




 

Prof.Dr.S.Balaji 

Dean, Faculty of Science 

SCSVMV 

   

      

Foreword 

 

 The National Science Day is celebrated all over the country on 28th February every year 

recognizing the significance of discovery of Raman Effect by the renowned Indian Physicist 

Sir.C.V.Raman. In connection with this, the Department of Physics has organized many events 

on the theme ‘WOMEN IN SCIENCE” with the objective to create enthusiasm and to popularize 

Science and Technology among students. 

  

It is a great pleasure to congratulate the Department of Physics for organizing the 

“National Science Day” with great enthusiasm. I also appreciate the attempts taken to encourage 

the students and staff of our university to write articles on science and publishing in Science 

Magazine “VIJNANA VEEKSHA”. The articles are written on various interesting topics and 

this is one of the ways to inculcate scientific temper in the young minds and researchers. 

  

My best wishes to the organizing members of the National Science Day 2020 and wish 

them all success. 
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THE FAMOUS WOMEN MATHEMATICIANS AND SCIENTIST 

A BRIEF REVIEW 

Dr.T.N.KAVITHA, Assistant Professor, Dept. of Mathematics, SCSVMV. 

 

Here is a closer look at women who have transformed mathematics and several other 

scientific fields.  

 

1. Hypatia(370-415) 

 
She was believed to be the first woman known to have taught mathematics. 

 

2. Sophie Germain(1776-1831) 

 
She was pioneered elastic theory, which led to her becoming the first woman to 

receive a prize from the Paris Academy of Sciences. 

 

3. Ada Lovelace(1815-1852) 

 
She was privately tutored to become a mathematician and scientist.  She 

developed a computer- based algorithm, earning her the title as the first computer 

programmer. 
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4. Sofia kovalevskaya(1850-1891) 

 
She was became the first woman to receive a doctorate in mathematics. She 

studied partial differential equations, the dynamics of Saturn’s rings, and elliptic 

integrals. 

 

5. Emmy Noether(1882-1935) 

 
Her father, Max Nother, founded algebraic geometry.  She made major 

contributions to abstract algebra and theoretical physics.  Dubbed “ the most significant 

mathematical genius thus far produced since the higher education of women began” by 

Albert Einstein. 

 

6. Dorothy Vaughan(1910-2008) 

 
She was worked on a segregated team responsible for computations needed for 

aeronautical experiments.  Helped prepare NASA for the introduction of machine 

computers in the early ‘60s. 
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7. Maryam Mirzakhani(1977-2017) 

 
She was recognized as the only woman and Iranian to receive the Fields Medals, 

the most prestigious award in Mathematics. 

 

Who is the first woman mathematician? 

Hypatia. No one can know who was the first female mathematician, but Hypatia was 

certainly one of the earliest. She was the daughter of Theon, the last known member of the 

famed library of Alexandria, and followed his footsteps in the study of math and astronomy 

 

What percentage of scientists are female? 

United States. According to the National Science Foundation, women comprise 

43 percent of the U.S. workforce for scientists and engineers under 75 years old. For those 

under 29 years old, women comprise 56% of the science and engineering workforce. 

 

References: 

1. https://online.aurora.edu/infographics/10-famous-women-mathematicians/  

2. Encyclopedia Britannica 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://online.aurora.edu/infographics/10-famous-women-mathematicians/
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COMPUTER ASSISTED LEARNING 

Dr.R.POORVADEVI, Assistant Professor, Dept. of CSE, SCSVMV.  

 

Computer Assisted Learning (CAL) has completely modernized the way that students 

learn, both in the average classroom as well as in language-learning settings. Computer Assisted 

Learning can make lessons much more interactive and engaging, and can pique the interest of 

even the most reluctant of pupils. Computer-assisted learning (CAL) is any use of computers to 

aid or support the education or training of people. CAL can test attainment at any point, provide 

faster or slower routes through the material for people of different aptitudes, and can maintain a 

progress record for the instructor.  

 

Computer-assisted learning is one of several terms used to describe this application of 

computers. Other terms include computer-aided (or -assisted) instruction, CAI, computer-based 

learning, CBL, and computer-managed instruction, CMI. The use of computers and software to 

assist education and/or training, computer-assisted education brings many benefits and has many 

uses. For students with learning disabilities, for instance, it can provide personalized instruction 

and enable students to learn at their own pace, freeing the teacher to devote more time to each 

individual. The field is still growing but promising, with many educators praising its ability to 

allow students to engage in active, independent and play-based learning.   

 

Computer assisted learning is the future, and that future is now. Education, as a process 

and discipline, is mainly concerned with imparting knowledge, methods of teaching, and 

providing/maintaining a conductive learning environment as opposed to informal education and 

other means of socialization. Computer assisted learning (CAL), as the name implies, is the use 

of electronic devices/computers to provide educational instruction and to learn. Computer 

assisted learning can be used in virtually all fields of education, ranging from TV/DVD play-

learn program for kindergarten kids to teaching quadruple bypass surgery techniques in 

medicine. CAL is developed by combining knowledge from all fields of education/learning, 

human computer interaction (HCI) and cognition. The main edge/advantage that CAL has over 

education methods is interaction. Computers can stimulate and arouse the active interest of 

students during the learning process at multiple levels.  

 

The concept of human interaction with computers has been on since the introduction of 

household electronic devices in Computer assisted learning (CAL) is also known as computer 

assisted instruction (CAI). By playing and using materials stored on DVDs, mobile phones, and 

other web-based resources, learning becomes more attractive and dynamic, and offers the 

students entertaining avenues to showcase their listening and learning skills. It boosts the 

students’ confidence in solving the tasks they are assigned and therefore improves the quality of 

what they have learnt. 

 

 

https://www.fluentu.com/blog/educator/computer-assisted-language-learning/
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Computer Assisted Learning Terminologies 

Below are some of the terms and acronyms used in the field of Computer assisted 

learning, though the terms may vary according to domain or specificity. 

 

Terminology Meaning 

CBT Computer Based Training/Test 

CAI Computer Assisted Instruction 

CAL Computer Assisted Learning 

WBT Web Based Training/Tutorial 

CALL Computer Assisted Language Learning 

WBI Web Based Instruction 

Table 1: CAL related terminologies 

 

Basic Goal of Computer Assisted Learning 

The use of computer information technology and networks is becoming indispensable in 

almost every profession. Recent changes in education concepts as well as new business and 

technical innovations are all computer-centered. As a result, educational institutions have to 

modify their curriculum and teaching methods to be computer-compliant. 

The basic goal of CAL is to stimulate and develop the assimilation/learning capacity of students, 

increase the effectiveness and productivity teachers with the help of computer based technology 

and update students’ knowledge to current trends as most of the concepts outside the last decade 

are gradually getting out of date. Computer technology should therefore be an integrated part of 

the education system.  

 

Computer Assisted Learning Assessment Tools 

 Multiple Choice Questions: Mainly used for computer based tests, this type of exercise is 

used to assess a student’s understanding of things they have been taught. It is used for 

CBTs. 

 Fill-in the Gap: Also used for CBTs, the student is required to type text in gaps/spaces 

where some of the words are missing.  

 Find the Answers: In this test, the student(s) are given questions and they have to looks 

for the answer on their own in e-libraries or using the Internet.  

 Scrabble/Crossword Puzzles: Crossword puzzles are mainly used in computer assisted 

language learning or at the basic education level.  

 Online Interactive Chat: Group chats can be a good learning avenue for students and 

teachers to share ideas online through text or speech.  

 Drills: Real life scenario drills can be computer simulated to prepare the students for real 

on-field challenges. Drills can be carried out using software programs specially 

formulated for the purpose.  
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 WebQuest: A WebQuest is an exercise where the students are required to provide 

answers to questions on issues mostly found on the web.  

 

 

 

 

 

 

 

 

 

 

 

Figure 1: CAL related Analysis operation 

 

 Adventure Games: These are computer simulated role-plays where the student is 

presented with a situation that he/she has to deal with and pass.  

 Listening Exercises: For these exercises, the computer replaces the tape recorder. The 

computer is connected to a sound system.  

 

Visualization Tools for CAL 

Traditional tools for visual demonstration such as photographs, sketches, maps, and 

renderings are now grossly inadequate for teaching a subject/course that requires attention to 

detail. The new visualization tools include 3D computer models, video demonstration, 

animations, colored computer maps, etc.Below are some older recording formats and the digital 

formats they can be converted to: 

 

 

Classic Format Digital Format 

Cassette tape CD, MP3 

VHS CD, DVD 

Paper books e-books 

Journals Blog, website 

Library e-library 

Table 3: CAL digital formats 

 

Advantages of CAL 

CAL provides many advantages to the education sector. These include Self-Paced/ Self-

Directed Learning: Since the students have greater control over the CAL process, they can 

decide on their pace of learning. This offers a solution to the issue of slow and fast learners. With 

CAL, each student can study at his/her own pace. The slow learners will not feel frustrated if 

they are unable to keep up with the others since they can always review the lesson when it is 
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opportune to study. While managing their own learning pace, students become more responsible 

and more aware of the implications of the learning style/strategy they choose to adopt. Web-

based adaptive educational systems (WAES), for example, adapt to the student, and provide 

different levels of data, assessment, and feedback for the student’s perusal. 

 

References: 

1.  Salah Abdulrasool ; R. Mishra ; Haifa Khalaf, “Teachers' and Students' Attitudes 

Towards Traditional and Computer Assisted Blended Teaching and Learning Processes 

in Mechanical Engineering Subjects Area”, 10th IEEE International Conference 

on Computer and Information Technology, Year: 2010  

 

2. Shobhit Tiwari ; Sourav Khandelwal ; Sanjiban Sekhar Roy, “E-learning tool for 

Japanese language learning through English, Hindi and Tamil: 

A computer assisted language learning (CALL) based approach, Third International 

Conference on Advanced Computing, Year: 2011 

 

3. Liang-Bi Chen ; Hong-Yuan Li ; Wan-Jung Chang ; Jing-Jou Tang, “ WristEye: Wrist-

Wearable Devices and a System for Supporting Elderly Computer Learners”, Journal of 

IEEE Access, Volume: 4,Year: 2016  

 

4. Chih-Ming Chen ; Ting-Chun Huang, “ Personalized E-Learning System with Self-

Regulated Learning Assisted Mechanisms for Promoting Learning Performance”, 

Seventh IEEE International Conference on Advanced Learning Technologies (ICALT 

2007). Year: 2007  
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https://ieeexplore.ieee.org/author/38098343600
https://ieeexplore.ieee.org/author/38193935000
https://ieeexplore.ieee.org/xpl/conhome/5575291/proceeding
https://ieeexplore.ieee.org/xpl/conhome/5575291/proceeding
https://ieeexplore.ieee.org/author/38237336400
https://ieeexplore.ieee.org/author/38237323100
https://ieeexplore.ieee.org/xpl/conhome/6156880/proceeding
https://ieeexplore.ieee.org/xpl/conhome/6156880/proceeding
https://ieeexplore.ieee.org/author/37085779826
https://ieeexplore.ieee.org/author/37085385685
https://ieeexplore.ieee.org/author/37085784847
https://ieeexplore.ieee.org/author/37085784847
https://ieeexplore.ieee.org/document/7452345/
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=6287639
https://ieeexplore.ieee.org/document/4281114/
https://ieeexplore.ieee.org/document/4281114/
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MOVABLE SOLAR PANELS CAN PRECISELY TRACK THE SUN 

Dr.B.CHANDRASEKARAN, Assistant Professor, Dept. of ECE, SCSVMV. 

Photovoltaic modules equipped with a moveable mounting and a new control system 

from Siemens are able to precisely follow the course of the sun. Thanks to a new algorithm based 

on astronomical data, the solar panels track the sun in line with not only the time of day but also 

the time of year and the precise geographical location of the photovoltaic installation. As a result, 

their energy yield is more than 35 percent higher than fixed systems. 

A decisive factor in the efficiency of a photovoltaic system is the angle of incidence at 

which sunlight strikes the surface of the module. In the case of fixed panels, sunlight hits the 

solar cells at an oblique angle for most of the day. A maximum yield in terms of energy and 

therefore electricity is only achieved when sunlight strikes the cells perpendicular to their 

surface. So the obvious solution is to fit the solar modules to a movable tracking system that 

precisely follows the course of the sun. The sun’s position depends on not only the time of day 

but also the time of year and the location of the photovoltaic installation. The Simatic S7-1200 

control system from Siemens therefore calculates the perfect alignment for the solar modules on 

the basis of their precise location, anywhere in the world, and the exact time and date. 

This calculation is based on the “Simatic Library for Solar Position Algorithm,” which is 

stored in every control unit. Siemens obtained a license for the very precise algorithm from the 

National Renewable Energy Laboratory (NREL) in the U.S. On this basis, the control system is 

able to determine the position of the sun to an accuracy of 0.0003° and align the photovoltaic 

module accordingly. Three-phase AC motors power a dual-axis tracking system: This swivels 

the module in a semicircle along the azimuthal axis, thus tracking the sun’s daily course from 

east to west, and tilts the module along the zenithal axis, tracking the height of the sun according 

to the time of day and year. In the process, the control system also prevents neighboring modules 

from overshadowing one another during the morning and evening hours, when shadows are 

especially long. The software bases its astronomical calculations on parameters such as 

longitude, latitude, and the exact time. 

In addition, the control system can also take weather conditions into account. When faced 

with high winds, for example, it moves the modules to a position of least resistance, where they 

can withstand winds of up to 130 kilometers per hour. In a similar manner, the tracking system 

can be programmed to react to snow, thunderstorms, fog, and darkness. 
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Smart solar panal 

 

References: 

1.  David Lubitz William (2011). "Effect of Manual Tilt Adjustments on Incident Irradiance 

on Fixed and Tracking Solar Panels". Applied Energy. 88 (5): 1710–

1719. doi:10.1016/j.apenergy 

2. David Cooke, "Single vs. Dual Axis Solar Tracking", Alternate Energy eMagazine, April 

2011 

3. King, D.L.; Boyson, W.E.; Kratochvil, J.A. (2002). "Analysis of factors influencing the 

annual energy production of photovoltaic systems". Conference Record of the Twenty-

Ninth IEEE Photovoltaic Specialists Conference, 2002. pp. 1356–1361.  

https://en.wikipedia.org/wiki/Digital_object_identifier
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CORONA-VIRUS MYTHS AND FACTS  

Dr.B.CHANDRASEKARAN, Assistant Professor, Dept. of ECE, SCSVMV. 

 

MYTH: The corona virus is new. 

FACTS: While this strain of virus — 2019-nCoV — is new, it comes from an ancient 

family of corona viruses that were first identified in the 1960s. Their name comes from the 

crown-like projections on their surface and is derived from “corona,” the Latin term for “halo,” 

or “crown.” 

MYTH: Snakes are responsible for 2019-nCoV. 

FACTS: With the discovery of the 2019 corona virus, we now know there are seven 

strains that can infect humans. But with more than 200 other corona viruses infecting various 

members of the animal kingdom, it’s tough to pinpoint which species is responsible for 2019-

nCoV’s jump to humans. A study published in the Journal of Medical Virology on January 22 

suggested that 2019-nCoV may have come from snakes, but it was later refuted. 

Researchers now suspect that the Chinese horseshoe bat could be the culprit, with two 

studies published in the last week announcing that the genome of the new human virus is 96% 

identical to that of a bat corona virus. Bats have been implicated in the spread of several deadly 

viruses among humans, including Ebola, rabies, SARS and MERS. In fact, a paper published last 

year by scientists at the Wuhan Institute of Virology suggested “bat-borne CoVs (corona viruses) 

will re-emerge to cause the next disease outbreak.” But it’s too early to say for sure whether the 

Wuhan coronavirus originated in bats or if an intermediary animal played a role in transferring 

the virus to people. 

MYTH: Bat soup eaters deserve blame for the spread of the new coronavirus. 

FACTS: When a video shared on Tik Tok showed a Chinese woman chowing down a 

bowl of bat soup went viral, it sparked outrage online about whether Asian diets are to blame for 

the 2019-nCoV jump to humans. Wang Mengyun, the Chinese internet vlogger who filmed 

herself in 2016 eating bat soup in Palau, ended up apologizing for the video and defending 

herself against death threats. Mengyun clarified in her apology that she ate a fruit bat in the 

video, which is a local delicacy in Palau. Other kinds of bats are popular in African, Asian and 

other Pacific Rim countries and cultures, including Guam. 

MYTH: Pets can transmit the 2019-nCoV. 

FACTS: Dogs and cats are both prone to coronavirus infections. But they’re different 

viruses than ours. And neither variety can be transmitted to humans. There have been no reported 

cases of pets getting the human virus and no cases of people giving the human virus to their pets. 

 

References: 

 

1. Killerby ME, Biggs HM, Haynes A, Dahl RM, et al. Human coronavirus circulation in 

the United States 2014 – 2017external icon.  Journal of Clinical Virology. Vol 101; 2018 

Apr; 101:52-6 

2. Chen, Y.; Jin, Y. L.; Zhu, L. J.; Fang, Z. M.; Wu, N.; Du, M. X.; Jiang, M. M.; Wang, J.; 

Yao,The network investigation on knowledge, attitude and practice about Novel 

coronavirus pneumonia of the residents in Anhui Province.2020 

  

https://www.mercurynews.com/2020/01/29/coronavirus-spread-why-point-the-finger-at-bats/
https://www.mercurynews.com/2020/01/29/coronavirus-can-my-dog-or-cat-get-it-and-pass-it-along-to-me/
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THE ‘HIDDEN TRUTH’ OF THE WOMEN IN SCIENCE 

Dr.S.SELVAKUMAR, Assistant Professor, Dept. of ECE, SCSVMV. 

 

‘A Girl Has No Name’ as a young student, I have learned about the double helix DNA 

model and its discovery being a tremendous leap for science. Deoxyribonucleic Acid – or DNA – 

forms the basis of life, and the scientists who discovered it, James Watson and Francis Crick, 

seemed to have found nothing short of the secret to life. What I had not studied, however, was 

the contribution of a third scientist, Rosalind Franklin, whose X-ray diffraction photographs had 

formed the final vital piece to the DNA puzzle. This vital piece of evidence was unethically 

provided to Watson and Crick by another colleague following which they won the Nobel Prize 

for the discovery. Rosalind Franklin succumbed to cancer and passed away a few years before 

the prize was awarded. She is scarcely acknowledged as having been part of the DNA discovery 

which remains popularly known as the “Watson-Crick Model”. 

 

Wanting to learn more about this mysterious third scientist who contributed to the 

discovery, I chanced upon Brenda Maddox’s biography of Rosalind Franklin, aptly named The 

Dark Lady of DNA. Having been a chemistry student myself, I began devouring the book with 

great excitement, seeing familiar names and reading amusing anecdotes about the ordinary lives 

of some extraordinary scientists. The book is a series of incidents in the life of Rosalind Franklin, 

a woman scientist belonging to an aristocratic Jewish family, and is set within the backdrop of 

the Second World War and the holocaust. 

 

Rosalind notes how as a child in school, the girls were taught science differently and how 

the science education received seemed “an intellectual endeavor calling for neatness, 

thoroughness and repetition rather than excitement and daring”. Her aunt very seriously 

describes her as “alarmingly clever” because she would “spend all of her time doing mathematics 

for pleasure and invariably get her sums right”! This “alarm” at Franklin’s talent was mostly 

because fields such as Chemistry and Physics were hardly a woman’s domain and superior 

intellect in women was an embarrassment. 

 

References: 

1. https://feminisminindia.com/2017/05/03/women-in-science-hidden-truth/ 

2. https://www.popularmechanics.com/space/rockets/a24429/hidden-figures-real-story-

nasa-women-computers/ 

3. https://eandt.theiet.org/content/articles/2017/02/hidden-figures-uncovering-the-truth-of-

women-and-stem/ 

  

https://www.theguardian.com/books/2002/jun/15/featuresreviews.guardianreview15
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IMPACTS OF ARTIFICIAL INTELLIGENCE IN EVERYDAY LIFE 

Dr.D.THAMARAISELVI, Assistant Professor, Dept of CSE, SCSVMV. 

 

Introduction 

When we talk about Artificial Intelligence, it’s easy to imagine some dystopian science 

fiction future where robots have taken over the world and enslaved us. But AI is actually a way 

to enable people to accomplish more by collaborating with smart software. We need to think of it 

as putting a more human face on technology: Technology that can learn from the vast amounts of 

data that are available in the modern world; Technology that can understand our kind of 

language and respond in kind; Technology that can see and interpret the world the way that we 

do. 

 

Artificial Intelligence in our daily life 

 

1. Smartphones 

If you are using a Smartphone, you are interacting with AI whether you know it or not. From 

the obvious AI features such as the built-in smart assistants to not so obvious ones such as the 

portrait mode in the camera, AI is impacting our lives every day.In fact, the two examples that I 

provided above give us a glimpse into the world of AI and how it is 

effecting our lives. Firstly, there are the obvious AI elements which most 

of us have some knowledge about. For example, when you are using a 

smart assistant, whether it’s Google Assistant, Alexa, Siri, or Bixby, you 

more or less know that these assistants are based on AI. However, when 

we are using a feature such as the portrait mode effect 

while shooting a picture, we never consider that AI 

might be behind that too. Now more and more 

manufacturers are including AI in their smartphones 

with big chip manufacturers including Qualcomm and 

Huawei producing chips with built-in AI capabilities. The AI integration is helping in bringing 

features like scene detection, mixed and virtual reality elements, and more. AI is going to play an 

even major role in the coming years. We are already seeing the huge emphasis on AI with the 

latest Android and iOS updates. Features like app actions, splices, and adaptive battery in 

Android Pie and Siri shortcut and Siri suggestions in iOS 12 are made possible with AI. So, next 

time if you think AI is not effecting you, take out your Smartphone. 

 

2. Smart Cars and Drones 

Talking about the AI, there is no better and more prominent display of this technology 

than what smart car and drone manufacturers are doing with it. Just a few years back, using a 

fully automatic car was a dream, however, now companies like Tesla have made so much 

progress that we already have a fleet of semi-automatic cars on the road. Companies like 

Amazon and Walmart are heavily investing in drone delivery programs and it will become a 
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reality far sooner than what you expect. If you think that’s far-fetched, do note that militaries all 

over the world .  

Tesla cars are a prime example of how the AI is impacting our daily life. Did you know 

that all the Tesla cars are connected and the things that 

your car learns is shared across all the cars? That 

means, if you had to take an unanticipated hard-left on 

a cross-road, all the Tesla cars will know how to 

maneuver that turn after they are updated. There are 

already more than 50,000 Tesla cars running in the US 

alone and that number is set to increase exponentially 

now that Tesla has solved its major production problems. With autonomous cars running on our 

roads and autonomous drones flying above us.  

 

3. Social Media Feeds 

If you are thinking that smart cars don’t personally effect you as they are still not in your 

country or city, well, how about something which you use on a daily basis. Even if you are living 

under a rock, there’s a high probability that you are tweeting from underneath it. If Twitter’s not 

your choice of poison, maybe it’s Facebook or Instagram, or Snapchat or any of the myriad of 

social media apps out there. Well, if you are using social 

media, most of your decisions are being impacted by 

artificial intelligence. From the feeds that you see in your 

timeline to the notifications that you receive from these 

apps, everything is curated by AI. AI takes all your past 

behavior, web searches, interactions, and everything else 

that you do when you are on these websites and tailors 

the experience just for you. The sole purpose of AI here 

is to make the apps so addictive that you come back to them again and again, and I am ready to 

place a bet that AI is winning this war against you.  

 

4. Music and Media Streaming Services 

Another great example of how AI impacts our lives are the music and media streaming 

services that we are using on a daily basis. Whether you are using Spotify, Netflix, or YouTube, 

AI is making the decisions for you. You might feel that you are in total control but you are not. 

And as it is with everything, sometimes its good and sometimes it bad. For example, I love the 

Discover Weekly playlist on Spotify as it has introduced me to several new artists which I 

wouldn’t have been introduced to if not for the AI gods at Spotify. On the other hand, I also 

remember going down the YouTube rabbit hole wasting countless hours just watching the 

recommended videos. So, next time you are hitting play on a recommended video on YouTube 

or watching a recommended show on Netflix, or listening to a pre-created playlist on Spotify, or 

any other media and music streaming service for that matter, remember that AI is playing a big 

role in that.  
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5. Banking and Finance 

The banking and finance industry plays a major role in our lives. I mean the world runs 

on money and banks are essentially the gatekeepers that regulate that flow. Did you know that 

the banking and finance industry heavily relies on artificial intelligence for things like customer 

service, fraud protection, investment, and more? A simple example is the automated emails that 

you receive from banks whenever you do an out of the 

ordinary transaction. Well, that’s AI watching over your 

account and trying to warn you of any fraud. 

