 

Process 

Developments

, 

Current 

Practices and 

Outlook for 

the 21st 

Century 

C. P. 

Lonsdale 

Manufactu

ring with 

Railway 

3 Study of Heat 

Affected Zone 

(HAZ) in  

Friction 

Welding 

Process 

Moarrefza

deh 

Manufactu

ring 

4 Analysis of 

the Causes of 

the Cracks in 

the Thermit 

Welds of the 

Tram Rails 

Type 60R2 

 

K. Dariusz 

Manufactu

ring with 

Railway 

5 Recent Trend 

of Welding 

Technology 

Development 

and 

Applications 

O. Kenj,   

M. 

Masatoshi 

Manufactu

ring 

6 A Study on 

Metal Transfer 

Mechanism in  

T. 

Choudhary  

 

Manufactu

ring 
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Gas Metal Arc 

Welding 

 

 

K. 

Chaudhary 

7 Parametric 

Optimization 

of Gas Metal 

Arc Welding 

Process by 

Taguchi 

Method on 

Weld Dilution 

M. 

Aghakhani  

E. 

Mehrdad,  

E. Hayati 

Manufactu

ring 

8 Finite-Element 

Simulation of 

Aluminum 

Temperature 

Field in Laser 

Welding 

Moarrefza

deh 

Manufactu

ring 

9 Trends in Rail 

Welding 

Technologies 

& our Future 

Approach 

 
 

K. Saita,  

K. 

Karimme 

M. U.  K.  

Iwano, 

T. Y. K.  

Hiroguchi 
 

Manufactu

ring with 

Railway 

10 Shielded 

Metal Arc and 

Thermite 

Welding  

effect to 

Residual 

Stress, 

Hardness and 

Crack of R54-

Rail Weld 

Joint 

Yurianto, 

 G. D. 

Haryadi, 

Nugroho, 

 

Sulardjaka, 

S. A.  

Widayanto 

Manufactu

ring with 

Railway 

11 A Review on 

Advance 

Welding 

Processes 

K. 

Chaudhary 

Manufactu

ring 

12 Submerged 

Arc Welding- 

A Review 

Paper 

M. Hassan, 

 S. K. Jha,  

V. Pandey 

Manufactu

ring 

13 Numerical 

simulation for 

thermal and 

electrical 

optimization 

of Submerged 

Arc 

Welding 

(SAW) 

process 

Moarrefza

deh 

Manufactu

ring 

14 Optimal 

Parameter 

Determination 

on Friction 

Stir Welding 

P. Gopu, 

M. D. 

Anand 

Manufactu

ring 

Process of 

AA6061 using 

Grey Taguchi 

Method 

15 Heat transfer 

modelling of 

rail thermite 

welding 

Y Chen, F 

V 

Lawrence, 

C P L 

Barkan,  

J A 

Dantzig 

Manufactu

ring with 

Railway 

 

In the railway tracks, most articles of 

Thermit Welding are used 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- 

 
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. 

II. Repairing of teeth on gears and 

pinions and spokes of driving 

wheels. 

III. Welding of pipes, cables, 

conductors and shafts. 
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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 

used as a part of the seismic force-

resisting system in high seismic 

regions. But, after the 1994 

Northridge and 1995 Kobe 

earthquakes, severe damages 

incurred in the beam-column 

connections in these moment frames 

caught attention. The beam-column 

connections in buildings during the 

above seminal earthquakes were 

mainly due to moderate imposed 

inelastic demands. Typical failures 

included the fracture of the bottom 

beam flange-to -column flange 

complete joint penetration groove 

welds, cracks in beam flanges and 

cracks through the column section. 

Adopting capacity design criteria and 

strong column-weak beam 

philosophy are intended to develop 

strength hierarchy between structural 

actions within a member and across 

members during strong earthquake 

shaking; members are expected to 

fail predominantly in ductile flexural 

actions and ductile flexural actions 

are expected to occur in select 

members like ends of beams and 

column bases. AISC pre-qualified 

connections developed following the 

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 beam-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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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 

association. This is possible by 

inculcating restructuring and 

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 

economical activities thus economic 

upliftment. 

43



 

Technical Writing 

 

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. 

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. 

 

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. 
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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 103) 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 µm wavelength region are 

required for infrared sensing 

applications such as radiometric 

thermometry, and CO2 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 µm  
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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 

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°-500º C, then 

the furnace has been heated at a 

slower rate of 4° C /min till 1000°C-

1200ºC 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 × 10−5 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 

is 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 

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  
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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  
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 In the year 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, I 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.  

 

Life and Work 

 

 

2. Delhi Model 

The Delhi Electricity Reform Act  

 

 

 

 

 

 

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 l, rigidly clamped at two ends 

at x = 0 and x = l as: 

𝛿2𝑦

𝛿𝑡2
= 𝑣2

𝛿2𝑦

𝛿𝑥2
 

 

 

Fig.1. Baron Jean Baptiste Joseph Fourier 

(1768-1830) 

[Picture Courtesy, ‘Men of Mathematics’, 

Bell E. T; Simon and Schuster, New York, 

1937] 
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with the subsequent boundary 

constraints as;  

y(x,0) = f(x) 

y(0,t) = 0 

y(l,t) = 0 

𝛿𝑦

𝛿𝑡
(𝑥, 0) = 𝑔(𝑥) 

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: 

𝑦(𝑥, 𝑡) = ∑ 𝑎𝑘 sin (
𝑘𝜋𝑥

ℓ
) cos (

𝑘𝜋𝑣𝑡

ℓ
)

𝑘

 

Where the string extends over the 

interval [0,l] with fixed ends at x=0 

and x=l. The initial conditions of 

these superposition are: 

𝑦(𝑥, 0) = ∑ 𝑎𝑘 sin (
𝑘𝜋𝑥

ℓ
)

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  

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, ℓ = 
𝜆1

2
⁄  i.e., 𝜆1 =  ℓ. 

In the next mode, the string vibrates 

in two segments, as shown in the 

second pic. from the top. Hence ℓ =

𝜆2. In the third mode, the string 

vibrates in three segments so that 

𝜆3 = 2ℓ
3⁄ . When the string vibrates 

in four segments, then 𝜆4 = 2ℓ
4⁄ =

ℓ
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 𝑓1 = 1
2ℓ⁄ √

𝑇

𝑚
. 𝑓1 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 𝑓1 = 2 × 1
2ℓ⁄ √

𝑇

𝑚
= 2𝑓1. 

In the third mode of vibration, the 

frequency is thrice that of the 

fundamental and the note is called the 

third harmonic  𝑓3 = 2 × 1
2ℓ⁄ √

𝑇

𝑚
=

3𝑓1 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 𝑛𝑡ℎ 

harmonic, given by 𝑓𝑛 = 2 ×

1
2ℓ⁄ √

𝑇

𝑚
= 𝑛𝑓1. Hence, a string is 

therefore capable of emitting a full 

harmonic series, that is, a 

fundamental 𝑓1 and all its multiples. 

 

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 

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 Ĕcole 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. 

 

Fig 2. Normal modes of a vibrating string 
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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 aligned 

himself from fundamentalist  

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 Ĕcole Normale 

in 1794. The Ĕcole 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. 

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 Isère (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,  

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: 

𝛿𝑦

𝛿𝑡
− 𝛼∇2𝑦 = 0 

Where ∇2 is the Laplace operator and 

α 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  

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. 

 

 

 

 

 

 

 

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 𝑎𝑘 of the trigonometric 

series 𝑦(𝑢) for any function which 

has such an expansion. Under 

suitable convergence assumptions,  

Fig. 3. Idealized physical setting for heat 

conduction in a rod with homogenous 

boundary conditions. 

58



 

Technical Writing 

 

 

the integral 𝑎𝑘 =  ∫ 𝑦(𝑢) 𝑐𝑜𝑠(
𝜋𝑦

2
)

+1

−1
𝑑𝑦 = 

∫ [𝑎1 𝑐𝑜𝑠(
𝜋𝑦

2
) 𝑐𝑜𝑠 (2𝑘 + 1)

+1

−1

𝜋𝑦

2
+

𝑎2cos
3𝜋𝑦

2
 𝑐𝑜𝑠 (2𝑘 + 1) 

𝜋𝑦

2
+..........] can be 

carried out term-by-term. But all 

terms involving 𝑐𝑜𝑠 (2𝑗 +

1) 𝑐𝑜𝑠 (2𝑘 + 1)  for j ≠ k vanish when 

integrated from −1 to +1, leaving 

only the 𝑘𝑡ℎ 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  

 

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 [−𝜋, +𝜋] as 

an infinite trigonometric series as; 

𝑎0 + ∑ 𝑎𝑛 cos(𝑛𝑥) + ∑ 𝑏𝑛 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:     

𝑎0 =
2

𝜋
∫ 𝑓(𝑥)𝑑𝑥

𝜋

−𝜋

 

𝑎𝑛 =
1

𝜋
∫ 𝑓(𝑥) sin(𝑛𝑥)𝑑𝑥

𝜋

−𝜋

 

𝑏𝑛 =
1

𝜋
∫ 𝑓(𝑥) cos(𝑛𝑥)𝑑𝑥

𝜋

−𝜋

 

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  

 

 

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 MATLABTM 

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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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:  

𝑓(𝑥) = ∑ 𝐶𝑛𝑒𝑗𝑛𝑥

∝

−∝

 

the coefficients of the fundamental 

(for 𝑛 = 0) and the coefficients of the 

other harmonics (for 𝑛 =

 ±1, ±2, ±3, etc) can be determined 

by the parallel LC resonant circuit. 

The values of L and C are fixed and 

hence the value of resonance 

frequency 𝑓𝑟  =  
1

√(𝐿𝐶)
 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 𝑓𝑟 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. 

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 𝑓𝑟 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  

 

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.  
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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. 

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. 