AI is also being trained to look at large samples of 

fraud data and find a pattern so that you can be warned 

before it happens to you. Also, when you hitch a little snag 

and chat with bank’s customer service, chances are that 

you are chatting with an AI bot. Even the big players in 

the finance industry use AI to analyze data to find the best avenues to invest money so they can 

get the most returns with the least risk. That’s not all, AI is poised to play an even bigger role in 

the industry as major banks across the world are investing billions of dollars in the AI technology 

and we all will observe its effects sooner than later.  

 

6. Smart Home Devices 

We are even willingly letting artificial 

intelligence in our houses. Many of the smart home 

devices that we buy use artificial intelligence to learn 

our behavior so that they can adjust the settings 

themselves to make the experience as frictionless as 

possible for us. We have already talked about smart voice assistants which we use to control 

these smart home devices, and as we know, they are the prime example of AI impacting our 

lives. 

 

7. Security and Surveillance 

While we can all debate the ethics of 

using a broad surveillance system, there’s no 

denying the fact that it is being used and AI is 

playing a big part in that. It is not possible for 

humans to keep monitoring multiple monitors 

with feeds from hundreds if not thousands of cameras at the same time, and hence, using AI 

makes perfect sense. With technologies like object recognition and facial recognition getting 

better and better every day, it won’t be long when all the security camera feeds are being 

monitored by an AI and not a human. While there’s still time before AI can be fully 

implemented, this is going to be our future.  
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Conclusion 

As you can see, all of our lives are impacted by artificial intelligence on a daily basis. 

Whether we are using our smartphones, surfing the internet, buying products online, using 

navigation, wasting time on social media or listening to songs on our favorite music streaming 

service, AI is impacting our choices in one way or another. Do let us know how you feel about 

AI impacting our lives by writing in the comments section below.  
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THE IMPORTANCE OF MATHEMATICAL POWER 

Dr.R.MALATHI, Assistant Professor, Dept. of Mathematics, SCSVMV. 

 

Mathematics is one of the branches of science that contributed greatly to the 

advancement of science and technology. Given the magnitude of the role of mathematics in 

transforming human civilization into a branch of mathematics that must be  mastered by the 

students of the primary school level. 

 

Scientific approach is the basic concept that embodies, inspire, strengthen and underlying 

thinking about how learning methods are applied based on a particular theory. Kemendikbud 

Research and Development (2013) gives its own conception of a scientific approach to learning 

that includes the components: observe, inquire, reason, trying, creating, presenting, and 

communicating. 

 

Mastery of mathematics for student life will be very useful in studies in advanced, 

practical needs, solve problems in everyday life, the formation of attitudes and patterns of 

thought (logical thinking, critical, and practical, positive attitude and creative spirit) in the 

Future. 

 

In line with the trend of the above, (Depdiknas.2006) in the Ministerial Regulation No. 

22 of 2006 on content standards, learning mathematics is described that aims   to   enable   

students   to   have   the   following capabilities: 

a) Understand the concepts of mathematics, describes the relationship between concepts 

and apply the concepts or algorithms, flexibly, accurately, efficiently and appropriately, in   

solving the problem. 

b) Using the pattern and nature of reasoning, mathematical manipulations in making 

generalizations, compile evidence, or explain mathematical ideas and statements. 

c) Solve problems that include the ability to understand the problem, devised a 

mathematical model, solve the model and interpret the obtained solution. 

d) Communicate ideas with symbols, tables, diagrams, or other media to clarify the 

situation or problem. 

e) Have respect for the usefulness of mathematics in life, namely to have curiosity, 

attention, and interest in studying math, and tenacious attitude and confidence in solving 

problems. 

 

We all know that to have these abilities is not easy, one reason is still a lot of students 

have a negative perception of mathematics, not like a challenge, the notion that mathematics is a 

difficult subject and a full count of the complex. 

 

Given the importance of mathematics learning, a challenge for teachers of mathematics to 

find solutions to various problems and barriers to student difficulties in learning mathematics 

through curriculum implementation in 2013, including seeking students who previously did not 

like maths be excited mathematics, changing the negative perception into a  positive perception 
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towards mathematics, so  that  students have  the  capabilities as stated in the Ministerial 

Regulation No. 22 of 2006. 

 

One of the teachers' efforts are urging the implementing learning through scientific 

approaches to develop the potential in students, so that students see math as a fun thing and the 

presence of a strong challenge in the study of mathematics. Will eventually grow up to self-

awareness, the power of the student is the strength (power) of mathematics or mathematical 

power. 
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 Kusmaryono, The Importance Of Mathematical Power In Mathematics Learning, 

International Conference on Mathematics, Science, and Education 2014 (ICMSE 2014). 

  

https://www.researchgate.net/publication/303459705_THE_IMPORTANCE_OF_MATHEMATICAL_POWER_IN_MATHEMATICS_LEARNING?enrichId=rgreq-f0162add9c34cb445bed26a536147999-XXX&enrichSource=Y292ZXJQYWdlOzMwMzQ1OTcwNTtBUzozNjUyMTgxNjIwNjk1MDRAMTQ2NDA4NjIwMzIzNw%3D%3D&el=1_x_3&_esc=publicationCoverPdf
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ROLE OF MATHEMATICS IN OUR DAILY LIFE 

Dr.R.MALATHI, Assistant Professor, Dept. of Mathematics, SCSVMV. 

 

The literal meaning of mathematics is “things which can be counted” now you can think 

that counting has vital role in our daily life; just imagine that there were no mathematics at all, 

how would it be possible for us to count members of the family, number of students in the 

class, rupees in the pocket, runs in a cricket match, days in a week or in a months or years? On 

a basic level you need to be able to count, add, subtract, multiply, and divide. 

 

At a psychological level, exposure to mathematics helps in developing an analytic mind 

and assists in better organization of ideas and accurate expression of thoughts. At a more 

general level, far away from dealing with the higher mathematical concepts, the importance 

of mathematics for a common man underpinned. A common man is being increasingly 

dependent upon the application of science and technology in the day-to-day activities of life, 

the role of mathematics has undoubtedly been redefined. Mathematics is around us. It is 

present in different forms; Right from getting up in early hours of the day to the ringing of an 

alarm, reading time on a watch, rounding a date on a calendar, picking up the phone, preparing 

a recipe in the kitchen, to wait for the counts of whistles of the cooker, manage the money, 

travel to some place, to exchange currency at a ticket outlet while availing a public conveyance 

or checking up the mileage of your car, halting at the filling station, attending to a roll call at 

school, getting scores in the class exams, even meet new friends the list is just endless if one 

goes on to note down the situations when our computational skill, or more specifically, simple 

mathematics comes to play a role, almost every next moment we do the simple calculations at 

the back of our mind. Of-course these are all done pretty unconsciously without a thought 

being spared for the use of mathematics on all such occasions. 

 

Even when we think of role of mathematics in our recreational activities, we 

surprisingly have a list that runs quite long:  video games, computer games, puzzles, riddles, 

hockey, cricket, kho-kho, kabaddi, football, basketball etc. A cricket captain once said that 

if he got his field placement right, half the job of getting the other team out would be done. 

And what does field placement require? An astute sense of the game and of space; all the 

above games require an instinctive awareness and utilization of space. While doing 

crosswords, we need to see length of the words we fill in, the matching of the common 

letters, and so on. What about board games like chess? While playing, you need to think of a 

winning strategy. For this you need to construct the possible movement at any instant, 

giving the conditions under which, the different pieces are allowed to move. In Ludo, 

Chaupad, Trade, and other such games, the players use a lot of mathematics. It scares us to 

certain extent to think of a life without any knowledge of calculation or computation, or in 

other words mathematics. 

 

Mathematics helps the man to give exact interpretation to his ideas and conclusions. It is 

the numerical and calculation part of man’s life and knowledge. It plays a predominant role in 
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our everyday life and it has become an indispensable factor for the progress of our present day 

world. 

 

Even nature also embraces mathematics completely. We see so much of symmetry-

around us and have a deep sense of awareness and appreciation of patterns. Observe any 

natural thing and find out symmetry or pattern in it. Change of day into night, summer 

into winter etc. In plants there are innumerable examples of symmetry, shapes, patterns, 

etc. Such examples exist in animals, in objects, in pictures and other things. The sun rises and 

sets at specified moment. The stars appear at fixed time. Mathematics runs in the veins of 

natural sciences like Physics and Astronomy. This subject is inextricably incorporated with 

world and the natural phenomena. 

 

Importance of mathematics can be understood by the definition given by Galileo. He 

defined mathematics as ‘a language in which God has written the world’. 

 

Reference: 
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APPLICATION OF EIGENVALUES AND EIGENFUNCTIONS 

Dr.R.MALATHI, Assistant Professor, Dept. of Mathematics, SCSVMV. 

 

The wave function for a given physical system contains the measurable information about 

the system. To obtain specific values for physical parameters, for example energy, you operate 

on the wave function with the quantum mechanical operator associated with that parameter. The 

operator associated with energy is the Hamiltonian, and the operation on the wave function is the 

Schrodinger equation. Solutions exist for the time in dependent Schrodinger equation only for 

certain values of energy, and these values are called “eigen values” of energy. 

 

Corresponding to each eigen value is an “eigen function”. The solution to the 

Schrodinger equation for a given energy Ei involves also finding the specific function ᴪi which 

describes that energy state. The solution of the time independent Schrodinger equation takes the 

form 

Hop ᴪi = Ei ᴪi 

The eigenvalue concept is not limited to energy. When applied to a general operator Q, it 

can take the form 

Eigen function 

      Qop ᴪi = qi ᴪi 

                          operator                     eigen value 

if the function ᴪi is an eigen function for that operator. The eigen function qi may be 

discrete, and in such cases we can say that the physical variable is “quantized” and that the index 

i plays the role of a “quantum number” which characterizes that state Energy eigen values. 
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TOP FIVE AMAZING WOMEN IN SCIENCE HISTORY YOU REALLY 

SHOULD KNOW ABOUT 

Mrs.M.GAYATHRI, Assistant Professor, Dept. of CSE, SCSVMV. 

  

 The history of science can at times read like a list of bearded old men (sorry Darwin), but 

there have been many incredible and inspiring women who have changed our understanding of 

the world around us, and we don’t need to wait for Ada Lovelace Day to celebrate them. Here 

are just a few of the famous female scientists that you really should know about. 

 

1. Caroline Herschel - German astronomer (1750-1848) 

 She may have been only a little over 1.2m tall, but what she lacked in stature she more 

than made up for with her contribution to our understanding of space. Born in Germany, at the 

age of 22 Caroline joined her older brother William in the English city of Bath to train as a 

singer, but it was soon astronomy that would become the focus of their lives. She worked as an 

assistant to William, recording observations and helping him produce ever more accurate lenses 

with which to search the night sky. Between them they were able to record around 2,500 new 

nebulae and star clusters, creating the basis for the New General Catalogue, the NGC notation by 

which these celestial bodies are named to this day. An astronomer in her own right, she was the 

first woman to discover a comet, and in recognition for her work was employed by King George 

III in 1787 as William’s assistant, making her the first woman to be paid for scientific work. In 

total she discovered 14 new nebulas, eight comets and added 561 new stars to Atlas. Although 

her name isn’t as instantly recognizable as her brother William Herschel, Caroline’s contribution 

has been honored many times over, including a Gold Medal from the Royal Astronomical 

Society in 1838 (another first for a woman), and has a comet, an asteroid, a crater on the Moon 

and a space telescope named after her. She even has a Google Doodle. 

 

2. Mary Anning - English fossil hunter (1799-1847) 

 Life in the 19th Century was undoubtedly hard for some, but being a poor uneducated 

woman made it especially so, which makes Mary Anning’s achievements all the more 

astounding. In the seaside town of Lyme Regis, a young Mary was taught to collect fossils by her 

father, which together they would polish and sell to tourists. Following his death this became the 

family’s only source of income. In 1811 her brother Joseph discovered a skull, and a few months 

later, only aged 12, Mary discovered the rest of the fossilized skeleton. At first it was believed to 

be a crocodile, but as it passed around the scientific circles it was finally classified as 

an ichthyosaurus, dating back 200 million years, making it the first complete fossil of a dinosaur. 

 Anning spent all of her life searching the beaches of Lyme Regis (on what is now known 

as the Jurassic Coast) for fossils, making further discoveries such as a complete long-

necked Plesiosaurus skeleton and the Pterodactylus. In a time when most believed the Earth 

began in accordance to the Bible, the idea of 200-million-year-old animals buried deep within 

the ancient stone was at odds to the creation story, and extinction too proved problematic as it 
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suggested the imperfect nature of God’s creatures. Anning’s unusual and often bizarre 

discoveries helped move scientific thinking away from Bible stories and opened up the field of 

palaeontology. Not bad for someone who was struck by lightning as a baby. 

 

 

3. Barbara McClintock - American geneticist (1902-1992) 

 We live in an age where we have mapped the human genome and developed tools such as 

CRISPR to edit the building blocks of life, but all of this was possible thanks to the dedication 

and lifelong study into genetics by Barbara McClintock. She spent her entire career analysing 

maize, and in the 1930s developed a staining technique that allowed her to identify, examine and 

describe its individual chromosomes. Maize (or corn) might seem like an unusual choice of 

study, but for a geneticist they are a goldmine of information, as each plant can create kernels of 

different colors, each with their own genetic pattern. Armed with her research she was able to 

determine the existence of jumping genes, which are sequences of DNA that move between the 

genome. Her work was not immediately recognized, and jumping genes were considered junk 

DNA by much of the scientific community at the time, but McClintock pressed on and suggested 

they might in fact determine which of the genes in cells are switch on – vital in creating 

differences between cell types, without which we would be just one amorphous blob of matter. It 

was not until 1983, when she was awarded The Nobel Prize in Physiology or Medicine, that the 

scientific community began to recognize not only just how important these jumping genes are, 

but how much of the genome they make up – some estimates suggest they makes up 40 per cent 

of the human genome. McClintock also was the first to suggest the idea of epigenetics, where 

genes alter their activity in response to external factors, some 40 years before it was formally 

studied. 

 

 

4. Dorothy Hodgkin - British chemist (1910-1994) 

 It takes a truly inspirational woman for Margaret Thatcher to seek advice about scientific 

issues from, especially from one who is vocal supporter of socialism, but Dorothy Crowfoot 

Hodgkin, former teacher to the Iron Lady, commanded such respect. Known for her advances in 

the field of X-ray crystallography, Hodgkin was able to determine the atomic structure of 

cholesterol, penicillin and vitamin B12, the last of which won her the Nobel Prize for Chemistry 

in 1964 making her the only British female to win the prize.It was only in 1969, after decades of 

improving X-ray crystallography techniques that she was finally able to conclude her longest-

lasting challenge, mapping the structure of insulin after 35 years of work, which would improve 

treatment for diabetics. And all of her great work was done despite suffering from rheumatoid 

arthritis for most of her long and active life. 
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TEN INSPIRING SCIENTISTS YOU SHOULD HAVE HEARD ABOUT, 

BUT PROBABLY HAVEN’T 

                            Mrs.R.PREMA, Assistant Professor, Dept. of CSE, SCSVMV. 

 

While the contributions of extraordinary women such as Elizabeth Blackburn and Henrietta 

Lacks to the advancement of science are well documented, there are countless other female scientists 

whose stories you might not have come across, and we're here to show you a few of the ones that 

have inspired us so much. 

 

1. Carolyn Porco, planetary scientist  

Porco is on is the leader of the imaging science team on the Cassini mission, which is 

scheduled to launch its second mission later this year to orbit Saturn. During the first Cassini 

mission, Parco was part of the team that discovered the seven moons of Saturn and several new rings 

on the planet itself, and this time around, she’ll be responsible for making sure it captures images of 

Saturn’s poles, upper atmosphere, and innermost ring. Her TED talks are unmissable.  

 

2. Lynn Margulis, evolutionary theorist (1938 - 2011) 

If anyone has had to deal with serious crap in her career, it’s American evolutionary theorist, 

Lynn Margulis, whose pioneering work in the field of evolutionary biology transformed our 

understanding of the process of symbiosis in biological evolution. Before she received praise for her 

revolutionary research, Margulis dealt with intense criticism - one grant application was denied with 

the response, "Your research is crap, do not bother to apply again." But success is the best revenge, 

with English evolutionary biologist Richard Dawkins saying of Margulis’s work, "I greatly admire 

Lynn Margulis's sheer courage and stamina in sticking by the end symbiosis theory, and carrying it 

through from being an unorthodoxy to an orthodoxy. This is one of the great achievements of 20th-

century evolutionary biology, and I greatly admire her for it." 

 

3. Sameera Moussa, nuclear physicist (1917 - 1952) 

After graduating from Cairo University in Egypt, Moussa became the first woman at the 

institution to hold a PhD in atomic radiation, and the first to hold a staff position as an assistant 

professor. Moussa set up the international Atomic Energy for Peace Conference, which brought 

scientists together from around the world to create a committee to protect against nuclear hazards and 

make nuclear treatment more accessible. She was known for saying, "I’ll make nuclear treatment as 

available and as cheap as Aspirin," but died before she could finish her work. 

 

4. Marie Maynard Daly, biochemist (1921 - 2003) 

Daly was the first African American woman in the United States to earn a PhD in chemistry, 

awarded by Columbia University in 1947. She made many contributions to our current understanding 

of the composition and metabolism of components in the cell nucleus, and later in her career, Daly 

developed programs to increase the number of minorities in medical schools and graduate science 

programs. 
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5. Peggy Whitson, NASA astronaut 

Peggy has had two long-duration stays aboard the International Space Station, making her the 

most experienced female astronaut at NASA. She became the first female commander of the ISS in 

2007, and during Expedition 16 she broke the female record for spacewalks.  

 

6. Ayanna Howard, robot scientist  

Howard is an American robot scientist who's been named one of the top young innovators in 

the world. One of her most notable contributions to science is designing robots that study the impact 

of global warming on Antarctic ice shelfs. Howard interned at NASA's Jet Propulsion Laboratory, 

and ended up working there for several years before moving to her current position as a robotics 

professor at Georgia Institute of Technology.  

 

7. Mary Kenneth Keller, computer science (1913-1985)  

A Catholic nun, Keller became a pioneer of computer science, becoming one of the first two 

people in the US to earn a doctorate in that field, in 1965. Prior to that, Dartmouth University broke 

their 'men only' rule to allow her to work in the computer science centre, where she helped develop 

the computer language BASIC. 

 

8. Mae Carol Jemison, NASA astronaut  

An American physician and NASA astronaut, Jemison became the first African American 

woman to travel in space when she went into orbit aboard the Space Shuttle Endeavour in 1992. Prior 

to that she served as a medical officer at the Peace Corps, and is now the president and founder of 

two technology companies. "Sometimes people want to tell you to act or to be a certain way," she 

once said. "Sometimes people want to limit you because of their own limited imaginations." 

 

9. Ida Noddack, chemist and physicist (1896-1978) 

Noddack was a German chemist and physicist who was nominated three times for the Nobel 

Prize in Chemistry, but never won. She and her husband discovered the 75th element, rhenium, and 

in 1934, she was the first to mention the idea of nuclear fission. 

 

10. Arfa Karim (1995-2012)  

Karim didn't get very far in her career, she died at the age of 16 after an epileptic seizure led 

to fatal cardiac arrest. But, as the Celebrating Amazing Women blog explains, what this Pakistani 

student did with her few years would put most of us to shame. At age nine, she became the youngest 

Microsoft Certified Professional in the world. Among her other awards are the Fatimah Jinnah Gold 

Medal in the fields of science and technology, and the Award for Pride and Performance given by the 

President of Pakistan, normally reserved for people who have demonstrated excellence throughout 

their entire careers." 

 

Reference: 
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GREEN ENGINEERING 

Dr.M.A.ARCHANA, Assistant Professor, Dept. of ECE, SCSVMV 

Green engineering approaches design from a systematic perspective which integrates 

numerous professional disciplines. In addition to all engineering disciplines, green engineering 

includes land use planning, architecture, landscape architecture, and other design fields, as well 

as the social sciences(e.g. to determine how various groups of people use products and services. 

Green engineers are concerned with space, the sense of place, viewing the site map as a set of 

fluxes across the boundary, and considering the combinations of these systems over larger 

regions, e.g. urban areas.  

The life cycle analysis is an important green engineering tool, which provides a holistic 

view of the entirety of a product, process or activity, encompassing raw materials, 

manufacturing, transportation, distribution, use, maintenance, recycling, and final disposal. 

Assessing its life cycle should yield a complete picture of the product. The first step in a life 

cycle assessment is to gather data on the flow of a material through an identifiable society. Once 

the quantities of various components of such a flow are known, the important functions and 

impacts of each step in the production, manufacture, use, and recovery/disposal are estimated. In 

sustainable design, engineers must optimize for variables that give the best performance in 

temporal frames. 

Green engineering is the design, commercialization, and use of processes and products in 

a way that reduces pollution, promotes sustainability, and minimizes risk to human health and 

the environment without sacrificing economic viability and efficiency. Green engineering 

embraces the concept that decisions to protect human health and the environment can have the 

greatest impact and cost-effectiveness when applied early, in the design and development phase 

of a process or product. 

Green engineering approaches the design of products and processes by applying financially 

and technologically feasible principles to achieve one or more of the following goals: 

 Decrease in the amount of pollution that is generated by a construction or operation of a 

facility,  

 Minimization of human population exposure to potential hazards (including reducing 

toxicity  

 Improved uses of matter and energy throughout the life cycle of the product and 

processes,  

 Maintaining economic efficiency and viability. 

 Green engineering can an overarching framework for all design disciplines. 
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Green engineering processes and products are 

 Holistically use systems analysis and integrate environmental impact assessment tools. 

 Conserve and improve natural ecosystems while protecting human health and well-being. 

 Use life-cycle thinking in all engineering activities. 

 Ensure that all material and energy inputs and outputs are as inherently safe and benign 

as possible. 

 Minimize depletion of natural resources. 

 Strive to prevent waste. 

 Develops and applies engineering solutions while being cognizant of local geography, 

aspirations, and cultures. 

 Creates engineering solutions beyond current or dominant technologies; improves, 

innovates, and invents (technologies) to achieve sustainability. 

 Actively engages communities and stakeholders in the development of engineering 

solutions. 

References:  

1. www.eletimes.com 

2. www.wbdg.org/resources/green-building-standards-and-certification-systems 
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MASSIVE MIMO FOR 5G 

Dr.T.DINESHKUMAR, Assistant Professor, Dept of ECE, SCSVMV.  

 

The insatiable demand for high-speed mobile data is creating a series of pressing design 

challenges as today’s cellular base stations strain to handle an increasingly saturated RF 

spectrum. In many dense urban areas, our ability to continuously accelerate transmits and receive 

data speeds is under threat. One path forward is to deploy base stations with large numbers of 

antennas that simultaneously communicate with multiple spatially separated user terminals over 

the same frequency resource and exploit multipath propagation. Massive MIMO can be 

considered as a form of beamforming in the more general sense of the term, but is quite removed 

from the traditional form. “Massive” simply refers to the large number of antennas in the base-

station antenna array. “MIMO” refers to the fact that multiple spatially separated users are 

catered for by the antenna array in the same time and frequency resource. 

 

Massive MIMO also acknowledges that in real-world systems, data transmitted between 

an antenna and a user terminal—and vice versa—undergoes filtering from the surrounding 

environment. The signal may be reflected off buildings and other obstacles, and these reflections 

will have an associated delay, attenuation, and direction of arrival. There may not even be a 

direct line-of-sight between the antenna and the user terminal. It turns out that these non-direct 

transmission paths can be harnessed as a power for good. Zero forcing precoding attempts to 

address the inter-user interference problem by designing the optimization criteria to minimize for 

it. The detection/precoding matrix is the pseudoinverse of the CSI matrix. Calculating the 

pseudoinverse is more computationally expensive than the complex conjugate, as in the 

maximum ratio case. However, by focusing so intently on minimizing the interference, the 

received power at the user suffers. 

 

This is not an exhaustive list of precoding/detection techniques, but gives an overview of 

the main linear approaches. Nonlinear signal processing techniques, such as dirty paper coding 

and successive interference cancellation, can also be applied. Although these techniques offer 

optimal capacity, they are very complex and difficult to implement. The linear approaches 

described are generally sufficient for massive MIMO, where the number of antennas gets large. 

The choice of a precoding/detection technique will depend on the computational resources, the 

number of antennas, the number of users, and the diversity of the particular environment the 

system is in. For large antenna arrays where the number of antennas is significantly greater than 

the number of users, the maximum ratio approach may well be sufficient. When massive MIMO 

is implemented in a real-world scenario, there are further practical considerations to be taken into 

account.  

 

Analog Devices’ range of integrated transceiver products are particularly suited to 

applications where there is a high density of RF signal chains required. The AD9371 features 

two transmit paths; two receive paths, and an observation receiver, as well as three fractional-N 
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PLLs for RF LO generation in a 12-mm × 12-mm package. This level of integration enables 

manufacturers to create complex systems in a timely and cost-effective manner. The AD9528 is 

a two-stage PLL with 14 LVDS/HSTL outputs and an integrated JESD204B SYSREF generator 

for multiple device synchronization. The AD9528s are arranged in a fanout buffer configuration 

with one acting as a master device, with some of its outputs used to drive the clock inputs and the 

SYSREF inputs of the slave devices.  

 

Massive MIMO spatial multiplexing has the potential to become a game-changing 

technology in the cellular communications space, allowing for increased cellular capacity and 

efficiency in high-traffic urban areas. The diversity that multipath propagation introduces is 

exploited to allow for data transfer between a base station and multiple users in the same time 

and frequency resource. Due to reciprocity of the channel between the base station antennas and 

the users, all the signal processing complexity can be kept at the base station, and the channel 

characterization can be done in the uplink. Analog Devices’ RadioVerse family of integrated 

transceiver products allow for a high density of RF paths in a small space, making them well 

suited for massive MIMO applications. 

References:  

 

1. Massive MIMO in Real Propagation Environments. 

2. www.massivemimoinrealpropagationenvironments.ieee.org 
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PLANETARY SCIENCE 

Dr.M.VETRIVEL, Associate Professor, Dept. of Mechanical Engineering, SCSVMV. 

 

 Planetary science is the scientific study of planets, moons and planetary systems in 

particular Solar System and the processes that form them. It studies objects ranging in size from 

microteoroids to gas giants, aiming to determine their composition, dynamics, formation, 

interrelations and history. It is a cross-discipline field including the aspects of astronomy, 

atmospheric science, geology, space physics, biology and chemistry. These are interrelated 

observational and theoretical branches of planetary science. Observational research involves a 

combination of space exploration using remote sensing, experimental work in earth-based 

laboratories, The theoretical component involves computer simulations and mathematical 

modeling.  

 

 

There are many big scientific questions that are unanswered like how the solar system 

formed and how it works and how does the Sun influence planets and how do these planetary 

systems evolve. The scientists employ different techniques to answer these questions. 

 Build planetary system model and their components using computers and do theoretical 

calculations. 

 Use unmanned robot spacecraft to make measurements of the planets and their planetary 

systems. 

 They carryout experimental work in laboratories or at different sites on Earth which 

replicate different planetary environments. 

 Use telescopes on the ground or in space to make observations of distant planets, moons, 

etc. 
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The discovery of large organic molecules in Titan's atmosphere 

Titan is Saturn's largest moon and the second largest moon in the solar system. MSSL 

Planetary scientists used measurements made by the Cassini spacecraft, as it flew through 

Titan's upper atmosphere, to discover very large electrically charged organic molecules in 

Titan's atmosphere. By measuring their mass and considering the chemistry involve to create 

them, it is found out that they could be created by complex chemistry in the atmosphere. The 

energy to drive this process comes from sunlight and from particles in Saturn's magnetosphere 

raining down on the atmosphere. These particles slowly rain down onto Titan's surface, 

becoming neutral as they do so, and become a type of heavy molecule known as a Tholin. We 

think these are important for the origins of life and may have been important early in the history 

of the Earth. So Titan is like a window into the past history of the Earth. 

 
Tholin formation in Titan’s upper atmosphere 

 

Planetary scientists work to improve our understanding of the planets, satellites and smaller 

bodies in the solar system through: 

 Studying the atmospheres, surfaces and interiors of planets, 

 Understanding the origins of planets and the physical processes at work, and 

 Using radar to determine the physical characteristics of asteroids and to search for 

asteroids that may pose a hazard to Earth. 

 

Research is carried out in the laboratory, from astronomical facilities throughout the world, 

and from spacecraft and landers, including the Mars rovers. 
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Photograph from Apollo 15 orbital unit of the rilles in the vicinity of the crater Aristarchus on the Moon. 

 

Planetary scientists are generally located in the astronomy and physics or earth sciences 

departments of universities or research centres though there are several purely planetary science 

institute worldwide. 

 

This ancient stardust is the oldest ever to be examined in a lab 

Tiny grains give insight into galactic happenings before our solar system’s birth. Ancient 

stardust extracted from a meteorite contains specks that are up to about 3 billion years older than 

the solar system, making them the oldest solids ever dated in a lab, researchers report. 

 

Unlike most of the other stardust that went into building our solar system, these 

microscopic grains have remained intact since they were shed by aging stars billions of years 

ago. The exotic makeup of the silicon carbide grains, from a meteorite that landed in 

Australia more than 50 years ago, tipped scientists off that the minerals were older than the solar 

system (SN: 11/22/19). 

 

 
Dust expelled by Aging Stars and brought to Earth  

 

Measuring levels of neon-21 in dozens of grains revealed how much older. Neon-21 is a 

form of the chemical element that builds up when silicon carbide is bombarded with high-energy 

particles called galactic cosmic rays in interstellar space. The higher a grain’s neon-21 
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concentration, the longer it must have drifted in space before being embedded in a hunk of space 

rock during the solar system’s formation 4.6 billion years ago. 

 

The oldest grains are estimated to be around 7 billion years old, some 2 billion to 3 

billion years older than the solar system, researchers report online January 13 in the Proceedings 

of the National Academy of Sciences. Before this analysis, the oldest stardust dated in a lab was 

estimated to predate the solar system by about 1 billion years. 

 

Such old stardust grains can serve as time capsules that provide clues about goings-on in 

the Milky Way from before the sun’s birth. “Using these microscopic dust grains to tell us 

something about large-scale events in the presolar history of our galaxy is pretty cool,” says 

Larry Nittler, a cosmochemist at the Carnegie Institution for Science in Washington, D.C., not 

involved in the work. 

Finding and dating more extremely old dust grains lodged in meteorites may give 

scientists a more complete picture of the Milky Way’s history even further back in time. 

 

References: 
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WOMEN WHO HAVE WON SCIENCE NOBEL PRIZES  

AND CHANGED THE WORLD 

Dr.K.RAJALAKSHMI, Assistant Professor, Dept. of Physics, SCSVMV. 

 

 1. Marie Curie (1903 &1911)  

Madame Marie Curie snagged two Nobel Prizes—for 

Physics in 1903 with husband Pierre and Henri Becquerel, and 

again in 1911 for Chemistry after discovering radium and 

polonium. 

 

 

2. Irène Joliot-Curie // Chemistry (1935) 

The second woman to win a Nobel was Irène Curie, 

daughter of Pierre and Marie. She shared the Prize with her 

husband, Jean Frédéric Joliot-Curie, for their discovery of 

“artificial radioactivity,” which they achieved by bombarding 

boron, aluminum, and magnesium with alpha particles to create 

radioactive isotopes.  

 

3. Gerty Theresa Cori // Physiology or Medicine (1947) 

Gerty and her husband, Carl Cori, met in Prague and lived 

in Austria before immigrating to the United States in 1922, where 

the two medical doctors worked together. Gerty was given first 

author credit on most of their papers, indicating that she did the 

majority of the research. In 1929, they proposed “the Cori cycle,” 

a hypothetical model of how the body uses chemical reactions to 

break down carbohydrates. In 1947, Gerty and Carl were awarded 

the Nobel in Physiology or Medicine, making Gerty Cori the first 

woman to hold the honor 

 

 

4. Maria Goeppert-Mayer // Physics (1963) 

German-born Maria Goeppert-Mayer studied Mathematics and 

Physics at the University of Göttingen, where, in 1930, she earned her 

Doctorate in Philosophy after writing her dissertation on two-photon 

absorption in atoms, a work Nobel laureate E.P. Wigner called "a 

masterpiece of clarity and concreteness." Goeppert-Mayer developed 

the nuclear shell model, a mathematical model for the structure of 

atomic nuclei. For this, she shared the 1963 Nobel Prize for Physics 

with J. Hans D. Jensen and Eugene Paul Wigner – the first woman to 

receive the award in 60 years. 
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5. Rosalyn Sussman Yalow // Physiology or Medicine (1977) 

Yalow earned her PhD in Physics at the University of 

Illinois. With colleague Solomon Berson, she developed 

radioimmunoassay (RIA), a technique that measures tiny quantities 

of various substances in liquids, notably insulin in human blood. 

RIA has since been used to trace hundreds of hormones, enzymes, 

and vitamins and is essential to testing for cancer and other 

diseases. In 1977, Yalow was awarded the Nobel Prize for RIA, and 

with Roger Guillemin and Andrew V. Shally for devising the 

technique. 

 

. 

6. Rita Levi-Montalcini // Physiology or Medicine (1986) 

 Rita Montalcini worked from a laboratory in her home, 

where she studied the nerve development of chicken embryos. 

Over the next 30 years, in 1952,she and collaborator Stanley 

Cohen isolated nerve growth factors (NGFs), proteins that guide 

the growth, maintenance and survival of nerve tissue. Levi-

Montalcini was first Nobel laureate to reach the age of 100.  

 

 

7. Christiane Nüsslein-Volhard // Physiology or Medicine 

(1995) 

Christiane Nüsslein-Volhard, a German 

biologist, carried out research using fruit flies that 

allowed us to understand which genes are involved in 

different developmental processes. Nüsslein-Volhard’s 

work helps us understand evolution, She was awarded 

the Prize in 1995, along with with Eric Wieschaus and 

Edward B. Lewis. 15811 Nüsslein-Volhard, an asteroid 

discovered in 1994, is named for her. 

 

 

8. Linda B. Buck // Physiology or Medicine (2004) 

Linda B. Buck and Richard Axel published their 

research, in 1991,which revealed not only the structure of 

the olfactory system, but also the mechanism olfaction – 

how we smell. Buck and Axel were able to clone olfactory 

receptors and analyze rat DNA to determine how the sense 

of smell works in all mammals. For this, the pair shared the 

Nobel in 2004. 
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9. Françoise Barré-Sinoussi // Physiology or Medicine (2008) 

In 1975, Françoise Barré-Sinoussi research has revealed 

the methods by which HIV spreads and its connection to AIDS, 

and she has produced over 200 scientific publications.In 2008, 

Barré-Sinoussi shared the Nobel for Physiology or Medicine 

with Luc Mantagnier, her mentor, and Harold zur Hausen, who 

discovered HPV and developed the cervical cancer vaccine.  

 

 

10. Ada E. Yonath // Chemistry (2009) 

In 1970, Ada Yonath, pioneered cryo bio-

crystallography, the technique she uses to study microbe 

ribosomes and their mechanisms, For her work on protein 

biosynthesis and peptide bond formation, Yonath earned the 

Nobel Prize for Chemistry in 2009. Today, she is the 

director of the Helen and Milton A. Kimmelman Center for 

Biomolecular Structure and Assembly of the Weizmann Institute of Science.  

 

11 and 12. Elizabeth Blackburn and Carol W. Greider // 

Physiology or Medicine (2009) 

Both women research telomeres, the end caps of 

chromosomes created by repeating stacks of “extra” DNA 

bases. When DNA replicates, these telomeres are shortened 

and the chromosomes deteriorate—the cause of aging and 

chromosome fusion, led to cancer. Blackburn and Greider set 

out to find a hypothetical enzyme that protects the telomere. 

Blackburn and Greider’s Prize in 2009 marked the first award 

shared by more than one woman. 

 

13. May-Britt Moser // Physiology of Medicine (2014) 

Moser was honored in 2014 for the "discovery of cells that 

constitute a positioning system in the brain." "In 2005, May-Britt 

Moser and Edvard I. Moser discovered a type of cell that is 

important for determining position close to the hippocampus, an 

area located in the center of the brain.  

 

 

References: 
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ADVENTURE WOMEN N INDIAN SCIENCE 
Mrs.P.PUNITHA, Assistant Professor, Dept. of Civil & Structural Engineering, SCSVMV. 

 

Gender equality has been one of the most debated topics in the past decade. Though most 

of us agree that women deserve equal rights and opportunities as men, yet there are many 

challenges that a woman has to face regularly. If we examine deeper in the pages of history, 

we’ll see that contribution of women in the field of science, arts sports and finance has been as 

worthy as men but somehow their contributions are not munch talked about or has been forgotten 

with time. 

 

Technology has advanced so much over the years and this wouldn’t have been possible 

without the contribution of people in science. While we know about the priceless contribution of 

great scientists like C V Raman, Meghnadsaha, Dr. A.P.J Abdul kalam, many of us are unaware 

of the contribution of women in the field of science. So here are 10 Indian women, who have 

contributed to science and made us proud. 

 

 Asima Chatterjee - Asima Chatterjee's contribution to organic chemistry was huge. 

 Dr. Indira Hinduja - Dr. Indira is one of the renowned gynecologist, obstetrician and 

infertility specialists. 

 Shubha Tole- Shubha Tole is well known for her contribution in the field 

of neuroscience. 

 Darshan Ranganathan – Darshan Ranganathan is well known for her work in bio-

organic chemistry 

 Paramjit Khurana – Paramjit Khurana is known for inventing 'All Weather Seeds'. She 

developed hybrid strains of mulberry, wheat and rice that are drought resistant, 

 Dr. Aditi Pant - Dr. Aditi is a noted oceanographer and was the first Indian woman to 

visit Antarctica in 1983.  

 Tessy Thomas - Tessy Thomas is known as the 'Missile lady' due to the successful 

launch of Agni series of missiles. 

 Usha Barwale Zehr - She produced India's first genetically modified food, the Bt brinjal. 

 Charusita Chakravarty - Charusita is known for her work on the basis of molecules and 

effects of change in molecular base on DNA proteins. 

 . Anandibai Joshee- Anandibai stands among one of the first Indian women doctors to 

learn and practice western medicine at the age of 21. 

 

Sunday, 11 February, is the International Day of Women and Girls in Science. To 

mark the day, we asked female scientists from around the world to reflect on their experiences 

and offer their advice. The responses have been edited for clarity and brevity. 

 

My advice to early-career women scientists is to believe in yourself and believe that what 

you do matters for science and for society. Strive to create the networks and find the peer support 

and mentoring that you need. Be open and outspoken about the challenges that you face to help 
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others find better ways to support you. But you also need to be realistic, as not everyone will be 

able to see things from a new perspective or change their ways. Ultimately, this is your life, and 

you have to decide what things are worth fighting for and what others are not worth the time or 

energy. 

 

Reference: 

https://www.indiaeducation.net/10-indian-women-and-their-invaluable-contribution-in-
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LOW DIMENSIONAL MATERIALS FOR NEXT GENERATION 

ELECTRONICS 

Dr.S.VIJAYARAGHAVAN, Assistant professor, Dept. of ECE, SCSVMV. 

 

Low-dimensional nanomaterials with exciting novel properties and magical performance 

are a rapidly growing research field that is truly multidisciplinary. A great deal of research 

efforts has been dedicated in the past two decades towards the preparation and characterization 

of these low-dimensional nanomaterials. The literature blossomed on nanomaterials already 

indicated about the origin of novel properties with size. However, it is equally important to know 

how the properties of materials and their function vary with their dimension without any size 

effects? To unravel this interesting question, researchers at CSIR-CECRI were working towards 

the development of low-dimensional materials such as 1-D and 2-D nanomaterials and study 

their interesting properties with special emphasis on electrochemical applications. Recent 

research findings from our institute suggest that the tunable properties of these low-dimensional 

materials are attractive for a variety of applications such as energy storage, sensing, catalysis and 

in optoelectronics.  

 

RAPID advancement in many contiguous areas of nanotechnology in the last decade has 

provided excellent opportunities to design appropriate functional materials with desired 

electronic, electrical, mechanical, optical/ photonic and thermal properties customized for 

specific applications like solar cells, biosensors, rechargeable batteries and supercapacitors. For 

many of these functional materials, numerous research reports have shown that dimensionality 

plays a critical role in addition to the composition and arrangement of atoms in determining their 

fundamental properties. Low-dimensional materials (such as two-dimensional, one-dimensional 

and zero dimensional) belong to one such group where unprecedented opportunities exist for the 

development of high quality, large-area materials with controllable layer thickness. The 

emergence of such systems would not only expand our understanding of the underlying science, 

but essentially lead to the discovery of several unknown phenomena and applications. However, 

new insights of the low-dimensional materials have already contributed to the scientific frontiers 

such as topological insulators, spin- and valley-tronics. Herein, the term spin-tronics represents a 

totally new area where the spin of the electron is considered as an additional degree of freedom 

other than electronic charge for information storage and processing. On the other hand, ‘valley-

tronics’ refers to a new era where we essentially employ the wave quantum number of an 

electron in a crystalline material to store information. A plot between energy of electrons relative 

to their momentum will result in two deep valleys and thereby the name ‘valley-tronics’. The 

ability to harness such unique properties and phenomena will provide exciting technological 

advances. CSIR–Central Electrochemical Research Institute is working on the development of 

such novel, low-dimensional materials such as graphene, graphene nanoribbons, graphene 

quantum dots, molybdenum-di-sulphide (MoS2) for applications in energy storage, biosensing 

and materials protection, which are considered to be the critical technologies of this millennium 

despite daunting challenges with respect to cost, scalability, durability and reproducibility for 

large-area electrodes. Graphene is a two-dimensional monolayer of carbon atoms packed into a 
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honey comb-like lattice. Since its discovery, graphene has shown to be an excellent candidate for 

the replacement of silicon-based electronic devices. Moreover, the observation of the integer 

quantum Hall effect at room temperature, breakdown of the adiabatic Born–Oppenheimer 

approximation, realization of the Klein paradox, possibility of high superconductivity, excellent 

transparency up to 98% over a broad wavelength range, metal-free magnetism, ultrahigh carrier 

mobility (>200,000 cm2 v–1 s–1 ), extremely high modulus (~1 TPa), high tensile strength (~100 

GPa), ballistic electronic propagation, etc. have made graphene as one of the ‘most sought-after’ 

materials for futuristic devices, including electrochemical devices. Electrochemists are excited 

mainly because many conventional technologies where they used graphite could now be re-

engineered to be replaced by graphene layers designed (accurately used one, two or few layers) 

with more precise spatial control. 
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HYDROPONIC FARMING GETS FARMER ATTENTION 

Dr.A.RAJASEKARAN, Assistant Professor, Dept. of ECE, SCSVMV.  

 

Hydroponics is a subset of  hydroculture, which is a method of growing 

plants  without  soil, by instead using mineral nutrient solutions in a  water  solvent. Terrestrial 

plants may be grown with only their roots exposed to the nutritious liquid, or the roots may be 

physically supported by an inert medium such as perlite, gravel. Despite inert media, roots can 

cause changes of the rhizosphere pH and root exudates can impact the rhizosphere biology. The 

nutrients used in hydroponic systems can come from an array of different sources, including (but 

not limited to) fish excrement, duck manure, purchased chemical fertilisers, or artificial nutrient 

solutions. The science of soil-less gardening is called hydroponics. It basically involves growing 

healthy plants without the use of a traditional soil medium by using a nutrient like a mineral rich 

water solution instead. A plant just needs select nutrients, some water, and sunlight to grow. Not 

only do plants grow without soil, they often grow a lot better with their roots in water instead. 

 
Fig 1: Introduction to Hydroponic Farming 

 

What are its benefits? 

Hydroponic gardening is fast becoming a popular choice for many growers around the 

world due to its more sustainable approach to resource usage than the usual growing methods. 

Here are a few of its many benefits: By providing constant and readily available nutrition, 

hydroponics allows plants to grow up to 50% faster than they would in soil. Also, fresh produce 

can be harvested from a hydroponic garden throughout the year. 

 Great for both the environment and the grown product, hydroponic gardening virtually 

eliminates the need for herbicides and pesticides compared to traditional soil gardening. 

 Any water that is used in hydroponic gardening stays in the system and can be reused, 

reducing the constant need for a fresh water supply! Arable land is often in short supply 

and gardening space continues to decrease. A great option when you lack yard space or 

have a tiny balcony, hydroponics also lends itself really well to indoor gardening. 

 

https://en.wikipedia.org/wiki/Hydroponics#Passive_sub-irrigation
https://en.wikipedia.org/wiki/Plant
https://en.wikipedia.org/wiki/Soil
https://en.wikipedia.org/wiki/Mineral
https://en.wikipedia.org/wiki/Nutrient
https://en.wikipedia.org/wiki/Solution
https://en.wikipedia.org/wiki/Water
https://en.wikipedia.org/wiki/Solvent
https://en.wikipedia.org/wiki/Terrestrial_plant
https://en.wikipedia.org/wiki/Terrestrial_plant
https://en.wikipedia.org/wiki/Root
https://en.wikipedia.org/wiki/Chemically_inert
https://en.wikipedia.org/wiki/Perlite
https://en.wikipedia.org/wiki/Gravel
https://en.wikipedia.org/wiki/Rhizosphere
https://en.wikipedia.org/wiki/PH
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The Nutrient Solution 

Ready-to-use store bought solutions can be used for hydroponics nutrient systems or one 

can make one’s own special solutions for different types of crops based on the chemical elements 

the plants need most. The right nutrient mix combines primary nutrients (nitrogen, potassium, 

magnesium), secondary nutrients (calcium, sulphur, phosphorus) and micronutrients ( iron, 

copper, manganese, zinc, molybdenum, boron). Here is a recipe for a basic nutrient solution that 

you can make yourself by diluting the nutrients in 20 litres of filtered water. 

 

 25 ml of CaNO3 (calcium nitrate) 

 1.7 ml of K2SO4 (potassium sulfate) 

 8.3 ml of KNO3 (potassium nitrate) 

 6.25 ml of KH2PO4 (monopotassium phosphate) 

 17.5 ml of MgSO4 (magnesium sulfate) 

 2 ml of trace elements 

 

Store your solution in a food-grade container at room temperature and away from light. Make 

sure to shake it well before using. Also, your plants will inform you if they are receiving too few 

or too many nutrients – not enough and the leaves will turn yellow; too much and they will look 

brown, burnt or curled. In static solution culture, plants are grown in containers of nutrient 

solution, such as glass Mason jars (typically, in-home applications), pots, buckets, tubs, or tanks. 

The solution is usually gently aerated but may be un-aerated. If un-aerated, the solution level is 

kept low enough that enough roots are above the solution so they get adequate oxygen. A hole is 

cut (or drilled) in the top of the reservoir for each plant; if it a jar or tub, it may be its lid, but 

otherwise, cardboard, foil, paper, wood or metal may be put on top. A single reservoir can be 

dedicated to a single plant, or to various plants. Reservoir size can be increased as plant size 

increases. 

 

A small yard, a corner in a community garden or an unused space in your home can easily be 

turned into a thriving aquaponic farm for vegetables and fish. An aquaponic system combines 

elements of aquaculture and hydroponics in a symbiotic environment by putting fish waste to 

work as fertiliser for crops. The system is mostly enclosed, with little to no waste and no need for 

fertiliser or pesticides. A typical household-sized vertical aquaponic system can fit into a 3ft by 

5ft (1m x 2m) area. A small pump draws nutrient-rich water from the fish tank to the tops of the 

vertical columns. The water trickles down through the roots of the plants, gathering oxygen from 

the air as it falls back into the tank. 

 

https://en.wikipedia.org/wiki/Mason_jar
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Fig 2: Nutrient solution returns to reservoir while system is not in operation 

 A home-made system can be constructed from food containers or glass canning jars 

with aeration provided by an aquarium pump, aquarium airline tubing and aquarium valves. 

Clear containers are covered with aluminium foil, butcher paper, black plastic, or other material 

to exclude light, thus helping to eliminate the formation of algae. The nutrient solution is 

changed either on a schedule, such as once per week, or when the concentration drops below a 

certain level as determined with an electrical conductivity meter. Whenever the solution is 

depleted below a certain level, either water or fresh nutrient solution is added. A Mariotte's 

bottle, or a float valve, can be used to automatically maintain the solution level. In raft solution 

culture, plants are placed in a sheet of buoyant plastic that is floated on the surface of the nutrient 

solution. That way, the solution level never drops below the roots. 
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IRON-BASED SOLAR CELLS ON TRACK TO BECOMING MORE 

EFFICIENT 
Dr.A.RAJASEKARAN, Assistant Professor, Dept. of ECE, SCSVMV. 

 

An international study led from Lund University in Sweden shows that 30 percent of 

the energy during a certain kind of light-absorbing iron molecule disappears during 

a previously unknown manner. By closing this loophole, the researchers hope to contribute 

to the event of more efficient photovoltaic cell s using this iron-based solar cell. 

The sun is a vast source of pure and renewable energy. However, manufacturing the 

components in today's silicon-based photovoltaic cell solutions requires tons of energy, and 

lots of new solar cell use rare or toxic elements .Researchers at Lund University have 

therefore began to develop alternative photovoltaic cell solutions supported iron.  