Suggested Readings 

1. Mémoire sur la propagation de la 

chaleur dans les corps solides - Joseph 

Fourier, (1807)  

2. Mechanical Radiation, Lindsay, 

McGraw Hill publications, New York 

(1960) 

3. Advanced Acoustics, Raychaudhuri 

D. P, TNBS (Calcutta), (1992) 

4. Acoustic Measurements, Taylor, 

Archtech House (1952) 

5. A Tale of Two Cities, Dickens 

Charles, Chapman & Hall (London), 

(1859) 

6. Signals & Systems, Lathi B.P, Oxford 

University Press, (1998) 

7. The Analytical Theory of Heat 

(translated from French), Fourier J. B. 

J, Cambridge University (1850) 

8. High quality sound production, Moir, 

VN publishers, New York (1928) 

9. Signals & Systems, Oppenheim, et al, 

Prentice Hall of India (New Delhi) 

2011 

10. God Created the Integers: The 

Mathematical Breakthroughs That 

Changed History, Hawking Stephen, 

Penguin Books (New York), 2007 
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Dear Little Yani 
Anushree Saha 

3rd 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 I 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 

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 

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. I 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 

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. I 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. I 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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Assistant Professor, EE 
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2nd Year, MBA, RERF 
 

69



 

      কবিতা 

                                         নারী -সি বগুণে সম্পূে বা                                               
 

নারী তুমি অপরূপা, রূপপ গুপন সমূ্পর্ ণা, 

নারী তুমি িিতািয়ী, দয়ািয়ী,অবতার রূপপ অন্নপূর্ ণা। 

দুষ্টের দমন আর সৃষ্টির পালপন একাই তুমম মসদ্ধহস্তা, 

কখপনা তুমি মিশুর িাপতা সহজ সরল, কখষ্টনা বা তুমম শত্রু মনধষ্টন তুমম মিন্নমস্তা । 

সংসার ধম ণ পালন, সন্তান লালনন, তুমম একাই দশভূজা,                              

কখষ্টনা বা দময়ন্তী,কখষ্টনা বা সরস্বতী, কখষ্টনা বা ন াড়শী রূপপ চতুভূণজা । 

তুমম একাই সব ণংসহা, নেহময়ী, মাতৃরূষ্টপ তুমম সংমিতা, 

মনমভণক, মির-অমবচল রূষ্টপ, লাসযময়ী  রূষ্টপ পূজজতা । 

তুমম জায়া, জননী, কনযা, বনু্ধরূষ্টপ, সুস্বািয, সুমশক্ষার অমধকামরর্ী, 

জষ্টয়র ধজ্বাধারী, সমগ্র পুরু সমাজ মাষ্টে,একা তুমম রনরমিনী । 

নারী তুমম মহান সৃষ্টে, কলযার্ময়ী রূষ্টপ বমর্ ণতা, 

দুুঃখ লুমকষ্টয়, হাসযমুষ্টখ,দয়াময়ী রূষ্টপ তুমম,অষ্টনযর কষ্টে তুমম সহমমম ণতা । 

জাত পাষ্টতর উষ্টব ণ তুমম, নেহশীলা রূষ্টপ বজিতা, 

পরাধীনতার গ্লামনষ্টভষ্টদ, মুজির আশায়, আশাবাদী তুমম লমলতা । 

ধধর্য ণযশীলা তুমম,নসবাদাষ্টন তুমম অতুলনীয়া,  

অমবতীয়া তুমম, বুজদ্ধমতী তুমম,জ্ঞানদাময়ীরূষ্টপ ধরর্ীষ্টত হষ্টল অবতীর্ ণা । 

অগমতর গমত তুমম, অনাষ্টের নাে তুমম, রামধকরূষ্টপ কখষ্টনা মবরহী,কখষ্টনা বা উচ্ছমল নেমমকা, 

ডািার, ইজিমনয়ার, মশমক্ষকা, পুমলশ, সব ণষ্টক্ষষ্টে পারদশী তুমম, কখষ্টনা বা সফলতম 

মবমানষ্টসমবকা। 

একই অষ্টি র্যার এতরূপ, সকল বাধা র্যার কাষ্টি হয় েমতহত,  

একমবংশ শতাব্দীর জাগ্রতবাষ্টর আধুমনক হষ্টয়ও আজ নস হয় অবলুষ্টিতা । 

নদীর মষ্টতা, মনজ িষ্টি নর্য হয় েবামহনী, তাষ্টক আটষ্টক রাখা সবারই োয় অসাধয, 

বরং সৃষ্টেকর্ত্ণার নেষ্ঠ মনদশ ণনধারী নসই 'নারীষ্টক' কুমন ণশ জানাষ্টনা আমাষ্টদর সবারই সহজসাধয । 

নম: নম: জননী মম, নারীরূষ্টপ তুমম ের্মমতা, 

নদশ, সমাজ, কাল, জামতর শীষ্ট ণ 'নারী' তুমম আজ েশংমসতা ।। 

এনাক্ষ্মী নন্দী 
Assistant Professor, EEE 
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