 

 
Fig 1: iron-based solar cell 

 

It was shown that in one-third of cases, the electron isn't held in position long 

enough for us to extract the energy. Instead the energy disappeared very rapidly over a 

previously unknown channel says Jens Uhlig, Chemistry researcher at Lund University and 

leader of the study. If we will find how to extract energy from all the molecules, the 

efficiency of those iron-based solar cells or light activated catalysts would increase 

considerably," says Jens Uhlig. Consistent with the research team, it's of the utmost 

importance that we discover sustainable, scalable materials which will replace or 

complement today's silicon-based photovoltaic cell solutions. Jens Uhlig is convinced that 

iron, which may be a plentiful resource within the crust , might be an answer to the matter . 

By mass, iron is that the commonest element on earth and therefore the most 

generally utilized metal in industry. Over 30 years of research have shown that iron may be 

a poor choice for practical applications in solar power conversion. Hematite and 

other oxide polymorphs are competent for water oxidation in photo electrochemical cells, 

but just barely. Photovoltaics supported iron oxide or sulfide materials are inefficient and 

therefore the inclusion of even trace iron in silicon significantly lowers the efficiency of 

today’s commercial photovoltaics.  
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Fig 2: Electron transfer to a TiO2 semiconductor 

 

In dye-sensitized solar cells (DSSCs), inclusion of an iron center during a dye 

molecule leads to devices with poor efficiencies that are of no practical value.1 Iron-based 

materials and compounds function for light-driven electron transfer and catalysis, but 

just tolerably to offer some hope to highly optimistic scientists in academic labs. within 

the end , iron consistently continues to disappoint and one can safely conclude 

that it's best to stay iron out of solar cells. so far Harlang et al. found that the iron 

compound harvests sunlight through most of the visible region with subsequent excited 

state electron transfer to a TiO2 semiconductor with efficiencies >90%. Such a 

breakthrough in efficiency is remarkable, particularly when one considers the decades of 

prior research that did not accomplish anything even close. This breakthrough raises the 

question, are we on a path to solar cells that utilize iron? Before addressing this 

question, it's worthwhile to think about the impact an iron center has on a dye molecule. 

Many molecular compounds that contain iron, like hemes or Fe(bpy)32+ (where bpy is 

2,2′-bipyridine), absorb sunlight effectively within the visible region. However, the excited 

states formed upon light excitation don't luminance as would a free base porphyry or 

Ru(bpy)32+. Instead, the excited states deactivate through unwanted reactions that include 

photochemistry or intersystem crossing/internal conversion to non-luminescent high-spin 

states. Inorganic photo-chemists have recognized that this behavior results from the 

population of metal-centered states, sometimes called ‘ligand field’ or ‘dd’ states, which 

are anti-bonding with reference to iron–ligand bonds. Attempts to boost the energy of 

those metal-centered states in order that they aren't populated by sunlight are unsuccessful. 

Heme carbonyl compounds, for instance, photo-release carbon monoxide gas with quantum 

yields of unity albeit CO may be a strong field ligand that destabilizes the ligand field 

states. Chelating ligands like bpy can lower the quantum yields for ligand loss 

photochemistry, yet Monat et al.3 have shown that unproductive population of high-spin 

metal-centered states occurs quantitatively on femtosecond time scales with such 

compounds. during a new approach, Harlang et al. circumvented these issues with strong, 

σ-donating anionic N-heterocyclic carbene (NHC) chelating ligands that suppress these 

unwanted deactivation pathways. Indeed when this compound was immobilized on an 

Al2O3 insulator and illuminated with light , the specified excited state was found to 

measure for 37 ps, a worth that is still a record so far . The time constant for excited state 

electron injection into the mesoporous TiO2 thin films commonly utilized in DSSCs was 

found to be about 3 ps, which is according to >90% reported yield.2 Indeed, a spread of 
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spectroscopic measurements provided strong evidence of nearly quantitative excited state 

interfacial electron transfer to TiO2. it's abundantly clear that an iron compound has finally 

been discovered that efficiently transfers electrons when illuminated with visible light! 

So, are we on a path to solar cells that utilize iron? the solution to the present question 

lies partially on the power of DSSCs to compete with traditional Si 

photovoltaic’s, also like emerging technologies like the lead-based perovskites. If so, some 

challenging science still remains. The nearly quantitative yield of injected electrons were 

measured spectroscopically and NOT by measurement of the electrons in an external circuit 

where they might provide electric power . After excited state injection into TiO2, the 

oxidized iron compound isn't efficiently ‘regenerated’ by the redox mediators 

commonly utilized in DSSCs. additionally , the solar light harvesting extends only through 

the orange region (to about 600 nm) without appreciable absorption within the red or near 

infrared regions. The challenges of enhanced light harvesting and more favorable energetic 

for regeneration are, to some extent, orthogonal. Alternative iron compounds that utilize 

this novel NHC ligand and have the formal FeIII/II reduction potentials necessary for 

regeneration by iodide will have blue-shifted absorption spectra. Thus, unless alternative 

redox mediators for DSSCs are identified, it might appear that both the bottom and 

therefore the excited state reduction potentials will got to be tuned. While 

challenging, there's good precedence for optimization of dye energetic through synthetic 

design and therefore the probability for fulfillment is sort of high. during 

this regard, it's interesting to notice that independent calculations by Mukherjee et al.4 

predicted a priori that iron carbine compounds would indeed be useful for  solar 

power conversion. With synthesis guided by theory, the likelihood for efficient 

DSSCs supported iron seems highly likely. Aside from practical applications, the report by 

Harlang et al. raises some interesting fundamental questions which will certainly inspire 

future research. Indeed, while an early study of dye sensitization with iron compounds 

revealed nothing of practical utility they continue to be highly impactful to the scientific 

community curious about efficient energy conversion with low-cost earth-abundant 

materials.1 the novel departure of Harlang’s iron carbene compound from the bipyridine 

and porphyrin ligands that have historically dominated the sector opens new opportunities 

for exploitation and characterization of the excited states that nearly certainly represent 

ongoing research in many laboratories round the world Hence it's unclear why two 

orthogonal dipoles didn't lower the injection yields measured for this iron compound. 

Likewise, recombination of the injected electron with the oxidized iron compound was 

unexpectedly fast and suggests that alternative recombination pathways, perhaps through 

high-spin states, is operative for this iron compound. Such fascinating, yet poorly 

understood behavior including the important possibility of application makes for a 

really bright future for iron utilization in solar cells.  
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BIGGEST ACHIEVEMENTS OF WOMEN IN SCIENCE 

Mrs.P.MEENAKSHI, Assistant Professor, Dept. of Civil & Structural Engineering, SCSVMV. 

 

Women and science haven’t always had the easiest relationship. Even today as 

people, women only make up 14.4 per cent of people in STEM careers according to the latest 

statistics from the Women in Science and Engineering campaign. But still, for centuries there 

have been women who were determined and did prove all the doubters wrong. Here are some of 

the biggest achievements in science done by women.  

 

1) Discovered two elements and died from the cause – Marie Curie 

 

 
 

She quite literally lived and died for her work. Marie Curie discovered two radioactive 

elements – polonium and radium – and won two Nobel prizes before succumbing to radioactivity 

exposure in 1934. To this day her notebooks are too radioactive to handle without specialist 

equipment. The Marie Curie charity that provides care and support to people with terminal 

illnesses and their families is named after her.  

 

2) First female qualified doctor – Elizabeth Anderson 

 

 
 

Elizabeth was inspired to become a doctor after meeting the first female doctor in the 

U.S, Elizabeth Blackwell, giving her a resolute determination to become a doctor herself, despite 

all obstacles. When no medical school would allow her to study alongside male doctors, she 

attempted a number of strategies to become qualified. As a nursing student at Middlesex 

Hospital she would sneak into medical lectures, and even got herself banned from classes with 

male colleagues after complaints. Even after she got a medical degree in Paris, she wasn’t 
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allowed on the British Medical Register until an act legalizing women entering the profession 

was passed.  

 

3) Worked on the first atom bomb – Chien-Shiung Wu 

 

 
 

  Physicist Dr. Chien-Shiung Wu standing amidst tubes of a particle accelerator at 

Columbia University. Often referred to as the First Lady of Physics, Chien-Shiung has become 

known for her work on the Manhattan project that led to the first and so far only use of nuclear 

weapons in warfare. She caught the attention of the U.S. government for her work in nuclear 

fission and was invited to work on the project at Columbia University. She helped to develop a 

process that enabled large extractions of uranium to be used as the bomb’s fuel. After WWII, she 

remained at Colombia until her retirement. 

 

 4) Developed the drug that first gave hope to people with HIV and AIDS – Gertrude B 

Elion 

      
 

The treatment of HIV has come a long way since the 1980s epidemic, and that’s partly 

down to this woman. After her retirement in 1983, she oversaw the adaption of azidothymide, 

which would become the first drug to be used to treat AIDS. In particular, it reduced the 

replication of the virus in a person’s system and prevented transmission between mother and 

child during birth. 
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5) Discovered comets and was the UK’s first female recognised scientist – Caroline Hershe  

 

     
 

Engraving showing the astronomer Caroline Herschel, The German British astronomer’s 

most significant contributions to science were a number of comets, including the periodic 

comet 35P/Herschel–Rigollet, though she is remembered also for being the first woman to be 

recognised and paid for her achievements, being awarded the Gold Medal of the Royal 

Astronomical Society.  

 

6) First person to be accepted in chimpanzee society – Jane Goodall  

 

     
 

She knew how to make friends among the primates. Her groundbreaking research and 

unusual methods have brought her criticism and praise alike. During her 55-year-study of 

chimpanzees and their behavior in social and family situations, contemporaries expressed 

concern over her method of naming the animals she was examining instead of numbering them. 

She observed human behaviors’ among chimpanzees, including hugs, kisses and pats on the 

back.  
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7) Paved the way for IVF treatment – Anne McClaren  

 

 
 

Millions of families have this woman to thank for their ability to have children. Parents 

everywhere who needed medical help to conceive their much-wanted children have this woman 

to thank. Her work as a leading figure in developmental biology, such as mouse embryonic 

transfer, helped to develop the techniques used in human IVF. A firm believer in family time, as 

a professor she always ticked off married students working late in the laboratory, insisting they 

should be at home during the evenings. 

 

Reference: 
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THE ISSUE WITH TISSUE 

Mrs.C.Jeyalakshmi, Assistant Professor, Dept. of Chemistry, SCSVMV. 

 

 

Forests are the lungs of the earth. For hundreds of millions of years they have been 

regulating the earth’s greenhouse gases, absorbing massive amounts of carbon dioxide and 

converting it into life-essential oxygen. Each year, they absorb about a quarter of all human-

produced greenhouse gases. These life-sustaining ecosystems are also the homelands of many 

Indigenous Peoples, who have stewarded them for millennia and possess internationally 

recognized rights to lands and resources. As some of the last intact, undisturbed places on earth, 

forests also support wildlife seen nowhere else on the planet, from the orangutans of Indonesia to 

the caribou of the boreal forest. Yet, for all forests’ value, we are quite literally flushing them 

down the toilet. Across the world, forests are being cut down to become throwaway tissue 

products. Tissue products such as toilet paper, paper towels, and facial tissue are cheap and 

convenient-but they cost the planet a great deal. The vast majority of the tissue products found in 

our homes are made from wood pulp, the use of which drives the degradation of forests around 

the world. Their everyday consumption facilitates a “tree-to-toilet pipeline,” whereby centuries-

old trees are hewn from the ground, converted into tissue pulp, rolled into perforated sheets or 

stuffed into boxes, and flushed or thrown away.  

 

The consequences for Indigenous Peoples, treasured wildlife, and the global climate are 

devastating. Such as toilet paper, facial tissue and paper towels. Most of the time, these products 

end up in the trash can or toilet after one use—their toll on the environment forgotten or ignored. 

But, although a roll of paper towels may come and go without any significant impact on 

consumers’ wallets, the cost to forests is high and the impact on the environment enduring. 

 

Americans use upwards of 255,360,000,000 disposable facial tissues a year (yep, 

billions).  That’s just in the U.S. The global demand for tissue paper (facial tissues, toilet paper, 

paper towels, and napkins) is expected to grow 4% every year through 2021 with China 

accounting for just over 40% of the growth, followed by Latin America (15%), Western Europe 

(11–12%), and the rest of the world. 
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These impacts are compounded by the fact that the United States is a particularly 

voracious consumer of tissue products. The U.S. tissue market generates $31 billion in revenue 

every year, second only to China, and Americans, who make up just over 4 percent of the 

world’s population, account for over 20 percent of global tissue consumption. Much of the tissue 

pulp in the United States comes from the boreal forest of Canada. This vast landscape of 

coniferous, birch, and aspen trees contains some of the last of the world’s remaining intact 

forests, and is home to over 600 Indigenous communities, as well as boreal caribou, pine marten, 

and billions of songbirds. Yet, industrial logging claims more than a million acres of boreal 

forest every year, equivalent to seven National Hockey League rinks each minute, in part to meet 

demand for tissue products in the United States. This loss of intact boreal forest is impacting 

Indigenous Peoples’ ways of life. It is also driving the decline of species including boreal 

caribou, which, as an “indicator species,” serves as a barometer for the health of the boreal forest 

more broadly. Maintaining an intact boreal forest, which acts as a massive storehouse for 

climate-altering carbon, is also vital to avoiding the worst impacts of climate change. Tissue 

products made from virgin fiber pulp, which comes from trees, are a clear threat to our climate. 

When the boreal and other forests are degraded, their capacity to absorb man-made greenhouse 

gas emissions declines. In addition, the carbon that had been safely stored in the forests’ soil and 

vegetation is released into the atmosphere, dramatically undermining international efforts to 

reduce greenhouse gas emissions. Fortunately, solutions to the tree-to-toilet pipeline already 

exist. Instead of relying on virgin pulp, tissue companies can use recycled content or sustainably 

sourced alternative fibers such as wheat straw and bamboo. Use of these materials to create 

tissue can dramatically reduce our destructive impact on the boreal and other forests around the 

world. Some companies have already begun incorporating these far more sustainable materials 

into their products. Yet many of the leading tissue companies in the United States stubbornly 

continue to rely on virgin fiber pulp in their flagship at-home tissue products rather than 

investing in existing alternatives. While some have made advances in their away-from-home 

tissue brands sold to businesses, airports, and other establishments, the three companies with the 

largest market shares in the tissue sector, Procter & Gamble, Kimberly-Clark, and Georgia-

Pacific, still rely almost exclusively on virgin pulp for their at-home tissue brands. This Issue 

with Tissue report and scorecard evaluates the sustainability of major at-home tissue brands in 

the United States, based on data we collected from product packaging, product websites, and 

communications with parent companies. We selected the flagship brands from the three tissue 

companies with the largest market shares in the United States, Procter & Gamble, Kimberly-

Clark, and Georgia-Pacific. To gauge tissue products’ impact on forests, the scorecard examines 
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products’ recycled content, Forest Stewardship Council (FSC) certification for their virgin pulp, 

and their bleaching process. Our methodology gave the products different weights depending on 

which criteria they satisfy, with the greatest weight given to postconsumer recycled content. For 

a full methodology, see the Appendix. The scorecard is not a comprehensive overview of all 

tissue products. For any brands not covered, we encourage readers to look at each brand’s 

recycled content, FSC certification, and bleaching process using the criteria outlined in the 

Appendix.  The companies with the largest market shares have the power to make a significant 

difference for the future of our world’s forests. Instead, they largely adhere to decade sold tissue 

formulas that have taken a devastating toll on forests. Recycled content and alternative fibers are 

readily available solutions, and these large companies need to dedicate their substantial research 

and development budgets to tackling the problems their products cause for the planet. In the 

meantime, consumers can push for change with their pocketbooks, buying only those tissue 

products that minimize their impact on forests. Forests are too vital to flush away. 

 

There is a growing realization that use of disposable paper tissue products is hygienic and 

user-friendly. As a result, there has been all-round growth in demand for tissue products for both 

Home and Away from Home usage, such as toilet rolls, paper napkins, kitchen towels, toilet 

towels and facial tissues. Currently, a substantial part of the paper napkins segment demand is 

for MG paper, due to economy considerations. But this trend is also gradually moving towards 

soft tissue. 

 

In spite of the substantial growth in consumption, India continues to be amongst one of 

the lowest tissue consuming markets on per capita basis, with a total tissue consumption 

estimated at around 40,000 tons per year. 

 

Use of tissue products is an integral part of the lifestyle of developed countries, with 80% 

consumption of tissue in toilet and towel grades and 20% in napkin and other over-the-table 

tissue products. Consumption pattern gradually shifting towards higher % of total consumption 

for toilet rolls, paper towels, paper handkerchiefs and facial tissues. Some of the leading 

healthcare institutions have also recently started using disposable paper sheets instead of 

traditional cloth sheets, and this trend is likely to gain momentum. 

 

Recently added capacities in the country will be underutilized for some time, unless a 

part of the production can be exported. Another change we envisage is in the area of tissue 

converting units. Traditionally, converting facilities in India have been dominated by small scale 
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and unorganized industries. With increase in volumes and varieties, larger scale and more 

organized sector, converting facilities are expected to come up. 

 

Tissue consumption is taking a substantial toll on forests around the world, from the 

temperate forests of the southeastern United States to the rainforests of Indonesia. This report 

examines the impact of tissue products sourced from the Canadian boreal forest, which contains 

a quarter of the world’s remaining intact forests. Much of the virgin pulp sourced from the 

Canadian boreal forest ends up in the United States, where throwaway tissue products have 

become a staple of day-to-day life. Tissue products do not need to be made from virgin pulp, 

which is created from trees; yet leading companies have largely failed to adopt more sustainable 

alternatives. The repercussions of continuing the status quo for Indigenous Peoples, wildlife, and 

the climate would be felt for centuries to come. This report provides an overview of the major 

tissue brands and reveals the worst corporate offenders driving boreal degradation. It describes 

the environmental effects of virgin pulp production and the United States’ strong reliance on 

tissue products and grades leading brands in the United States based on their impacts on forests. 

Finally, this report outlines existing solutions that companies can adopt to make their brands 

more sustainable. 

 

As a responsible citizen we should think, we have space for our mobile phones in pocket,  

why can’t we give a space for handkerchief.  

 

 

 

 

Don’t be Anthropocentric, Be Ecocentric 
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RADIO TELESCOPES   

Dr.G.SENTHIL KUMAR, Associate Professor, Dept. of ECE, SCSVMV 

 

The astronomers used the optical telescope in their arsenal initially for observing the 

stars. These kinds of telescopes use lenses or mirrors to gather visible light from above and 

create a magnified image. The science has proved a lot more than visible light through the 

electromagnetic spectrum. There were radio waves, microwaves, infrared, ultraviolet, x-rays, and 

gamma rays. This paves the way to view the night sky in these parts of the electromagnetic 

spectrum. 

 

A radio telescope is a great tool in that area and it is the same as the radio in our daily 

use. But, it is received as much bigger, more sensitive, and able to produce a visual picture of the 

signals. Thus, the radio telescopes produce a picture of the sky, not in visible light, but in radio 

waves. A radio telescope consists of a dish and antenna system, a receiver, a detector, and an 

analyzer.The dish is like one type of paraboloid antenna as a television satellite dish that collects 

the radio-frequency (RF) signals from space and focuses them on the secondary antennaat the 

focal point of the parabolic reflector. This antenna system detects the RF radiation between 

wavelengths of about 10 metres (30 megahertz [MHz]) and 1 mm (300 gigahertz [GHz]) emitted 

by extraterrestrial sources, such as stars, galaxies, and quasars. The radio spectrometer uses 

filters, each tuned to a different frequency and followed by a separate detector that combines the 

signal from the various filters to form a multi frequency receiver across a large frequency range 

to cover the various frequencies of interest.  

 

305-metre radio telescope and schematic (Courtesy of the National Radio Astronomy 

Observatory/Associated Universities, Inc) 

The sensitivity of a radio telescope is the ability to measure weak sources of radio 

emission depends both on the area, efficiency of the antenna and bandwidth of the receiver to 

address the broadband continuum emission over a range of wavelengths. A larger dish is used to 

improve the signal strength of radio waves. The Arecibo radio telescope, single largest radio 

telescope dish in the world has a diameter of 305 meters which is located in Puerto Rico. 

https://cdn.britannica.com/58/111758-004-ADA44259/radio-telescope-Puerto-Rico-Arecibo-Observatory.jpg
https://cdn.britannica.com/34/4634-050-DA53D88D/Radio-telescope-system.jpg
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Radio waves travel through space just like light, and radio telescopes can capture them. 

Astronomers often convert these radio signals into pictures through amplification and data 

processing. But how exactly do radio telescopes create a picture from nothing more than radio 

waves? The imaging process requires that the antenna broadcast a signal first at the object of 

interest. Then, the signal reflects from the object, and the antenna waits for the return signal. The 

first reflection arrives from the nearest parts of the object. The last reflections arrive from the 

most distant parts of the object. The antenna dish records the time and strength of the incoming 

reflected waves at many different wavelengths. A detector can split the return signal into its 

different wavelengths. The resultant picture is created from a sort of colored-in graph with time 

on one axis and wavelength on the other axis. 

 

Furthermore, the radio signals from astronomical objects are very weak; millions of times 

weaker than the normal signals used for communication systems and can only be measured by 

using a long integration time, sometimes of many hours. Besides, great effort is to be taken to 

protect radio telescopes from man-made emissions. Hence, radio telescopes tend to be placed 

away from cities to avoid interference, hidden away in valleys to block radio signals from Earth. 

The common characteristic of interfering signals is that, in general, their sources do not move 

relative to the antennas at the sidereal rates of astronomical objects and signal amplitude is larger 

than expected or does not vary with time or antenna pointing in the manner expected for 

astronomical sources. 

 

When possible, mitigation of interference by cancellation, leaving the astronomical data 

intact, is clearly preferable to total deletion of the corrupted data. The interference cancellation 

requires not only detection but also an accurate estimation of the interfering signal in order to 

remove it. Spatial nulling is one method using a group of antennas in which a null in the 

combined spatial response is formed in the direction of the source of interference.  

 

Since then radio astronomy has continuously benefited from new technological 

developments, the development of interferometry has had widespread applications in fields in 

addition to radio astronomy and provides attendant benefits to society. 
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IMPORTANCE OF LEARNING ALGEBRA 

Dr.J.SENGAMALASELVI, Assistant Professor, Dept. of Mathematics, SCSVMV. 

 

After all, all of the math leading up to algebra that we learned growing up such as 

addition, multiplication, decimals, fractions, and the like, seem to have a concrete meaning. 

These concepts all deal with numbers in some way or another and because of this we can wrap 

our brains more easily around the concepts. After all, I can pick up six pencils and give two to a 

friend and by using math I can figure out how many pencils I am left holding in my hand. We 

can all imagine situations where basic math serves us well - calculating your change in the 

grocery store for instance. 

 

In short, basic math deals with numbers. Since we are all taught how to count at a young 

age the concepts of basic math, even though challenging at first, seem to have a practical value - 

even to children. 

 

Enter Algebra. Suddenly, we are asked to deal not only with our comfortable numbers but 

with letters. And it doesn't stop with this. You start seeing parenthesis and exponents, and a 

whole potpourri of other symbols that seem to make no sense at all. This single fact more than 

any other turns many people off to learning algebra. At the very beginning you are asked to learn 

certain rules on how to calculate things in algebra. You must learn which steps are legal to do 

before others, and if you do them in the reverse order you get the wrong answer! 

 

This leads to frustration. With frustration, despair follows in short order. And so the 

thoughts begin:  

"Why do I need to learn this?"  

"When would I ever use Algebra in real life?" 

What you have to remember, though, is that basic math is riddled with special rules and 

symbols as well. For example, the symbols "+" and "=" were at one time foreign to us all. In 

addition the concept of adding fractions, as a single example, is filled with special rules that we 

must learn. When adding 1/3 to 1/3, for example, you keep the common denominator and add the 

numerators, so that 1/3 + 1/3 = 2/3. The point here is that when you begin to learn algebra it may 

seem overwhelming with the rules that you must learn, but this is no different from the multitude 

of rules that you had to learn that dealt with basic math such as addition and subtraction. 

Learning Algebra is achievable for all, you just need to take things one step at a time and learn 

the basic rules before moving on to more advanced topics. 
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But this does not answer the question of "Why should I learn Algebra?" This is a difficult 

question, but the simplest answer is that Algebra is the beginning of a journey that gives you the 

skills to solve more complex problems. 

 

What types of problems can you solve using only the skills you learned in Algebra? I 

invite you to take a journey with me back to your childhood. We've all been to the playground 

and had a great time on the see-saw, the merry-go-round, and the slide. At one time all of us 

were completely fascinated with these trips to the playground, but Algebra can help you 

understand them. The physics of all of these playground toys can be completely understood 

using only Algebra. No Calculus required. For example, if you knew the weight of a person at 

the top of the slide and you knew the height of the slide you could roughly calculate how fast 

you would be traveling as you exited the bottom of the slide. 

 

On the see-saw, let's say that a person was sitting at one end and you knew that person's 

weight. You'd like to sit on the other side of the see-saw, but not at the very end - you'd like to sit 

opposite your partner in the middle between the seat and the pivot point. Using algebra, you 

could calculate how heavy you'd have to be to exactly balance the see-saw. 

 

Moving away from playground equipment, as children we were all fascinated with the 

magical way that magnets attract each other. Using algebra, you could calculate how much force 

a given magnet would pull on another magnet. 

 

There are examples all around us of things in the everyday world that you could fully 

understand using only the tools in algebra. If you drop a rock off of the roof of a house, how long 

would it take to hit the ground? If you dropped a second rock 100 times as heavy off of the roof 

of the same house, how long would it take to hit the ground? If you somehow brought a 

bulldozer up to the roof of the house and dropped it, how long would it take for the bulldozer to 

hit the ground? The answer in all three cases it takes the same amount of time to hit the ground! 

The time of free-fall depends only on the Earth's gravitational field (which is the same for us all) 

and the height of the roof you drop from. Even though the bulldozer is "heavier" than the rocks, 

they all fall at the same rate to the ground. 

 

Most people would assume that learning about more "advanced" topics such as rocket 

propulsion and Einstein's theory of Relativity would require much more advanced math than 

Algebra. It is true that more advanced math is necessary to understand every facet of these and 

other advanced topics. However, many of the fundamental principles can be understood using 

only the tools in algebra. For example, the equations that describe how a spacecraft orbits the 

Earth only involve algebra. 

 

Moreover, many of the central topics in Einstein's theory of special relativity can be 

understood only using algebra. For example, it turns out if you are traveling on a spaceship near 

the speed of light time actually slows down for you relative to your friends back on Earth. In 

other words, if you were to fly in a spaceship near the speed of light for some time and then you 
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returned to Earth, you would find that you had aged very little while your friends on Earth have 

aged a great deal! Albert Einstein coined this phenomenon "time dilation" and it can easily be 

calculated using only Algebra. This effect is not a theoretical effect - it has actually been 

measured many times. In fact, the GPS system of satellites in the sky that the military and police 

forces depend on must take into account the effects of time dilation or else the system would not 

work at all! Because the satellites are moving in orbit around the Earth at speeds much smaller 

than the speed of light, the time dilation involved is very small - but it must be accounted for or 

the system would not function. 

 

Now, you might be thinking, "I never learned how to calculate things such as this in my 

algebra class!" This is in fact true. All of the applications we have been talking about here are 

known as the study of Physics. If you had to boil the word Physics down to one sentence it 

would be: "Physics is all about studying the world around us using math as a tool." 

 

 
 

Simply put all the math that you ever learn is really a tool for understanding the world 

around us. And believe me, we have only begun to scratch the surface of understanding how the 

world works. Algebra is a stepping stone to learning about this wonderful universe that we live 

in. With it you have the tools to understand a great many things and you also have the skills 

needed to continue on and learn Trigonometry and Calculus which are essential for exploring 

other types of problems and phenomena around us. So, try not to think of Algebra as a boring list 

of rules and procedures to memorize. Consider algebra as a gateway to exploring the world 

around us all. 
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“WOMEN IN SCIENCE” 

Mr.M.DINESH, Assistant Professor, Dept. of Civil and Structural Engineering, SCSVMV. 

 

Ruzena Bajcsy is the NEC Distinguished Professor of Electrical Engineering and 

Computer Sciences at the University of California, Berkeley. She was the founding director of 

the Center for Information Technology Research in the Interest of Society (CITRIS) in 2001, a 

multi campus organization comprising 4 campuses: UC Berkeley, UC Davis, UC Santa Cruz, 

and UC Merced. As part of her activities in CITRIS, and together with the University of 

California Center for the Humanities, she played a founding role in establishing a program of 

Digital Humanities. Before joining UC Berkeley, she headed the Computer and Information 

Science and Engineering Directorate at the National Science Foundation (1999–2001). 

From 1972 to 2001 she was a professor in the Computer and Information Science 

Department at the University of Pennsylvania, where she established in 1978 the General 

Robotics, Automation, Sensing, and Perception (GRASP) Lab. As director of the GRASP lab she 

fostered interdisciplinary research activities and attracted faculty from electrical and mechanical 

engineering as well as psychology/cognitive science and of course computer science. 

 

 

 
         Ruzena Bajcsy 

Throughout her 28 years at UPenn she worked on robotics research, including computer 

vision, tactile perception, and in general the problem of system identification. She also worked 

on medical imaging, and developed with her students a digital anatomy atlas coupled with elastic 

matching algorithms that made it possible to automatically identify anatomic structures of the 

brain, first in X-ray tomography, later with MRI and positron image tomography. Use of this 

technology is now standard in medical practice. 

Dr. Bajcsy is a member of the National Academy of Engineering (1997) and National 

Academy of Medicine (1995) as well as a fellow of the Association for Computing Machinery 

(ACM) and the American Association for Artificial Intelligence (AAAI). In 2001 she received 

the ACM/AAAI Allen Newell Award, and in November 2002 she was named one of the 50 most 

important women in Discover Magazine. She is the recipient of the Benjamin Franklin Medal for 

Computer and Cognitive Sciences (2009) and the IEEE Robotics and Automation Award (2013) 

for her contributions in the field of robotics and automation. 
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Her current research is in the use of robotic technology, namely measuring and extracting 

noninvasively kinematic and dynamic parameters of individual in order to assess their physical 

movement capabilities or limitations. If there are limitations, her students have designed assistive 

devices that can compensate for the lack of kinematic agility and /or physical strength. 

 

Research Area: 

 Artificial Intelligence (AI) 

 Computer Architecture & Engineering (ARC) 

 Control, Intelligent Systems, and Robotics (CIR) 

 Cyber-Physical Systems and Design Automation (CPSDA) 

 Database Management Systems (DBMS) 

 Education (EDUC) 

 Energy (ENE) 

 Graphics (GR) 

 Human-Computer Interaction (HCI) 

 Information, Data, Network, and Communication Sciences (IDNCS) 

 Integrated Circuits (INC) 

 Micro/Nano Electro Mechanical Systems (MEMS) 

 Operating Systems & Networking (OSNT) 

 Physical Electronics (PHY) 

 Programming Systems (PS) 

 Security (SEC) 
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“AMAZING WOMEN IN SCIENCE WORLD” 

Mr.M.DINESH, Assistant Professor, Dept. of Civil and Structural Engineering, SCSVMV. 

 

Kay Behrensmeyer is an American taphonomist and paleoecologist. She is a pioneer in 

the study of the fossil records of terrestrial ecosystems and engages in geological and 

paleontological field research into the ecological context of human evolution in East Africa. She 

is Curator of Vertebrate Paleontology in the Department of Paleobiology at the   Smithsonian 

Institution’s National Museum of Natural History (NMNH). At the museum, she is co-director of 

the Evolution of Terrestrial Ecosystems program and an associate of the Human Origins 

Program. Behrensmeyer received her B.A. from Washington University in St. Louis.  

 

In 1968, Behrensmeyer made a detailed investigation of Lothagam, a Kenyan 

paleontological formation dating to the late Miocene-early Pliocene period. Within the 

succession, she identified six lithostratigraphic units. She later compiled a chart for the 400 fossil 

specimens collected in 1967 and published a faunal list for Lothagam 3 in 1976. While she was a 

graduate student at Harvard in 1969, Behrensmeyer was invited by paleoanthropologist Richard 

Leakey to be his team's geologist and map fossil deposits at Koobi Fora in Kenya. She 

discovered a cluster of Stone tools eroding out of a volcanic tuff, an ash layer from an ancient 

eruption that filled a small paleochannel. The site was named in her honor and the layer was 

named the Kay Behrensmeyer Site Tuff or KBS Tuff. The team's radiometric dating indicated 

that the fossils were 2.6 million years old. The dating of the site was controversial, as it 

contradicted other paleobiological evidence. A later independent investigation revised the date to 

1.9 mya. 

 

Behrensmeyer received her Ph.D. in Vertebrate 

Paleontology and Sedimentology from Harvard University’s Department of Geological Sciences 

in 1973. Her dissertation, published in 1975, showed that the composition of the fossil vertebrate 

faunas of East Turkana, Kenya, varied with sedimentary environment (channel, floodplain, lake 

margin), and this provide new information on the taphonomy and paleoecology of hominin-

bearing, Plio-Pleistocene sediments. She held post-doctoral positions at UC 

Berkeley and Yale and taught for UC Santa Cruz’s Earth Science Board before beginning her 

career at the Smithsonian Institution in 1981. Since 1986, she has led research on the geological 

context of Olorgesailie. 

            

                                        

                                                             Kay Behrensmeyer 
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Since 1987, Behrensmeyer has been the co-director of Evolution of Terrestrial 

Ecosystems Program at the National Museum of Natural History. From 1993 to 1996 she served 

as Acting Associate Director for Science at NMNH. She has served as Associate Editor for 

the Paleobiology, PALAIOS and Palaeoclimates journals. From 1985 to 1987 she was on the 

Board of Associate Editors for the Journal of Human Evolution.. She is also an Adjunct 

Professor at the University of Arizona and George Washington University.  

Aside from Behrensmeyer's research into the paleoecology and taphonomy of hominid-

bearing deposits in the Olorgesailie  basin, Baringo basin and East Turkana,she has conducted a 

long-term study of the taphonomy of modern vertebrate remains in Kenya's Amboseli National 

Park beginning in 1975, in collaboration with ecologist David Western. The study involves a 

census of live animals and carcasses every five to 10 years. The study suggests that fossil 

animal assemblages in tropical settings can be used to make inferences about ancient habitats 

when post-depositional taphonomic biases are accounted for. Her other projects include field 

exploration and analysis of Upper Triassic-Lower Jurassic vertebrate taphonomy and 

paleoecology in Arizona and paleoecological research in the Miocene 

Pakistan Siwalik sequence. Behrensmeyer is also compiling a taphonomic reference collection of 

bones and fossils at the National Museum of Natural History. 

She was named one of the "50 Most Important Women Scientists" by Discover magazine in 

2002.  
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                               “WONDER WOMEN” 

Mr.M.DINESH, Assistant Professor, Dept. of Civil and Structural Engineering, SCSVMV. 

 

Esther Conwell earned a Ph.D. in atomic physics at a time when few women were 

entering science. Her pioneering semiconductor research earned her a place as one 

of Discover magazine’s. Esther M. Conwell, research professor of chemistry and physics at the 

University of Rochester, has received the 2008 American Chemical Society Award for 

Encouraging Women into Careers in the Chemical Sciences. The society recognized Conwell for 

her “consummate career accomplishments in an era when women in science faced extraordinary 

hurdles and challenges, and her unwavering dedication to and advocacy on behalf of women in 

chemistry and chemical engineering.” 

 

“Esther is one of the preeminent female scientists of her generation,” says Robert K. 

Boeckman, Jr., Chair of the Department of Chemistry at Rochester. “She has served as a mentor 

to countless female scientists and engineers over the years, and has worked tirelessly for the 

cause of equality for women in science and engineering. After a superlative career that now 

spans more than half a century, she is still actively serving as an ideal role model to young 

female scientists and engineers.” 

 

Conwell’s research, exploring how electric fields affect the movement of electrons in 

semiconductors, earned her an uncommon triple membership in the National Academy of 

Sciences, the American Academy of Arts and Sciences, and the National Academy of 

Engineering, among the highest honors a scientist of engineer can receive. Conwell is the only 

member of the University of Rochester to hold such a distinction. 

 

 
Esther Conwell 

She was the winner of the Thomas A. Edison medal of the Institute of Electrical and 

Electronics Engineers (IEEE) in 1997 – the first woman in the 93 years of this award, which has 

gone to such eminent scientists as Alexander Graham Bell, Vannevar Bush, and Michael Pupin. 

Among many other awards that she has received during her distinguished career are the 

Achievement Award of the Society of Women Engineers and an honorary doctorate from 
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Brooklyn College. She has authored or co-authored several books, more than 270 scientific 

publications in chemistry, biophysics, and physics, and several patents. In 2002, Discover 

Magazine named Conwell one of the “50 Most Important Women of Science” and most recently, 

in 2006, the University honored her with a Susan B. Anthony Lifetime Achievement Award for 

her efforts in advocating and promoting women in science. 

 

Conwell has worked very successfully with undergraduates at Rochester, serving as their 

research mentor under the auspices of a National Science Foundation Research Experiences for 

Undergraduates program. These efforts were acknowledged by her receipt of a Dreyfus Senior 

Faculty Mentor Award in 2004. Conwell earned her master’s degree in physics at Rochester and 

her doctorate at the University of Chicago where she was an assistant to Nobel Prize winner 

Enrico Fermi and did her doctoral work with another Nobelist, Subraman Yan Chandrasekhar. 

From 1946 to 1951, she taught at Brooklyn College, her undergraduate alma mater. She also 

spent a year as a visiting professor at the graduate school of the Sorbonne, Lécole Normale 

Supérievre, University of Paris in 1962, and a semester at MIT in 1972 as the Abby Rockefeller 

Mauzé Professor. From 1973-2000 she was a senior scientist in the Xerox Research 

Laboratories.  

 

Honours and Awards 

 

Conwell was made a fellow of the IEEE in 1980 “for contributions to semiconductor 

theory, particularly transport in both low and high electric fields.” She was also a fellow of the 

American Physical Society. She is one of the few who have the triple membership in the 

National Academy of Engineering, National Academy of Sciences, and the American Academy 

of Arts and Sciences (1992) and is the only member of the University of Rochester to achieve 

this. She had received the Achievement Award of the Society of Women Engineers (1960) and 

an Honorary D.Sc. from Brooklyn College in 1992. 

 

In 1997 she received the IEEE Edison Medal for "fundamental contributions to transport 

theory in semiconductor and organic conductors, and their application to the semiconductor, 

electronic copying and printing industries." She was the first woman to win this award. Other 

notable awardees include Alexander Graham Bell, Vannevar Bush, and Michael Pupin. 

In November 2002, Discover magazine listed Conwell as one of the 50 most important women 

scientists at the time. In 2004 she received a Dreyfus Senior Faculty Mentor Award for serving 

as a research mentor to undergraduates. In 2006, University of Rochester honoured Conwell with 

a Susan B. Anthony Lifetime Achievement Award for her efforts in advocating and promoting 

women in science. The ACS Award for Encouraging Women into Careers in the Chemical 

Sciences was awarded to her in 2008. 
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In 2010, Conwell received the prestigious National Medal of Science from 

President Barack Obama, for "her broad contributions to understanding electron and hole 

transport in semiconducting materials, which helped to enable commercial applications of 

semiconductor and organic electronic devices, and for extending her analysis to studying the 

electronic properties of DNA." She was nominated by Mildred Dresselhaus, a professor of 

physics and electrical engineering at MIT and a National Medals of Science winner. 
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EMERGING WOMEN IN PRESENT WORLD  

Mr.M.DINESH, Assistant Professor, Dept. of Civil and Structural Engineering, SCSVMV. 

 

Geralodine Seydoux is a Professor of Molecular Biology and Genetics at Johns Hopkins 

University since 1995, and Investigator of Howard Hughes Medical Institute. She received a B.S. 

University of Maine, Orono in 1986, graduated from Princeton University with a Ph.D. in 1991, 

and did post-doctoral training at the Carnegie Institution.  

 

Her work focused on the earliest stages of embryogenesis and how single-celled eggs 

develop into multicellular embryos. It focuses on how embryos choose between soma and 

germline. The Seydoux lab’s goal is to ascertain the process in which embryonic development 

and polarization is activated using Caenorhabditis elegans. She has also validated that proteins in 

a fertilizing sperm trigger the reorganization of structural proteins inside the ovum. This is an 

essential step in forming the anterior-posterior polarization of the one celled embryo. Geraldine 

Seydoux’s studies provide much insight into the creation of a fully formed multicellular 

organism from a single cell. She was elected to the National Academy of Sciences in 2016.  

 

 
Geraldine Seydoux 

 

Geraldine Seydoux is a geneticist recognized for her work on the biology of germ cells. 

She is best known for her finding that global inhibition of mRNA synthesis is an essential first 

step in the establishment of the germline. Seydoux was born in Paris, France and grew up in 

Europe before emigrating to the United States of America at 18. She was a post-doctoral fellow 

at the Carnegie Institution of Washington before joining the faculty at the Johns Hopkins 

University School of Medicine in 1995. In 1999, she was awarded a Presidential Early Career 

Award for Scientists and Engineers from the National Institutes of Health, and in 2001 she 

received a MacArthur Fellowship from the John D. and Catherine T. MacArthur Foundation. 

Seydoux is a member of both the American Academy of Arts and Sciences and the National 

Academy of Sciences. 
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Research Interests 

Geraldine Seydoux’s laboratory is interested in the molecular mechanisms that guide the 

development of the germline. Using the simple animal model C. elegans, the lab is studying how 

germ cells regulate gene expression at the DNA and RNA levels. Most recently, the lab has 

identified a family of novel intrinsically-disordered proteins that scaffold RNA granules in germ 

cells. The Seydoux lab is also developing methods for genome editing that take advantage of a 

highly efficient gene conversion mechanism active in germ cells. 

 

Honors and Awards 

 2001 MacArthur Fellows Program 

 2009 Searle Scholar. 

 2001 Kirsch Investigator. 
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GOVERNMENT POLICY AND ORGANIZATIONS FOR WOMEN IN 

SCIENCE 

Mrs.P.MEENAKSHI, Assistant Professor, Dept. of Civil & Structural Engineering, SCSVMV. 

 

Introduction:  

 India is a land of contradictions: it has had a powerful woman prime minister, a woman 

president, it has a large number of very highly accomplished women and at the same time it rates 

extremely low in the treatment of the average woman. Indian women have had a presence in the 

sciences for well over a century. The first Indian woman to receive her degree as a medical 

doctor did so in 1885. An early Indian woman doctorate in basic sciences was Janaki Ammal (in 

1931) and the first woman to get her doctorate from an Indian university was Ashima Chatterjee, 

(in 1944). However, prior to Indian independence in 1947, the numbers had been very low, even 

as a fraction of those who studied science. Since then however, Indian women have come a long 

way in terms of science education. Today they form almost 40% of the undergraduates in 

science, with engineering close second. Even among the Ph.D.’s in science, about 25-30% are 

women. There is a fair distribution among different subjects, with life sciences and chemistry 

dominating. In fact women participate in large numbers not just in learning science but they also 

form a significant fraction of science teachers in schools/colleges. 

 

Government policy Act  

The Science and Technology Policy of the Govt. of India of the year 2003, enunciates a 

commitment to promote the empowerment of women in S&T and ensure their full and equal 

participation. One of the actions taken was the INSA report and one result of the same was also 

the formation of a Task Force for Women in Science of the Department of Science and 

Technology (DST Task Force for Women in Science) which came up with a set of 

recommendations which were presented by the task Force members and a group of scientists to 

the Minister of Science and Technology in 2006. A recommendation made there was to form a 

Standing Committee of the Government of India for Women in Science; with an aim that one 

could structure government policies towards encouraging women in S&T.  

 

Government funded programs  

The DST presently has a division called ‘Science for Equity, Empowerment and 

Development Division’ (SEED). Various programs for women scientists by the DST (under the 

DISHA program) have been introduced with a view to provide an enabling and supportive 

framework for gender mainstreaming of women in science, technology and innovation 

a. Scholarships for Research in Basic/Applied Science (WOS-A):  

These are to encourage women to participate in research at the cutting edge in 

basic and applied sciences.  

 

b. Scholarship for Research in S & T - based societal programs (WOS-B):  

Women scientists who apply for this scheme are required to develop their own 

project/proposals for disseminating science and technological solutions addressing issues 
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at the grass roots for societal benefit through search, design, adaptation and 

demonstration of S&T skills and techniques for enhanced opportunities for income 

generation, drudgery reduction and capacity building in different occupations at the 

grassroots level.  

 

c. Internship for self-employment (WOS-C):  

This was essentially put in place to target women entrepreneurs, while WOS-B 

aims to increase women’s participation in establishing development programs using 

women’s involvement in science.  

 

d. Biotechnology Career Advancement and Reorientation Programme for Women 

Scientists (BiO-CARe).  

The DBT has a useful and successful program to provide ways and means to 

encourage and empower women on the career path. They have instituted a number of 

awards and grants only for women working in biological sciences, specifically with a 

focus on biotechnology.   

 

e. Golden Jubilee Biotech Park for Women:  

The Women’s Biotech Park in Chennai was set up by the Department of 

Biotechnology in the year 2000 in order to provide opportunities for professionally 

qualified women to take to a career of remunerative self-employment through the 

organization of environment friendly biotechnological enterprises.  

 

f. Efforts by the University Grants Commission (UGC)  

The University Grants Commission (UGC) has also instituted five-year 

fellowships for women to provide a pathway to reentry to programs in basic research. 

The UGC holds workshops (up to 10 each year) for women, not just for women in 

science, but also more generally for empowerment of women in academics.  

 

Organizations for Women in Science  

There are a few organizations that specifically deal with issues of women in science. 

These are: 

 

 Indian Association of Women Scientists (IWSA)  

The activities of this organization that is based in Mumbai and has been in existence 

since 1973, are a mixture of socially oriented schemes and science-based projects. They run 

hostels for girl students so that girls from rural areas can study, they run crèches and also train 

crèche workers. They hold programs to nurture young talent as well as refresher course for 

young school and college students. Discussing problems of women scientists and providing a 

forum for them is also one of their aims. Although they have a few branches across India, most 

of their activities happen in Mumbai and surrounding areas.  
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 The DST Task Force  

Since 2005 this body has served as a focal point for activities pertinent to women in 

science. The major achievement being research, as well as interviews with a large number of 

women all across India. They have created a directory and a list of available women speakers. 

 

 The WiS Panel of IASc  

The IASc Council formed a committee in 2001 to discuss issues of women in the 

sciences, and their deliberations led to the formation of the Women in Science (WiS) Panel in 

2003. It also maintains a database of over 2500 Indian women scientists that has been used by 

different surveys to identify possible interviewees.  

The WiS panel focuses on activities that academicians can undertake, and on mentorship. 

These programs have to have three aspects. 

i. Approach young students and make them aware of possibilities of a career in 

scientific research, education and entrepreneurship.  

ii. Encourage those who already in the profession to realize their full potential, point 

them to available help and also conduct the careers in a professional manner.  

iii. Sensitize different sections of society and Institutions to the issues involved in 

making possible successful participation in science by women in Science.  

 

Conclusion:  

This article explains about various government policies and organizations for women. 

The governmental policies have proven to be a very effective means of bringing about the 

changes that are essential. In the matter of gender as well, it is therefore very important that the 

government introduce legislation where needed in order to facilitate and ensure a more equitable 

and a more equal workplace. 

 

Reference: 

https://www.ias.ac.in/public/Resources/Initiatives/Women_in_Science/AASSA_India.pdf 
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GRAPH SPECTRA 

Dr.A.DHANALAKSHMI, Assistant Professor, Dept. of Mathematics, SCSVMV. 

 

Spectral graph theory is a study of the relationship between the topological properties of a 

graph with the spectral (algebraic) properties of the matrices associated with the graph. The most 

common matrix that is studied within spectral graph theory is the adjacency matrix. 

 

Spectral graph theory analyzed the adjacency matrix of a graph, especially its eigen 

values. For the last 25 years, many developments have been leaning more toward the geometric 

aspects, such as random walks and rapidly moving Markov chains. 

 

A central goal of graph theory is to deduce the main properties and the structure of a 

graph from its invariants. The eigen values are strongly connected to almost all key invariants of 

a graph. They hold a wealth of information about graphs. This is what spectral graph theory 

concentrates on. 

 

The Spectrum of a Graph: 

The adjacency matrix A = A(G) of the graph G is the square matrix of order n whose (i, j) 

entry is defined as  

1 if i j, and v  and v  and adjacent

0 if i j, and v  and v  and are not adjacent

0 if i=j




 



i j

ij i jA

 

The Characteristic equation is the equation which is solved to find a matrix’s eigenvalues, 

also called the Characteristic polynomial. For a matrix A, the characteristic equation in variable λ 

is defined by  Det(A- λI)=0

 

 

Where I is n x n identity matrix, the solutions    of the characteristic equation are 

called Eigen values, the polynomial left-hand side of the characteristic equation is known as the 

characteristic polynomial. 

Let λ1, λ2, . . . , λn be the eigenvalues of A(G). These eigenvalues are said to be the 

eigenvalues of the graph G. 

 

 The spectrum of a graph G is the set of eigenvalues of G, together with their algebraic 

multiplicities, or the number of times that they occur. 

 

Properties of eigen values of Adjacency matrix: 

 

1. A graph with n vertices has n eigen values. 

2. There is a correlation between the degree of the vertices of a graph and the largest 

eigenvalue, λ.  
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3. When we have a k-regular graph (all vertices have degree k), then λ = k.  

4.  When we have a complete graph (all vertices are adjacent to one another) with n 

vertices, λ = n – 1. 

5.  If G is a connected graph, then λ1 is less than or equal to the largest degree of the graph. 

Also, λ increases with graphs that contain vertices of higher degree. 

6. The degrees of the vertices adjacent to the vertex with the largest degree affect value of λ. 

7. If G is bipartite graph and λ is an eigenvalue, then – λ is also an eigenvalue. 

8. The spectrum of a bipartite graph is symmetric around 0. 

9. The complete graph is the only connected graph with exactly two distinct eigenvalues. 

 

Laplacian  

The Laplacian is an alternative to the adjacency matrix for describing the adjacent 

vertices of a graph. The Laplacian, L, of a graph is the square matrix that corresponds to the 

vertices of a graph . The main diagonal of the matrix represents the degree of the vertex while 

the other entries are as follows:  

 

1,  v   v  are adjacent

0
i j

ij

if and
A

otherwise


 


 

  The Laplacian can also be derived from D – A, where D is the diagonal matrix whose 

entries represent the degrees of the vertices, and A is the adjacency matrix. 

 

The Laplacian of a connected graph has eigenvalues λ1 ≤ λ2 ≤ . . . ≤ λn. The algebraic 

connectivity is defined to be λ2, the second smallest eigenvalue. The name is a result of its 

connection to the vertex connectivity and the edge connectivity of a graph. It is the most 

important information contained within the spectrum of a graph. 

 

Properties of eigen values of Laplacian matrix: 

1. The smallest eigen value of L is 0.  

2. It will have n real Laplace eigen values: 0 = λ1 ≤ λ2 ≤ . . . λn. 

3. The multiplicity of 0 as an eigen value of L is the number of connected components in 

the graph. 

4. The algebraic connectivity is positive if and only if the graph is connected. 

 

APPLICATIONS: 

There are numerous applications of mathematics, specifically spectral graph theory, within 

the sciences and many other fields. The main focus is on the characteristic polynomial and the eigen 

values that it produces, because most of the applications involve specific eigenvalues. For example, if 

isomers are organized according to their eigenvalues, a pattern comes to light. There is a parallel 

between the size of the eigenvalue and the maximum degree of the graph. The maximum degree of 

the graph tells us the most carbon atoms attached to any given carbon atom within the structure. 

 

Treating the membrane vibration problem by approximative solving of the corresponding 

partial differential equation leads to consideration of eigenvalues of a graph which is a discrete model 
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of the membrane. The spectra of graphs, or the spectra of certain matrices which are closely related 

to adjacency matrices appear in a number of problems in statistical physics . A graph can be 

associated with a given adsorption surface. The vertices of the graph represent the points which are 

the most favorable for adsorption. Two vertices are adjacent if and only if the corresponding points 

can be occupied by a dimer. In this manner an arrangement of dimers on the surface determines a 1-

factor in the corresponding graph, and vice versa. Thus, the dimer problem is reduced to the task of 

determining the number of 1-factors in a graph. Enumeration of 1-factors involves consideration of 

walks in corresponding graphs and graph eigenvalues.  

 

 It was recognized in about last ten years that graph spectra have several important 

applications in computer science. Graph spectra appear in internet technologies, pattern recognition, 

computer vision and in many other areas. One of the oldest applications (from 1970’s) of graph eigen 

values in Computer Science is related to graphs called expanders. A graph has good expanding 

properties if each subset of the vertex set of small cardinality has a set of neighbors of large 

cardinality. Expanders and some related graphs (called enlargers, magnifiers, concentrators and super 

concentrators, just to mention some specific terms) appear in treatment of several problems in 

Computer Science (for example, communication networks, error-correcting codes, optimizing 

memory space, computing functions, sorting algorithms, etc.).  

 

The largest eigen value λ plays an important role in modeling virus propagation in computer 

networks. In fact, it was shown in that the epidemic threshold in spreading viruses is proportional to 

1/λ.  

 

There are many interactions between the theory of graph spectra and other branches of 

mathematics. This applies, by definition, to linear algebra. Another field which has much to do with 

graph spectra is combinatorial optimization. Combinatorial matrix theory studies matrices by the use 

of and together with several digraphs which can be associated to matrices. Many results and 

techniques from the theory of graph spectra can be applied for the foundations and development of 

matrix theory. Relations between eigen values of graphs and combinatorial optimization have been 

known for last twenty years.  

 

References : 
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2. I. Gutman, The Energy of a Graph: Old and New Results, Algebraic Combinatorics and      

Applications, Springer Verlag, Berlin, 2001. 

3. Michelle L. Rittenhouse, Properties and Recent Applications in Spectral Graph Theory , 

VCU Scholars Compass, 2008. 

 

 

 

 

 

 



75 
 

MINDING OUR LANGUAGES 

Mrs.R.SUMATHI, Assistant Professor, Dept. of Civil & Structural Engineering, SCSVMV. 

 

According to a UNESCO report on e-inclusion, language is the biggest obstacle for 

underprivileged, underserved communities to access digital services, says Kanika Bali. “Now 

think of India, with so many languages, where English is spoken only by a very small percentage 

of the elite. It becomes so much more important to remove that obstacle, to provide services in a 

language people can understand and access.” Helping remove this obstacle is what drives Bali, 

principal researcher at Microsoft Research, who is working on machine learning, human-

computer interaction and human language technologies. 

 

At Microsoft Research, she is working on two major projects to enable this accessibility. 

One of them is Project Melange, which looks at processing and generating code-mixed language, 

or a mix of more than one language (like Hinglish). This becomes important as more and more 

people get access to tech, and AI assistants become more ubiquitous. “We cannot force people to 

stick to a single language if that’s not how they speak,” says the 48-year-old. Current speech and 

text systems tend to focus on one language. With the second project, ELLORA (Enabling Low 

Resource Languages), she and her team are finding ways to collect data to build language 

technology models that will conserve resources. 

 

“Current language technology uses huge amounts of data. For example, speech systems 

in English are trained on tens of thousands of hours of speech data.” There are Indian languages 

with hardly any data but Bali argues that we should not be saying we cannot build, say, a system 

in Marathi unless we have 2,000 hours of data which would take years to collect. She and her 

team have had some success with the Gondi language, working with the nonprofit CGNet Swara 

and IIIT-Naya Raipur to create an app called Adivasi Radio, which lets users access text content 

in Gondi in the spoken form. “We took a Hindi model and, with a bit of Gondi data, tweaked it.” 

It’s a model she hopes to replicate in other languages. 

 

Bali, who is on the board of the India chapter of the Association for Computing 

Machinery-Women, took an unconventional path to technology. After a degree in chemistry, she 

moved on to a master’s in linguistics from the Jawaharlal Nehru University and a PhD from the 

University of York in phonetics. While she was working as an academic, a speech technology 

company in Europe took note of a paper she presented and recruited her to work in their R&D 

department that was building speech technology systems, giving her the first taste of what it is 

like to work in language and technology. “I liked how I, as a linguist, could inform how 

technology could be built. I was hooked!” says Bali, who learnt the engineering technology on 

the job. 

 

When she returned to India in 2002 to work in a company started by four scientists from 

the Indian Institute of Science in Bengaluru, there was very little work going on in creating 

language tech systems for Indian languages. Bali was one of the few who understood both 

language and tech, and could consider herself a bridge between the two worlds. She says 



76 
 

ensuring people can access technology in their own language is what drives her. “It’s why I 

returned to India, why I got into technology and the reason I get up and go to work every 

morning.” – 

 

Kalika Bali, Principal Researcher, Microsoft Research, Bengaluru Area, India 

 

Area of Research: Human language technology, artificial intelligence -Works on how mixed 

languages can be processed, and building low resource language technology models 

 

 
 

Reference: 

 

https://economictimes.indiatimes.com/news/science/nine-women-scientists-who-are-

doing-phenomenal-work/articleshow/72309894.cms?from=mdr   

 



77 
 

WORKS ON FINDING THE RIGHT QUANTUM MECHANICAL SYSTEM 

FOR A QUANTUM COMPUTER 

Dr.K.AMBIGA, Assistant Professor, Dept. of Civil & Structural Engineering, SCSVMV. 

 

The global race in quantum computing and cryptography is fierce, and with good reason. 

Quantum computing holds out the prospect of solving certain problems far faster than 

conventional computers, while quantum information systems can transmit data that cannot be 

decrypted. This will have far-reaching implications - in fields from banking to national security. 

“For instance, if an enemy has a quantum computer, it can easily break down the classic 

cryptography systems we are currently using, while quantum cryptography cannot be broken 

even with a quantum computer,” says Aditi Sen De. Or, take internet banking, where the login 

and password are known only to the user. “This security we now use is built on certain 

mathematical problems which you cannot solve using a classical computer within a reasonable 

time. A quantum computer can do it in a reasonable time.” De would know. The short-haired, 

bespectacled 45-year-old became the first woman to receive the coveted Shanti Swarup 

Bhatnagar Prize in physical sciences in 2018, for her contributions to quantum information and 

communication. Her interest in quantum computing began when she was doing her master’s in 

applied mathematics in Kolkata, at a time when not many people in India were working on it. De 

was accepted for a PhD at the University of Gdansk in Poland where, she says, she was able to 

work with one of the best theoretical groups in quantum information. De, a professor at the 

Harish Chandra Research Institute in Allahabad, and her students are currently working on 

different theoretical aspects of quantum communication, along with seeking a potential physical 

system in which a quantum computer can be implemented. “We are trying to find the right 

candidate for a good quantum mechanical system in which a quantum computer can be built. A 

quantum computer is very fragile so you have to find the proper medium which will allow you to 

use it for some time,” she says. 

While there are a few groups like De’s doing theoretical work in quantum computing in 

India, she rues that India’s experimental progress in the field is far behind the rest of the world’s. 

Several countries have institutes dedicated to quantum information and computation, including 

China, Canada and Singapore. China has leapfrogged in this area, becoming the first country to 

launch a quantum satellite, which enabled the first quantum-encrypted communication across 

hundreds of kilometres. “If we really want to catch up, we need a place where theoreticians and 

experimentalists work together, and where there will be dedicated scientists who will work only 

on this,” she says. Google recently created headlines with the news that it had attained “quantum 

supremacy” with a processor able to perform tasks in minutes what it says supercomputers would 

take thousands of years. De also worries about the “leaky pipeline” of women scientists. “There 

are many good female students up to the master’s level. But where do they go after that?” For 

this to change, she says there has to be a more gender-equal environment, including facilities like 

day-care at conferences. Women, too, she adds, have to fight.  

 

Reference: 

https://economictimes.indiatimes.com/news/science/nine-women-scientists-who-are-

doing-phenomenal-work/articleshow/72309894.cms?from=mdr   

https://economictimes.indiatimes.com/news/science/nine-women-scientists-who-are-
https://economictimes.indiatimes.com/news/science/nine-women-scientists-who-are-
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REACHING FOR THE MOON 

Dr.K.AMBIGA, Assistant Professor, Dept. of Civil & Structural Engineering, SCSVMV. 

 

Among the many grey-haired scientists at the Indian Science Congress in Chidambaram 

in 2007 were five young scientists from the Indian Space Research Organization (ISRO), 

selected for the potential they displayed. Muthayya Vanitha, then an engineer with the ISRO 

Satellite Centre (now known as the UR Rao Satellite Centre), was the only woman in the group. 

“We wanted to pick the young stars in the organization,” recalls former ISRO chairman K 

Radhakrishnan, who was organizing the session on space at the conference. It is only logical, he 

says, that she became the project director of Chandrayaan-2, in the process becoming the first 

woman to head an interplanetary mission at ISRO. 

 

Vanitha and her colleague, mission director Ritu Karidhal, shot to fame earlier this year 

as the two women helming one of India’s most ambitious space missions — Chandrayaan-2. Its 

payload included a rover which was to land near the moon’s south pole, and an orbiter and a 

lander. Despite a hard-landing by the rover, the two scientists caught the imagination of the 

nation. 

 

Vanitha, an electronics systems engineer from the College of Engineering in Guindy in 

Chennai, was earlier deputy project director for data systems for various satellites like Oceansat-

2, while Karidhal, who did her master’s in aerospace engineering from the Indian Institute of 

Science, had been deputy operations director of Mangalyaan, the Mars Orbiter Mission. She was 

lauded for her efforts in designing India’s frugal mission to Mars, a success at the very first 

attempt. 

 

At public talks, Karidhal has often mentioned how she was drawn to the stars even as a 

child. “Science was not just another subject but a passion,” she told the audience at a TED talk. 

Karidhal, who has spent 22 years in ISRO and is now a senior scientist like Vanitha, won ISRO’s 

“Young Scientist Award” in 2007. Vanitha was part of Nature magazine’s list of 10 scientists to 

watch out for in 2019, as the project director of the moon mission. “Vanitha was able to deliver 

several projects and rose to the level of group director. She was made associate project director 

of Chandrayaan-2 based on her technical capabilities and team management skills. It was natural 

that she was elevated to the post,” says M Annadurai, who was earlier project director of 

Chandrayaan-1 and -2. 

 

Despite the general paucity of senior women scientists in India, both women had 

mentioned that they had personally not faced any hurdle because of their gender. Yet in its 50-

year history, the country’ space agency has not had a woman as its head. But that too might  
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change. In an interview to Minnie Vaid, author of Those Magnificent Women and Their Flying 

Machines, Karidhal said “Senior women scientists in the fields of remote sensing and 

communication satellites have become programme directors, and once the numbers increase, a 

woman director will not be a rarity.” - Muthayya Vanitha & Ritu Karidhal Senior Scientists at 

ISRO. Vanitha was project director, & Karidhal was mission director of Chandrayaan-2. 

 

Area of Research: Data interpretation, mission design Vanitha has been working in 

telemetry and data interpretation, including creating data handling systems for remote sensing 

satellites. Karidhal was deputy operations director of the Mars Orbiter Mission 

 

Reference: 

 

https://economictimes.indiatimes.com/news/science/nine-women-scientists-who-are-

doing-phenomenal-work/articleshow/72309894.cms?from=mdr   
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FINITE STATE MACHINE 

Dr.D.VIJAYALAKSHMI, Assistant Professor, Dept. of Mathematics, SCSVMV. 

  

Finite-State Machines 

 

A finite-state machine (FSM) is an abstract model of a system (physical, biological, 

mechanical, electronic, or software). 

 

An FSM consists of  

 

• States:  a finite number of states that represent the internal "memory" of the system.  

• Inputs to the system (e.g., a user doing something, a character read from the input) 

• Transitions, which represent the "response" of the system to its environment. 

 Transitions depend upon the current state of the machine as well as the current input and 

often result in a change of state.  

• An initial state, which is the state the system is in before it accepts any input. 

• Final states, states that represent a legal end to a transaction. 

 

An FSM for an ATM 

 

A finite-state machine can also be used to model a simple automated teller machine 

(ATM). 

 

In this case, each transition is labeled with an input— 

• from the user (such as insert card), or  

• from a central database (such as PIN OK versus bad PIN). 

 

Each of the transitions may, in actuality, involve a number of complex steps which are not 

shown on the diagram.  
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Hence Finite-state machines can be used to model the interaction between a system and 

its environment. The state of an FSM remembers what has occurred so far. In addition to the 

FSM state, there may be variables that remember other details. The designer has to use judgment 

to decide what to model with an FSM state and what to leave as a variable. A transition occurs 

when an event in the environment causes the system to change state (either the FSM state or 

variables). 

 

Reference: 

“Finite-State Machines,” by Suzanne Balikand MatthiasStallmann 
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FREE SPACE OPTICS 

Dr.V.GEETHA, Assistant Professor, Dept.of.CSE, SCSVMV. 

Dr.C.K.GOMATHY, Assistant Professor, Dept.of.CSE, SCSVMV. 

 

Abstract 

Mention optical communication and most people think of fiber optics. But light travels 

through air for a lot less money. So it is hardly a surprise that clever entrepreneurs and 

technologists are borrowing many of the devices and techniques developed for fiber-optic 

systems and applying them to what some call fiber-free optical communication. Although it only 

recently, and rather suddenly, sprang into public awareness, free-space optics is not a new idea. 

It has roots that go back over 30 years--to the era before fiber-optic cable became the preferred 

transport medium for high-speed communication. 

 

In those days, the notion that FSO systems could provide high-speed connectivity over 

short distances seemed futuristic, to say the least. But research done at that time has made 

possible today's free-space optical systems, which can carry full-duplex (simultaneous 

bidirectional) data at gigabit-per-second rates over metropolitan distances of a few city blocks to 

a few kilometers. 

 

FSO first appeared in the 60's, for military applications. At the end of 80's, it appeared as 

a commercial option but technological restrictions prevented it from success. Low reach 

transmission, low capacity, severe alignment problems as well as vulnerability to weather 

interferences were the major drawbacks at that time. The optical communication without wire, 

however, evolved! Today, FSO systems guarantee 2.5 Gb/s taxes with carrier class availability. 

Metropolitan, access and LAN networks are reaping the benefits. 

 

The use of free space optics is particularly interesting when we perceive that the majority 

of customers does not possess access to fibers as well as fiber installation is expensive and 

demands long time. Moreover, right-of-way costs, difficulties in obtaining government licenses 

for new fiber installation etc. are further problems that has turned FSO into the option of choice 

for short reach applications. 

 

FSO uses lasers, or light pulses, to send packetized data in the terahertz (THz) spectrum 

range. Air, ot fiber, is the transport medium. This means that urban businesses needing fast data 

and Internet access have a significantly lower-cost option. 

 

FSO Technology 

FSO technology is implemented using a laser device. These laser devices or terminals can 

be mounted on rooftops, Corners of buildings or even inside offices behind windows. FSO 

devices look like security video cameras. Low-power infrared beams, which do not harm the 

eyes, are the means by which free-space optics technology transmits data through the air between 
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transceivers, or link heads, mounted on rooftops or behind windows. It works over distances of 

several hundred meters to a few kilometers, depending upon atmospheric conditions. 

 

 
Commercially available free-space optics equipment provides data rates much higher 

than digital subscriber lines or coaxial cables can ever hope to offer. And systems even faster 

than the present range of 10 Mb/s to 1.25 Gb/s have been announced, though not yet delivered. 

 

References: 

1. www.intechopen.com 

2. https://www.hindawi.com 

3. https://newsparent.com/the-latest-research-progress 
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FIBER DISTRIBUTED DATA INTERFACE 

Dr.V.GEETHA, Assistant Professor, Dept.of.CSE, SCSVMV. 

Dr.C.K.GOMATHY, Assistant Professor, Dept.of.CSE, SCSVMV. 

 

Abstract 

The Fiber Distributed Data Interface (FDDI) standard was produced by the ANSI X3T9.5 

standards committee in the mid-1980s. During this period, high-speed engineering workstations 

were beginning to tax the capabilities of existing local-area networks (LANs) (primarily Ethernet 

and Token Ring). A new LAN was needed that could easily support these workstations and their 

new distributed applications. 

 

At the same time, network reliability was becoming an increasingly important issue as 

system managers began to migrate mission-critical applications from large computers to 

networks. FDDI was developed to fill these needs.After completing the FDDI specification, 

ANSI submitted FDDI to the International Organization for Standardization (ISO). ISO has 

created an international version of FDDI that is completely compatible with the ANSI standard 

version. 

 

Today, although FDDI implementations are not as common as Ethernet or Token Ring, 

FDDI has gained a substantial following that continues to increase as the cost of FDDI interfaces 

diminishes. FDDI is frequently used as a backbone technology as well as a means to connect 

high-speed computers in a local area. 

 

Technology Basics 

FDDI specifies a 100-Mbps, token-passing, dual-ring LAN using a fiber-optic 

transmission medium. It defines the physical layer and media-access portion of the link layer, 

and so is roughly analogous to IEEE 802.3 and IEEE 802.5 in its relationship to the Open 

System Interconnection (OSI) reference model. 

 

Although it operates at faster speeds, FDDI is similar in many ways to Token Ring. The 

two networks share many features, including topology (ring), media-access technique (token 

passing), reliability features (redundant rings, for example), and others. For more information on 

Token Ring and related technologies. 
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One of the most important characteristics of FDDI is its use of optical fiber as a 

transmission medium. Optical fiber offers several advantages over traditional copper wiring, 

including security (fiber does not emit electrical signals that can be tapped), reliability (fiber is 

immune to electrical interference), and speed (optical fiber has much higher throughput potential 

than copper cable). FDDI defines use of two types of fiber: single mode (sometimes called 

monomode) and multimode. Modes can be thought of as bundles of light rays entering the fiber 

at a particular angle. Single-mode fiber allows only one mode of light to propagate through the 

fiber, while multimode fiber allows multiple modes of light to propagate through the fiber. 

Because multiple modes of light propagating through the fiber may travel different distances 

(depending on the entry angles), causing them to arrive at the destination at different times (a 

phenomenon called modal dispersion), single-mode fiber is capable of higher bandwidth and 

greater cable run distances than multimode fiber. 

 

Due to these characteristics, single-mode fiber is often used for interbuilding 

connectivity, while multimode fiber is often used for intrabuilding connectivity. Multimode fiber 

uses light-emitting diodes (LEDs) as the light-generating devices, while single-mode fiber 

generally uses lasers. 

 

Reference:  

https://networkencyclopedia.com/fiber-distributed-data-interface-fddi/ 
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MIRAGE 2000 

Mrs.J. SUGANTHI, Assistant Professor, Dept. of Physics, SCSVMV 

 

The Dassault Mirage 2000 is a French multirole, single-engine fourth-generation jet 

fighter manufactured by Dassault Aviation. It was designed in the late 1970s as a lightweight 

fighter to replace the Mirage III for the French Air Force.  

 

 

 

Mirage 2000-5 is equipped with a multi-mode Thales RDY doppler radar which provides 

multi-targeting capability in the air defence role and the radar also has look down / shoot down 

mode of operation. While the Mirage-2000 is both faster and lighter, F-16 can outpower the 

former in the air-to-air combat, thanks to better agility and better weapon carrying capacity. The 

popular all-weather multirole aircraft also has a better visibility (near 360 degrees) than many of 

its direct competitors. Government sources said Mirage 2000 was chosen for the strike for its 

capability to hit targets with "pin-point" accuracy. Additionally, an IAF official pointed out on 

conditions of anonymity that "they are fitted with Thales RDY 2 radar, which can strike at 

targets with 100 per cent accuracy".According to the Indian government, at approximately 0300 

IST on 26 February 2019, (2200 UTC, 25 February 2019), twelve non-upgraded Mirage 2000 

aircraft were used to strike a Jaish-e-Mohammed training camp in Balakot, Pakistan.  

 

Wepons: 

Mirage 2000 has nine hard points for carrying weapon system payloads: five on the 

fuselage and two on each wing. The single-seat version is also armed with two internally 

mounted, high-firing-rate 30mm guns. Air-to-air weapons include the MICA multitarget air-to-

air intercept and combat missiles, and the Magic 2 combat missiles, both from MBDA (formed 

out of a merger between MatraBAe Dynamics, EADS Aerospatiale and Alenia Marconi 

Systems). MICA supports a maximum operating range of 60km. The aircraft can carry four 

MICA missiles, two Magic missiles and three drop tanks simultaneously. The Mirage 2000-5 can 

fire the MBDA Super 530D missile or the MBDA Sky Flash air-to-air missile as an alternative to 

the MICA missile.Mirage 2000 is also equipped to carry a range of air-to-surface missiles and 

weapons, including laser-guided bombs. These include the MBDA BGL 1000 laser-guided 

bomb, MBDA AS30L, MBDA Armat anti-radar missile, MBDA AM39 Exocet anti-ship missile, 

MBDA rocket launchers, MBDA Apache stand-off weapon, and the stealthy cruise missile, 

SCALP. 

Top speed: 2,336 km/h 

Range: 1,550 km 

Weight: 7,500 kg 

Manufacturer: Dassault Aviation 

Engine types: Turbofan, Snecma M53 

The Dassault Mirage 2000 costs $30.6 million 

https://www.airforce-technology.com/contractors/weapons/
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The Mirage 2000-9 aircraft ordered by the United Arab Emirates carries the Black 

Shahine missile developed by MBDA. The MBDA Storm Shadow / Scalp EG stand-off cruise 

missile will arm French AF Mirage 2000D, Greek Mirage 2000-5 and UAE Mirage 2000-9 

aircraft. Storm Shadow was first deployed on UK RAF Tornado aircraft during Operation Iraqi 

Freedom in March 2003. Scalp EG entered service on French AF Mirage 2000D in December 

2003. 

MBDA was awarded a contract in October 2003 to integrate the ASMPA medium-range 

air-to-ground missile on the French Air Force’s new Mirage 2000NK3 aircraft. ASMPA has a 

tactical nuclear warhead and replaces the ASMP missile, which has been in service on the 

Mirage 2000N since 1988. The operational evaluation was completed in March 2009 and the 

new missile entered service on the Mirage 2000NK3 in October 2009. The nuclear warhead was 

provided by the French Atomic Energy Commission (Commissariat à l’EnergieAtomique). 

 

Targeting: 

Mirage 2000 has an upgraded digital weapon delivery and navigation system (WDNS). 

The aircraft is fitted with a TV/CT CLDP laser designation pod from Thales Optronics, which 

provides the capability to fire laser-guided weapons by day and night. A number of French Air 

Force Mirage 2000D aircraft were fitted with the Damocles laser designation pod with thermal 

imaging camera, also from Thales Optronics, under a contract awarded in July 2008. 

Mirage 2000-5 is equipped with a multi-mode Thales RDY doppler radar which provides multi-

targeting capability in the air defence role and the radar also has look down / shoot down mode 

of operation. The radar can simultaneously detect up to 24 targets and carry out track while scan 

on the eight highest priority threats. 

 

Mirage countermeasures: 

The aircraft is equipped with an internally installed self-protection suite. Mirage 2000-5 

carries the ICMS mk2 automated integrated countermeasures system from Thales. 

ICMS mk2 incorporates a receiver and associated signal processing system in the nose section 

for the detection of missile command data links.The system can be interfaced to a new 

programmable mission planning and a post-mission analysis ground system. 

 

Mirage countermeasures: 

The aircraft is equipped with an internally installed self-protection suite. Mirage 2000-5 

carries the ICMS mk2 automated integrated countermeasures system from Thales. 

ICMS mk2 incorporates a receiver and associated signal processing system in the nose section 

for the detection of missile command data links. The system can be interfaced to a new 

programmable mission planning and a post-mission analysis ground system. Mirage 2000 is 

equipped with an SNECMA M53-P2 turbofan engine, which provides 64kN thrust and 98kN 

with afterburn. The air intakes are fitted with an adjustable half-cone-shaped centre body, which 

provides an inclined shock of air pressure for highly efficient air input. 
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Performance: 

The Mirage 2000 can climb at the rate of 285m/s. The maximum and approach speeds of 

the aircraft are 2,530km/h and 259km/h respectively, while the ferry range is 3,335km. The 

range and service ceiling are 1,550km and 17,060m respectively. 

Orders for 110 Mirage 2000-5 have been placed by the air forces of France (37), Taiwan (60 

aircraft), Qatar (12) and Greece. The first Mirage 2000-5 was delivered to Taiwan in December 

1997. Around 57 Mirage 2000s are currently in service with Taiwan. Greece acquired 15 Mirage 

2000-5 mk2 and upgraded ten of its Mirage 2000 to the same standard. They first entered service 

in September 2004 and deliveries concluded in November 2007. The Mirage 2000 production 

line was shut down in 2007 after the last aircraft was delivered to Greece in November 2007. 

The United Arab Emirates ordered 20 Mirage 2000-9 and 12 Mirage 2000-9D aircraft, 

customised versions of the Mirage 2000-5, delivered between 2003 and 2007. “Mirage 2000 is a 

multirole combat fighter from Dassault Aviation of France.” In July 2005, the Government of 

Brazil agreed to purchase 12 ex-French Air Force Mirage 2000C aircraft. Deliveries began in 

September 2006 and concluded in June 2008. Dassault has received a contract to upgrade the 

French Air Force’s Mirage 2000N to K3 standard. The K3 upgrade includes the operation of the 

MBDA ASMPA nuclear stand-off missile and a new Thales OptronicsReco NG reconnaissance 

pod. 

In October 2008, three French Air Force Mirage 2000D aircraft were deployed to 

Kandahar in Afghanistan in support of the Nato International Security Assistance Force (ISAF). 

India is in discussions with French companies to upgrade a fleet of 51 Mirage 2000 aircraft 

operated by the Indian Air Force (IAF) at a cost of about $1.9bn. In June 2011, it was announced 

that the Cabinet Committee on Security (CCS) would consider the upgrade of IAF’s Mirage 

2000. A contract was signed for the upgrade of Indian Mirage 2000 fleet in July 2011. The first 

upgraded Mirage 2000 combat fighter performed its maiden flight in October 2013. The 

modernisation was intended to increase the lifespan of Mirage 2000 by 20 to 25 years. On-board 

equipment and systems were modernised by Dassault and Thales to bring the aircraft to Mirage 

2000-5 standards. First two upgraded fighter jets, designated as Mirage 2000 I/TI, were delivered 

to IAF in March 2015. 

The delivered aircraft achieved initial operational capability in November 2015 and their 

final operational configuration (FOC) design was implemented by IAF in July 2016. 

France’s Air Force awarded a contract to Dassault in July 2016 for the renovation of its 55 

Mirage 2000D combat aircraft. An agreement was also reached between both parties during the 

Dubai Airshow in November 2017 for the upgrade of Mirage 2000-9 fleet. 

The UAE Armed Forces announced plans to upgrade their Mirage 2000-9 fleet in November 

2017. 

 

References:  

1. https://www.airforce-technology.com/projects/mirage 

2. https://fas.org/man/dod-101/sys/ac/row/mirage-2000.htm 
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INFRARED THERMOGRAPHY 

Dr.V.RAGAVENDRAN, Assistant Professor, Dept. of Physics, SCSVMV 

Infrared thermography is the science of detecting infrared energy emitted from an object, 

converting it to apparent temperature and displaying the result as an infrared image. Literally, 

infrared thermography means "temperature picture".Infrared cameras are also very helpful in 

detecting energy or moisture-related problems in a building envelope.Unlike early thermal 

imagers that were large, very expensive, difficult to use, slow to acquire data and offered poor 

image resolution, the technology has evolved to produce compact, ergonomic cameras that are 

easy and fast to use, are much more affordable and provide high resolution images.  

With the proper infrared camera and lens you 

can scan details from targets as small as 25 microns 

to targets several hundred feet tall. The speed and 

convenience of today’s infrared cameras enable you 

to conduct inspections faster and find problems in 

areas that you might have otherwise overlooked. 

Here's how thermal imaging works: 

1. A special lens focuses the infrared light emitted by all of the objects in view. 

2. The focused light is scanned by a phased array of infrared-detector elements.  

3. The detector elements create a very detailed temperature pattern called a thermogram. It 

only takes about 1/30th of a second for the detector array to obtain the temperature 

information to make the thermogram. This information is obtained from several thousand 

points in the field of view of the detector array. 

4. The thermogram created by the detector elements is translated into electric impulses. 

5. The impulses are sent to a signal-processing unit, a circuit board with a dedicated chip 

that translates the information from the elements into data for the display. 

6. The signal-processing unit sends the information to the display, where it appears as 

various colors depending on the intensity of the infrared emission. The combination of all 

the impulses from all of the elements creates the image. 

 

http://glossary.its.bldrdoc.gov/fs-1037/dir-027/_3979.htm
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WOMEN IN SCIENCE 

M.VIMALANATHAN, Assistant Professor, Dept. of Civil and Structural Engineering, 

SCSVMV. 

Maria Mitchell (1818 – 1889) 

Young Maria Mitchell learned to observe the stars from her father, who used stellar 

observations to check the accuracy of chronometers for Nantucket, Massachusetts, whalers and 

taught his children to use a sextant and reflecting telescope. When Mitchell was 12, she helped 

her father record the time of an eclipse. And at 17, she had already begun her own school for 

girls, teaching them science and math. But Mitchell rocketed to the forefront of American 

astronomy in 1847 when she spotted a blurry streak—a comet—through her telescope. She was 

honored around the world, earning a medal from the king of Denmark, and became the first 

woman to be elected to the American Academy of Arts and Sciences.  

In 1857 Mitchell traveled to Europe, where she visited observatories and met with 

intellectuals, including Mary Somerville. Mitchell would write: “I could not help but admire 

[her] as a woman. The ascent of the steep and rugged path of science has not unfitted her for the 

drawing room circle; the hours of devotion to close study have not been incompatible with the 

duties of wife and mother.” Mitchell became the first female astronomy professor in the United 

States, when she was hired by Vassar College in 1865. There she continued her observations, 

particularly those of the Sun, traveling up to 2,000 miles to witness an eclipse. 

Lise Meitner (1878 – 1968) 

When Lise Meitner finished school at age 14, she was barred from higher education, as 

were all girls in Austria. But, inspired by the discoveries of William Röntgen and Henri 

Becquerel, she was determined to study radioactivity. When she turned 21, women were finally 

allowed into Austrian universities. Two years of tutoring preceded her enrollment at the 

University of Vienna; there she excelled in math and physics and earned her doctorate in 1906. 

She wrote to Marie Curie, but there was no room for her in the Paris lab and so Meitner made her 

way to Berlin.  

There she collaborated with Otto Hahn on the study of radioactive elements, but as an 

Austrian Jewish woman (all three qualities were strikes against her), she was excluded from the 

main labs and lectures and allowed to work only in the basement. In 1912, the pair moved to a 

new university and Meitner had better lab facilities.  

Though their partnership was split up physically when she was forced to flee Nazi 

Germany in 1938, they continued to collaborate. Meitner continued her work in Sweden and 

after Hahn discovered that uranium atoms were split when bombarded with neutrons, she 

calculated the energy released in the reaction and named the phenomenon “nuclear fission.” The 

discovery—which eventually led to the atomic bomb (“You must not blame scientists for the use 
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to which war technicians have put our discoveries,” Meitner would say in 1945)—won Hahn the 

Nobel Prize in 1944. Meitner, overlooked by the Nobel committee, refused to return to Germany 

after the war and continued her atomic research in Stockholm into her 80s. 

Reference: 

 Clutter, Mary E./ Ward, Wanda E. (2001): The Glass Ceiling for Women in the Life 

Sciences. The American Perspective.Invited Presentation.The Glass Ceiling for Women in the 

Life Sciences EMBO Special Meeting. June, 2001. Heidelberg, GermanyGoogle Scholar 
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THE SUCCESS OF FEMALE SCIENTISTS IN THE 21st CENTURY 

M.VIMALANATHAN, Assistant Professor, Dept of Civil and Structural Engineering, 

SCSVMV 

 

The US National Science Foundation (NSF) has long considered a focus on women in 

science to be an important component of its strategic investment portfolio. The Foundation’s 

mission is to promote progress across all fields of basic science and engineering through its 

investment portfolio in research and education, a high priority within that portfolio being 

broadening participation in science, technology, engineering and mathematics (hereafter, 

S&E). A number of NSF programs supported to broaden participation in S&E focus on 

women. These investments are based on the assumption that intellectual diversity in 

perspective benefits the overall scientific enterprise. They are also based on the recognition of 

the progressive decline in women’s participation at advanced levels of S&E, especially relative 

to their representation in the general US population as well as their greater representation at 

earlier levels of the educational and career pathway (Ward 2005a). However, we are still not 

optimizing the benefits of such talent that can be brought to bear to help solve the most 

challenging scientific and technological challenges of our time. Looking at Nobel Laureates 

(whom Sharon McGrayne describes to be the aristocrats of science, the elite, the cream of the 

crop; 1993), only a paltry few women scientists have actually won Nobel prizes, despite the 

seminal role that many more played, with the prizes being awarded to their male collaborators 

(Ward 2005b). Some data points provided in the following section demonstrate this 

underutilization of talent. 

Reference: 

ADVANCE: Increasing the Participation and Advancement of Women in Academic 

Science and Engineering Careers. Committee of Visitors Review. National Science 

Foundation. June 7-8, 2005. Arlington, Virginia 
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OXYGEN FROM MOON DUST 

Dr. V. JAYAPRADHA, Assistant Professor, Dept. of ECE, SCSVMV 

 

European researchers say they have created a process that can produce oxygen from 

moon dust. The process could provide a major source of oxygen for humans taking part in moon 

exploration activities in the future. 

Researchers from the European Space Agency, or ESA, carried out the experiments at a 

laboratory in the Netherlands. They reported their results in a study published in Planetary and 

Space Science. 

ESA’s experimental “plant” was able to successfully produce oxygen 

from simulated moon dust. The dust is part of a material known as regolith, a top layer of dirt 

and rock pieces that sit on the surface of the moon. 

Samples of regolith returned from the moon have confirmed that the material contains 

about 45 percent oxygen by weight. However, the oxygen is chemically locked in the form of 

minerals or glass, so it is not easily available for use. Having real samples of regolith from the 

moon made it possible for the researchers to create the simulated moon dust material used during 

testing. 

The oxygen extraction process is carried out using a method called molten salt 

electrolysis. This involves first placing the regolith in a metal container. Calcium chloride salt is 

added to the mixture, which is then heated to 950 degrees Celsius. At this temperature, the 

regolith remains solid. Next, an electrical current is passed through the material. The study 

reported that up to 96 percent of oxygen in the simulated moon dust was extracted during the 

experiments. 

ESA’s long-term goal is to design an oxygen-producing “pilot plant” to operate full-time 

on the moon. The first technology demonstration of the system is expected to take place in the 

middle 2020s. 

ESA and the U.S. space agency NASA are both working on plans to return human beings 

to the moon. NASA has set a goal for 2024, with the aim to keep humans on the moon for long 

periods. 

ESA officials say the latest experiments were part of expanded engineering development 

aimed at finding new ways for lunar materials to be used to support future human activities. 

The NASA plan would involve heating the regolith to more than 1,600 degrees Celsius 

and then flowing electricity through the material. The process would attempt to cause a chemical 

reaction to split the regolith into oxygen and metals. 

 

Reference:  

https://voanews.com/ 
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WOMEN SCIENTISTS IN INDIA 

Dr.K.ANITHA, Dept. of ECE, SCSVMV 

 

There are smaller amount of women scientists in the higher levels of science in India. 

Here some of them are listed below. Sunita Sarawagi, Institute Chair Professor, Computer 

Science & Engineering, IIT-Bombay Area of Research: Data mining, machine learning, Works 

on extracting structured info from unstructured data & how to maximise the reuse of deep neural 

network models used in translation. Vidita Vaidya, Professor, Tata Institute of Fundamental 

Research Area of Research: Neuroscience, Works on how experiences, stress affect the circuitry 

of the brain Gagandeep Kang, Executive Director, Translational Health Science & Technology 

Institute Area of Research: Gastrointestinal sciences, typhoid, nutrition Works on infections of 

the gut, as part of which she helped develop India’s first indigenous rotavirus vaccines; she is 

building typhoid surveillance networks and a roadmap for cholera.  

Farah Ishtiaq, Senior Scientist, Tata Institute for Genetics and Society 

Area of Research: Evolutionary ecology, Works on the spread of malaria in birds Kalika 

Bali,  Principal Researcher, Microsoft Research, Area of Research: Human language technology, 

artificial intelligence, Works on how mixed languages can be processed, and building lower 

source language technology models Muthayya Vanitha & RituKaridhal Senior Scientists at 

ISRO. Vanitha was project director, & Karidhal was mission director of Chandrayaan-2 Area of 

Research: Data interpretation, mission design Vanitha has been working in telemetry and data 

interpretation, including creating data handling systems for remote sensing satellites. Karidhal 

was deputy operations director of the Mars Orbiter Mission Devapriya Chattopadhyay, Associate 

Professor, Dept of Earth Sciences, IISER Area of Research: Paleoecology, Works on fossil 

records of molluscs from Kutch to study the effects of ocean circulation millions of years ago 

 

References: 

1. https://economictimes.indiatimes.com/news/science/nine-women-scientists-who-are-

doing-phenomenal 
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WEAK MAGNETIC FIELDS MANIPULATE REGENERATION IN WORMS 

Dr.M.VINOTH, Assistant Professor, Dept. of ECE, SCSVMV 

 

Exposure to weak magnetic fields can, depending on their strength, either slow or boost 

flatworm regeneration, The study provides evidence for a possible mechanism, showing that 

magnetic fields affect the production of reactive oxygen species, which in turn alter cell 

behavior. Life forms on Earth are continuously exposed to the weak magnetic field of the planet 

itself, which ranges from approximately 25 microTesla (µT) at the equator to 65 µT at the poles. 

They can also encounter the generally much weaker magnetic fields generated by certain 

manmade technologies, such as power lines, household appliances, and cell phones.A major 

hypothesis for the biological effect of weak magnetic fields  is that they might induce a process 

called radical pair recombination.  

In essence, it is thought that a magnetic field might alter the spin direction of electrons in 

the outer shells of atoms, disturbing the molecular pairing of such atoms and favoring free 

radical formation. In the case of certain molecules containing oxygen, for example, this 

disturbance would increase the production of reactive oxygen species. With this possible 

mechanism in mind, Beane and colleagues examined magnetic field effects on a biological 

system known to require ROS—regeneration in the planarian flatworm Schmidteamediterranea. 

 

Reference: 

https://www.the-scientist.com/news-opinion/weak-magnetic-fields-manipulate-

regeneration-in-worms-65410 
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Abstract—  Big Data Analytics plays a vital role in big data 

processing. Apache spark is a computing engine and a set of 

libraries which are involved in parallel data processing or computer 

clusters. As of the time of this writing, Spark is the most actively 

developed open source engine for this task; making it the de facto 

tool for any developer or data scientist interested in Big Data. Spark 

supports multiple widely used programming languages (Python, 

Java, Scala, and R), includes libraries for diverse tasks ranging from 

SQL to streaming and machine learning, and runs anywhere from a 

laptop to a cluster of thousands of servers. This makes it an easy 

system to start with and scale up to Big Data processing on an 

incredibly large scale[1]. 

 

1.Spark is a unified, one-stop-shop for working with 

    Big Data: “Spark is designed to support a wide range 

of data analytics tasks, ranging from simple data loading 

and SQL queries to machine learning and streaming 

computation, over the same computing engine and with a 

consistent set of APIs[1]. 

2.Spark optimizes its core engine for  

   computational efficiency:Spark only handles loading 

data from storage systems and performing computation 

on it, not permanent storage as the end itself. Spark can 

be used with a wide variety of persistent storage systems, 

including cloud storage systems such as Azure Storage 

and Amazon S3, distributed file systems such as Apache 

Hadoop, key-value stores such as Apache Cassandra, and 

message buses such as Apache Kafka[1]. 

3. Spark’s libraries give it a very wide range of 

functionalities: Spark’s standard libraries are the bulk of 

the open source project. The Spark core engine itself has 

changed little since it was first released, but the libraries 

have grown to provide more and more types of 

functionality, turning it into a multifunctional data 

analytics tool. Spark includes libraries for SQL and 

structured data (Spark SQL), machine learning (MLlib), 

stream processing (Spark Streaming and the newer 

Structured Streaming), and graph analytics (GraphX). 

Beyond these libraries, there are hundreds of open source 

external libraries ranging from connectors for various 

storage systems to machine learning algorithms[1]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-1: HADOOP AND SPARK 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-2: Spark a component of hadoop eco system 

 

Programming using Spark using Jupyter –Anaconda 

Navigator 

from pyspark.sql import SparkSession 

 

spark = SparkSession \ 

    .builder \ 

    .appName("Python Spark SQL basic example") \ 

    .config("spark.some.config.option", "some-value") 

\    .getOrCreate() 

# spark is an existing SparkSession 

df = spark.read.json("C:/Spark/spark-2.4.5-bin-

hadoop2.7/examples/src/main/resources/people.json") 

# Displays the content of the DataFrame to stdout 

df.show() 
+----+-------+ 

| age|   name| 

+----+-------+ 

|null|Michael| 

|  30|   Andy| 

|  19| Justin| 

+----+-------+ 

 

 

A Study on PySpark: Unified Engine Towards Big Data Analytics 
Dr.N.R.Ananthanarayanan, Associate Professor, Department of CSA,SCSVMV 
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df.printSchema() 
root 

 |-- age: long (nullable = true) 

 |-- name: string (nullable = true) 

 

df.select("name").show() 
+-------+ 

|   name| 

+-------+ 

|Michael| 

|   Andy| 

| Justin| 

+-------+ 

 

df.select(df['name'], df['age'] + 1).show() 
+-------+---------+ 

|   name|(age + 1)| 

+-------+---------+ 

|Michael|     null| 

|   Andy|       31| 

| Justin|       20| 

+-------+---------+ 

 

df.groupBy("age").count().show() 
+----+-----+ 

| age|count| 

+----+-----+ 

|  19|    1| 

|null|    1| 

|  30|    1| 

+----+-----+ 

df.createOrReplaceTempView("people") 

 

sqlDF = spark.sql("SELECT * FROM people") 

sqlDF.show() 
+----+-------+ 

| age|   name| 

+----+-------+ 

|null|Michael| 

|  30|   Andy| 

|  19| Justin| 

+----+-------+ 

 

 
Fig-3: Ways to Create Dataframe in Spark 

 

 

import spark.implicits._ 

val columns = Seq("language","users_count") 

val data = Seq(("Java", "20000"), ("Python", 

"100000"), ("Scala", "3000")) 

 

Create Spark DataFrame from RDD 
val rdd = 

spark.sparkContext.parallelize(data) 

 

Using Dataframe Function 
 

val dfFromRDD1 = rdd.toDF() 

dfFromRDD1.printSchema() 

 
val dfFromRDD1 = 

rdd.toDF("language","users_count") 

dfFromRDD1.printSchema() 

 

val dfFromRDD2 = 

spark.createDataFrame(rdd).toDF(columns:_*

) 

//From RDD (USING createDataFrame and 

Adding schema using StructType) 

    val schema = StructType(columns 

      .map(fieldName => 

StructField(fieldName, StringType, 

nullable = true))) 

    //convert RDD[T] to RDD[Row] 

    val rowRDD = rdd.map(attributes => 

Row(attributes._1, attributes._2)) 

    val dfFromRDD3 = 

spark.createDataFrame(rowRDD,schema) 

 

 

Reference 

 

https://towardsdatascience.com/a-beginners-guide-to-

apache-spark-ff301cb4cd92 
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DEVELOPMENT OF SCIENCE AND TECHNOLOGY IN PRESENT TIMES –  

GALAXY WITH A HYDROGEN RING 

RAKSHITA KOLACHALAMA, B.E. I year S4, Dept. of CSE, SCSVMV. 
 

 

The optical image from the CFHT telescope superposed with the GMRT’s radio image of 

the distribution of neutral hydrogen in the form of a large ring shown in red. The other two red 

blobs show the distribution of neutral hydrogen around two other galaxies which are in the 

vicinity of the ring. 

 

A team of Indian and French astronomers working at the National Centre for Radio 

Astrophysics (NCRA) in Pune has discovered a mysterious ring of hydrogen gas around a distant 

galaxy using the Giant Metrewave Radio Telescope (GMRT). The ring is much bigger than the 

galaxy it surrounds and has a diameter of about 380,000 light years (about four times that of the 

Milky Way; one light year is about 9.5 trillion kilometres). The GMRT is located at 

Narayangaon, about 80 km from Pune, and is run by the NCRA, an institution under the Tata 

Institute of Fundamental Research (TIFR). The galaxy (named AGC 203001) is about 260 

million light years away from the earth. According to an NCRA press release, the origin and 

formation of such a large neutral hydrogen ring is still a matter of debate. Neutral hydrogen 

emits radio waves at a wavelength of about 21 centimetres. This radiation from neutral hydrogen 

atoms has allowed radio astronomers to map the amount and distribution of neutral hydrogen gas 

in the Milky Way and other galaxies. Typically, large reservoirs of neutral hydrogen gas are 

found in galaxies that actively form new stars. However, despite showing no signs of active star 

formation, AGC 203001 was found to have large amounts of hydrogen, although its exact 

distribution was not known. The unusual nature of this galaxy motivated NCRA astronomers to 

conduct high-resolution radio observation using the GMRT to find out where the gas lies. 

 

The observations revealed that the neutral hydrogen was distributed in the form of a large 

off-centred ring extending much beyond the optical extent of the galaxy. More puzzlingly, the 

astronomers found that the existing, or the newly obtained highly sensitive optical images of the 

ring, showed no signs of it containing stars. The findings were reported in a recent issue of the 

Monthly Notices of the Royal Astronomical Society (MNRAS). Figuring out how this ring was 

formed remains a challenge to astronomers. Scientists say there is no clear answer to what leads 

to the formation of such large, starless rings of hydrogen. Conventionally, galaxy-galaxy 



100  

collisions were thought to lead to the formation of off-centred rings around galaxies. Such rings 

generally contain stars. Encouraged by its new discovery, the team is conducting a large survey 

to map the neutral hydrogen around several other similar galaxies. 

 

ISRO developing vehicle to launch small satellites 

 

IT has been a steady climb up the rungs of the Indian Space Research Organization 

(ISRO) for the low-profile K. Sivan, who took over from A.S. Kiran Kumar as its Chairman on 

January 12. Sivan was earlier Director, Vikram Sarabhai Space Centre (VSSC), 

Thiruvananthapuram. He first came into the limelight on January 5, 2014, when ISRO’s 

Geosynchronous Satellite Launch Vehicle (GSLV-D5) flight, with an indigenously developed 

cryogenic engine, put the communication satellite GSAT-14 into a perfect orbit. He was the 

Mission Director for that crucial flight.  

 

A graduate in aeronautical engineering from the Madras Institute of Technology in 1980, 

Sivan took his M.E. in aerospace engineering from the Indian Institute of Science, Bengaluru, in 

1982. He joined ISRO the same year in the Polar Satellite Launch Vehicle (PSLV) project and 

went on to contribute to its mission planning, design, integration and execution. He obtained his 

PhD in aerospace engineering from IIT Bombay in 2006. He was instrumental in establishing 

parallel computing and building a hypersonic wind tunnel facility at the VSSC. He came up with 

innovative strategies for sending India’s spacecraft to Mars by an uprated PSLV. Frontline met 

Sivan for an interview in his office at the ISRO headquarters in Bengaluru in the context of 

ISRO’s major technology demonstration of a crew escape system, the first in a series of tests as 

part of India’s efforts to send astronauts into space (human spaceflight); the upcoming 

Chandrayaan-2 mission; and ISRO’s efforts to involve industries in building launch vehicles and 

satellites. Excerpts from the interview: 

 

At what stage is the Chandrayaan-2 mission? Is the composite module, comprising the 

spacecraft, the lander and the rover, ready? It is going to be a highly complex mission. As you 

said, Chandrayaan-2 is going to be a complex mission, and I will say that it is the most complex 

mission that ISRO has ever undertaken. This is the word that experts used when we called for a 

discussion on it. It is a very, very complex mission. In February or March, we had a review by 

eminent national experts. A point that came up for discussion was that the failure rates have been 

very high for spacecraft missions to the moon. Only 50 per cent have succeeded. Many of the 

missions failed during the landing phase, that is, the descent phase. The landing phase is new for 

Chandrayaan-2. We have already established the orbiter in Chandrayaan-1. The new thing is the 

rover. Of course, the rover has to come out of the lander, which is also new for us. We call it a 

complex mission because it is equivalent to three projects being done together [that is, the 

orbiter, the lander and the rover]. 

 

The second aspect is that when we talk about the launch vehicle, the Chandrayaan-2 

mission is much more complex [than previous missions where we merely put a satellite into 

orbit]. After the orbiter is put into the lunar orbit, the lander has to separate and come down from 
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the orbiter and land at a specified, predecided location on the moon. When there is such 

complexity, the national committee of experts asked for a lot of improvements, including 

redundancy and robustness in the system. When the lander lands, it should be a stable landing. It 

should not bump. So they suggested that we carry out a lot of simulation tests. 

 

We worked on their suggestions and found out that the lander configuration of 

Chandrayaan-2 needed additional modifications. The other aspect is the additional tests we 

introduced. We have redesigned Chandrayaan-2. Work on the lander portion is going on. 

Subsequent to the GSAT-6A mission, our own apex committee with former ISRO Chairman Dr 

K. Kasturirangan as the chairman suggested improvements in harnessing. [After the GSLV-F08 

lifted off from Sriharikota on March 29, 2018, and put GSAT-6A into its initial orbit, 

communication from the satellite was lost on April 1 during its third orbit-raising operation. 

Power did not flow into the satellite’s electronic components. So no command could be given to 

the satellite.] 

 

The apex committee said, “Please check whether there is any failure mode” in 

Chandrayaan-2. We found that there was no failure mode. They suggested some improvements 

in the harnessing scheme, that is, the wiring. They suggested changes in the harnessing; that 

required changes in the orbiter also. So work is going on. We are now targeting the launch of 

Chandrayaan-2 by the end of this year. Because of these modifications, additional propellant 

margins are required in the original Chandrayaan-2 that had been planned. With all these 

changes, the mass of Chandrayaan-2 has increased from whatever we anticipated. When the 

mass increases, the project can still achieve the mission provided the launch vehicle can put the 

satellite into a higher orbit. The mass is 3.8 tonnes now. The mass of the earlier composite 

module of Chandrayaan-2 was 3.2 tonnes. It has gone up to 3.8 tonnes now. 

 

Earlier, we had thought of a 22,000 kilometre orbit [for 3.2 tonnes]. Now because of the 

increase in mass, the orbit has also increased. The orbit should be around 37,000 km. It should 

now be 170 km x 37,000 km instead of 170 km x 22,000 km. It is 170 km by 37,000 km. Since 

the mass has increased, the spacecraft has to be put into a higher orbit. Only then it is possible to 

reach the moon. Because of this, our old plan of launching Chandrayaan-2 by GSLV-MkII is not 

possible. We have changed Chandrayaan-2 to GSLV-MkIII for this reason. GSLV-MkII is 

capable of putting a 2.8-tonne satellite into orbit. The original Chandrayaan-2 composite module 

weighed 3.2 tonnes and you were talking about building an enhanced GSLV-MkII. 

 

Umamaheswaran R., now Associate Scientific Secretary, ISRO, told me in October 2016 

that GSLV-MkII can put 3.2 tonnes into an initial orbit of 180 km by 20,000 km. Yes. We 

enhanced the GSLV-MkII with high thrust engines and so on. With the enhancement, the number 

is 2.7 tonnes into GTO [geostationary transfer orbit]. Now,3.2 tonnes has become 3.8 tonnes. 

And 22,000 km has become 37,000 km. This combination cannot be launched by GSLV-MkII. 

What are the challenges that ISRO faced in developing the lander after Russia, which was to 

build it, backed out? It has a throttleable engine for soft landing on the moon. The lander should 

do in-place navigation. Although you have defined the place where the lander should land on the 
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moon, it should be able to change its mind if there are hazards. 

 

Considering the mass of the lander, the thrust level should be very large, around 3.2 

kilonewtons or 4 kilonewtons. Making a throttleable engine of 3 kilonewtons or 4 kilonewtons is 

a totally new development for us. But we wanted to make use of available technologies. We have 

a LAM [liquid apogee motor] with a 400 newton thruster, and we have been using it on our 

satellites. We enhanced it to 800 newtons. It was not a major, new design change. [The 

propulsion system aboard the lander will comprise a cluster of 4x800 N throttle able engines and 

eight numbers of 50 N control thrusters. This configuration will lead to considerable saving in 

the weight of propellants, enabling more scientific instruments to be carried on board.] 

 

Another challenge is that we are landing on the moon for the first time. When we are 

doing the landing, the sensors should be perfect. Any error in the sensors may lead to the end-

phase—we will not know whether we have reached the lunar ground or if we are above it. To get 

clarity on this, we will be, for the first time, attempting to land the lander into an in-between 

orbit: orbiter to lander, and then landing. We will first make the lander to go into an orbit 

between the orbiter’s orbit and the landing. It will be an orbit with an apolune [farthest point 

from the moon] equal to 22,000 km and perilune [closest point to the moon] of 100 km. 

 

After checking the lander’s performance and confirming whether the orbit is correct, we 

will start the landing manoeuvre. So it will be a step-by-step, cautious procedure from the moon 

orbit to landing. In the process, we have the time to check the performance of the systems. That 

way we can ensure that everything is done as per plan, and subsequently make sure that we are 

right and only then continue. That way, we gain confidence. The third aspect is that we have 

done simulation tests on bringing the real electronics in the loop. 

 

The Road ahead for science and technology in India 

 

India is aggressively working towards establishing itself as a leader in industrialization 

and technological development. Significant developments in the nuclear energy sector are likely 

as India looks to expand its nuclear capacity. Moreover, nanotechnology is expected to transform 

the Indian pharmaceutical industry. The agriculture sector is also likely to undergo a major 

revamp, with the government investing heavily for the technology-driven Green Revolution. 

Government of India, through the Science, Technology and Innovation (STI) Policy-2013, 

among other things, aspires to position India among the world’s top five scientific powers. Indian 

Space Research Organization (ISRO) will launch its first Indian human mission by 2022. 

 

References: 
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NANOTECHNOLOGY 

B.AKHILESH, B.E. I year, Dept. of Mechanical Engineering, SCSVMV. 

 

The world’s truly revolutionary nanotech products, materials and applications, like nano-

robotics, are years in the future. What qualifies today is basic research and development that is 

happening in laboratories all over the world. “Nanotech” products that are on the market today 

are most gradually improved products where some form  of nano-enabled material or nanotech 

process is used in the manufacturing process. 

So, what exactly is nanotechnology? Most of the definitions revolve around study and 

control of phenomena and materials at length scales below 100 nm, whose comparison is 

generally made with a human hair, which is about 80,000 nm wide. 

 

 
The term nanotechnology was coined in 1974 by Norio Taniguichi of Tokyo University 

whose definition stands as the basic statement till today: “Nanotechnology mainly consists of the 

processing of separation, consolidation and deformation of materials by one atom or one 

molecule.” 

 

NANOMATERIALS 

Material with any external dimension in the nanoscale i.e., size range approximately from 

1-100 nm, or having internal structure or surface structure in the nanoscale. Nanomaterials that 

are naturally occurring or are generated as incidental by-products of combustion processes are 

generally physically and chemically heterogeneous and often termed as ultrafine particles. 

Engineered nanomaterials, on the other hand, are intentionally produced and designed with 

physico-chemical properties for a specific purpose or function. 

 
 

Nanomaterials have a larger surface area when compared to the same mass of the 

material produced in a larger form, which make them chemically more reactive and affect their 

strength or electrical properties. They can be produced in all the dimensions. 
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MAJOR BREAKTHROUGHS  

In the 1980’s, two major breakthroughs sparked out in the growth of nanotechnology in 

the modern era. First, the invention of scanning tunneling microscope in 1981 that provided 

unprecedented visualization of individual atoms and bonds, and was successfully used to 

manipulate individual atoms in 1989. The microscope’s developers Gerd Binnig and Heinrich 

Rohrer at IBM Zurich Research Laboratory received a Nobel Prize in Physics in 1986. 

 

 
 

Second, fullerenes were discovered in 1985 by Harry Kroto, Richard Smalley and Robert 

Curl, who together won the 1996 Nobel Prize in Chemistry. 

 
APPLICATIONS OF NANOMATERIALS 

 

 Interface and colloidal science has given rise to many materials which may be 

useful in nanotechnology, such as carbon nanotubes and fullerenes, and various nanoparticles 

and nanorods. 

 Nanoscale particles such as nanopillars are sometimes used in solar cells which 

combats the cost of traditional silicon solar cells. 

 They are to be used in next generation of products such as display technology, 

lighting, biological imaging; quantum dots. 
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 Recent applications include a range of biomedical applications, such as tissue 

engineering, drug delivery and biosensors. 

 Used for the fabrication of nanotubes and nanowires that are used in 

semiconductor fabrication such as deep ultraviolet lithography, electron beam lithography, 

atomic layer deposition and molecular vapour deposition and further including self-assembling 

techniques such as those employing di-block copolymers. 

 Bionanotechnology is the use of biomolecules for the application of 

nanotechnology, including use of viruses and lipid assemblies. Nanocellulose is a potential bulk-

scale application. 

 
  

Hence, nanotechnology with the usage of nanomaterials become a crucial field of study 

and research which is playing a vital role in the technological advancement globally that has its 

influence in almost every aspect of development. 
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1. https://www.nanowerk.com/nanotechnology/introduction/introduction_to_nanotechnolog

y_pp 

2. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5905289/ 

 



106  

NUCLEAR PHYSICS 

A. SAI SAMVIDA, B.E. I year A section, Dept. of ECE, SCSVMV. 

 

“Nuclear” – what does this term remind most of us of? Majority of us do relate this word 

to an aspect of chemistry. This is what that misleads us and make us imply that NUCLEAR 

PHYSICS is something that is completely a concept of chemistry. Though it has its roots in 

chemistry, it is the most crucial concept for the technological and scientific improvement of the 

world. 

 
 

Nuclear Physics is the study of the protons and neutrons at the centre of an atom and the 

interactions that hold them together in a space just few femtometre (10-15 m) across. Examples of 

nuclear reactions include radioactive decay, fission-the breaking up of nucleus and fusion-the 

merging of nuclei.  

 

 
 

It is a vital pursuit as the study of the nucleus of the atom is at the heart of our capability 

to understand the universe, which provides us answers and help us extend our knowledge of both 

the infinitely small and the extremely large. For instance, we have learned that the nucleus exists 

as a result of relatively simple interactions between subatomic particles such as quarks and 

gluons, and these particles form a complex system that makes it possible for us, our world. 

Particle physics evolved out of nuclear physics and the two fields are typically taught in 

very close association. Nuclear astrophysics, the application of nuclear physics to astrophysics, is 

important in explaining the inner workings of stars and the origin of the chemical elements. 

Now, let me give you a bird’s view of the examples of the nuclear reactions……. 

 

RADIOACTIVE DECAY 

Radioactive decay, also known as nuclear decay, radioactivity, radioactive disintegration 

or nuclear disintegration, is the phenomenon by which an unstable atomic nuclei losses energy 
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by radiation and that material is considered to be radioactive. The most common types of 

radioactive decay are alpha decay, beta decay, gamma decay, electron capture and spontaneous 

fission. All of these involve emitting one or more particles or photons. 

 
 

NUCLEAR FISSION  

It is a process in nuclear physics in which the nucleus of an atom splits into two or more 

smaller nuclei as fission products and usually some by-products which include free neutrons, 

gamma rays, alpha and beta particles. Fission of heavier nuclei is an exothermic reaction and 

produces energy for nuclear power and to drive explosion of nuclear weapons. 

 

 
 

NUCLEAR FUSION  

It is a reaction in which two or more atomic nuclei are combined to form one or more 

different atomic nuclei and subatomic particles. The difference in mass that arises due to the 

difference in atomic binding energy between the atomic nuclei before and after the reaction, is 

manifested as either release or absorption of energy. Fusion of lighter nuclei is exothermic and 

that of heavier nuclei is endothermic. This is the process behind the energy of Sun i.e., the fusion 

of hydrogen into helium. 
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APPLICATIONS OF NUCLEAR PHYSICS 

 Used in radiotherapy especially for the treatment of diseases like cancer, cardiovascular 

diseases and certain neurological disorders. 

 Play a major role in wars and in the security of nations of the world. 

 Help in finding the age of fossil fuels i.e., carbon dating. 

 Most standard domestic smoke alarms use radioactive element Americium to recognize 

smoke. 

 For sterilizing most of the household items using ionizing radiation including  car parts, 

food packaging and gemstones. 

 Y-rays destroy bacteria, fungi, viruses, mold and insects using less energy than sterilizing 

through heating. 

 Medical equipment is also sterilized using ionizing radiation, as sterilizing can take place 

after packaging, lowering the risk of contamination and in imaging internal organs. 

 

 
 

Therefore, nuclear physics receives a lion’s share of appreciation among all the other 

concepts that are responsible for the scientific and technological growth of the society. It acts as 

a backbone for a strong and secured nation in various aspects of development. 
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NUTRITION AND DIET 

MANYAM HARI KRISHNA, B.E. II year A Section, Dept. of Mech, SCSVMV. 

 

Diet is the sum of food consumed by a person or other organism. The word diet often 

implies the use of specific intake of nutrition for health or weight-management reasons. 

Although humans are omnivores, each culture and each person holds some food preferences 

or some food taboos. This may be due to personal tastes or ethical reasons. Individual dietary 

choices may be more or less healthy. 

 

 There are seven main classes of nutrients that the body needs. These are carbohydrates, 

proteins, fats, vitamins, minerals, fibre and water. 

 Carbohydrate, protein, and fat are macronutrients because they make up most of your 

diet. 

 Vitamins and minerals are micronutrients because you need them in much smaller 

amounts. 

 It is important that everyone consumes these seven nutrients on a daily basis to help them    

build their bodies and maintain their health. 

 There are seven essential factors for a balanced diet: carbs, protein, fat, fibre, vitamins, 

minerals and water. 

 

Complete nutrition requires ingestion and absorption of vitamins, minerals, essential 

amino acids from protein and essential fatty acids from fat-containing food, also food energy in 

the form of carbohydrate, protein, and fat. Dietary habits and choices play a significant role in 

the quality of life, health and longevity. A healthy diet may improve or maintain optimal health. 

In developed countries, affluence enables unconstrained caloric intake and possibly 

inappropriate food choices. Health agencies recommend that people maintain a normal weight 

by limiting consumption of energy-dense foods and sugary drinks, eating plant-based food, 

limiting consumption of red and processed meat, and limiting alcohol intake. The Dietary 

Guidelines for Americans is an evidence-based information source that policy makers and 

health professionals use to advise the general public about healthy nutrition. Many people 

choose to forgo food from animal sources to varying degrees for health reasons, issues 

surrounding morality, or to reduce their personal impact on the environment, although some of 

the public assumptions about which diets have lower impacts are known to be incorrect. Raw 

foodism is another contemporary trend. These diets may require multivitamin supplements to 

meet ordinary nutritional needs. A particular diet may be chosen to seek weight loss or weight 

gain. Changing a subject's dietary intake, or "going on a diet", can change the energy balance 

and increase or decrease the amount of fat stored by the body. Some foods are specifically 

recommended, or even altered, for conformity to the requirements of a particular diet. These 

diets are often recommended in conjunction with exercise. Specific weight loss programs can be 

harmful to health, while others may be beneficial and can thus be coined as healthy diets. The 

terms "healthy diet" and "diet for weight management" are often related, as the two promote 

healthy weight management. Having a healthy diet is a way to prevent health problems, and will 

provide the body with the right balance of vitamins, minerals, and other nutrients. An eating 
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disorder is a mental disorder that interferes with normal food consumption. It is defined by 

abnormal eating habits that may involve either insufficient or excessive diet. 

 

Almonds: 

Almonds provide plenty of nutrients, including:- magnesium, vitamin E, iron, calcium, 

fiber & riboflavin 

 

Brazil nuts: 

Brazil nuts (Bertholletiaexcelsa) are some of the most healthful nuts available. They 

are an excellent source of both protein and carbohydrates, and they also provide good amounts of 

vitamin B-1, vitamin E, magnesium, and zinc. Brazil nuts also contain more selenium than many 

other foods. Selenium is a vital mineral for maintaining thyroid function, and it is a 

great antioxidant for the human body. These nuts come in a hard shell and are usually available 

ready to eat, making them a quick, nutritious snack. 

 

Lentils: 

A lentil is a pulse that features prominently in many food cultures around the world, 

including those of Pakistan, Nepal, Bangladesh, India, Bhutan, and Sri Lanka. Lentils 

provide good amounts of fiber, magnesium, and potassium. They tend to require a long cooking 

time. However, manufacturers can sprout the seeds, making them a delicious, healthful, ready-to-

eat snack. Adding a container of sprouted lentils to a lunchbox or picnic basket, perhaps with 

some chilli powder or pepper for flavoring, makes for a delicious and healthful snack. 

 

Oatmeal: 

Interest in oatmeal has increased considerably during the past 20 years because of its 

health benefits. In 1997, the Food and Drug Administration (FDA) agreed that foods with high 

levels of rolled oats or oat bran could include data on the label about their cardiovascular health 

benefits as part of a low fat diet. This led to a surge in oatmeal’s popularity. Research has found 

that the cereal’s soluble fiber content helps lower cholesterol levels and reduce cardiovascular 

risk factors. Oats contain complex carbohydrates, as well as water-soluble fiber. These slow 

down digestion and help stabilize levels of blood glucose. Oatmeal is also a good 

source of folate and potassium. People can make oatmeal from rolled or ground oats. Coarse or 

steel-cut oats contain more fiber than instant varieties. 

 

Wheat germ: 

Wheat germ is the part of wheat that grows into a plant. It is essentially the embryo of a 

seed. Germ, along with bran, is a by-product of milling. Refining cereals often removes the germ 

and bran content. Whole grain products, however, still contain the germ and bran. This makes 

them a more healthful choice. Wheat germ is high in several vital nutrients, including: fiber , 

vitamin E , folic acid , thiaminz zinc , magnesium , phosphorus , fatty alcohols , essential fatty 

acids 
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Fruits, vegetables, and berries: 

Fruits, vegetables, and berries are easy to incorporate into the diet. The following are 

some of the most healthful. 

 

Broccoli: 

Broccoli provides good amounts of fiber, calcium, potassium, folate and phytonutrients. 

Phytonutrients are compounds that reduce the risk of developing heart disease, diabetes, and 

some cancers. Broccoli also provides essential antioxidants such as vitamin C and beta-carotene. 

In fact, a single half-cup serving of broccoli can provide around 85% of a person’s daily vitamin 

C value. Another compound in broccoli, called sulforaphane, may have anticancer and anti-

inflammatory qualities, according to one 2019 study. However, overcooking broccoli can destroy 

many of its key nutrients. For this reason, it is best to eat it raw or lightly steamed. 

 

Apples: 

Apples are an excellent source of antioxidants, which combat free radicals. Free radicals 

are damaging substances that the body generates. They cause undesirable changes in the body 

and may contribute to chronic conditions, as well as the aging process. 

 

Kale: 

Kale is a leafy green vegetable that offers a wide range of different nutrients. For 

example, this powerfully nutritious plant is an excellent source of vitamins C and K. People can 

cook or steam kale. They can also blend it into smoothies or juices for a nutritional kick. 

 

Blueberries: 

Blueberries provide substantial amounts of fiber, antioxidants, and phytonutrients. Unlike 

minerals and vitamins, phytonutrients are not essential for survival. However, they may help 

prevent disease and maintain vital bodily functions. In a 2019 review of 16 studies, the authors 

suggest that consuming blueberries may help protect against cognitive decline, which may help 

reduce the risk of Alzheimer’s disease. They also found that blueberries might help prevent 

cardiovascular disease. Another 2019 study, this time in mice, found that blueberry polyphenols 

reduced obesity and certain metabolic risk factors. 

 

Avocados: 

Some people avoid consuming avocados due to their high fat content. However, 

avocados provide healthful fats, as well as B vitamins, vitamin K, and vitamin E. Avocados are 

also a good source of fiber. In one 2018 review of studies, avocados increased levels of high-

density lipoprotein, or “good,” cholesterol. This type of cholesterol removes more harmful 

cholesterol from the bloodstream.Leafy green vegetables. 

Spinach is an example of a leafy green with antioxidant content, especially when it is 

raw, steamed, or very lightly boiled. It is a good source of the following nutrients: vitamins A, B-

6, C, E, and K, selenium , niacin , zinc, phosphorus , copper , potassium , calcium , manganese , 

betaine & iron 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6356358/
https://www.medicalnewstoday.com/articles/237191.php
https://www.medicalnewstoday.com/info/diabetes/
https://www.medicalnewstoday.com/info/cancer-oncology/
https://www.medicalnewstoday.com/articles/252758.php
https://ods.od.nih.gov/factsheets/VitaminC-HealthProfessional/
https://www.ncbi.nlm.nih.gov/pubmed/31044154
https://www.medicalnewstoday.com/articles/270435.php
https://fdc.nal.usda.gov/fdc-app.html#/food-details/168421/nutrients
https://www.medicalnewstoday.com/articles/287710.php
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6683271/#__ffn_sectitle
https://www.medicalnewstoday.com/articles/159442.php
https://www.ncbi.nlm.nih.gov/pubmed/30471564
https://www.medicalnewstoday.com/info/obesity/how-much-should-i-weigh.php
https://fdc.nal.usda.gov/fdc-app.html#/food-details/341528/nutrients
https://www.ncbi.nlm.nih.gov/pubmed/29635493
https://fdc.nal.usda.gov/fdc-app.html#/food-details/342205/nutrients
https://www.medicalnewstoday.com/articles/288165.php
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Sweet potatoes: 

Sweet potatoes provide dietary fiber, vitamin A, vitamin C, vitamin B-6, and potassium. 

The Center for Science in the Public Interest compared the nutritional value of sweet potatoes 

with that of several other vegetables. Sweet potatoes ranked number one for their vitamin A, 

vitamin C, iron, calcium, protein, and complex carbohydrate content. 

 

Fish, meat, and eggs: 

When it comes to fish, meat, and eggs, many healthful options are available. For 

example. 
 

a. Oily fish: Some examples of oily fish include salmon, trout, mackerel, herring, sardines, 

and anchovies. These types of fish have oil in their tissues and around their gut. Their lean fillets 

contain high levels of omega-3 fatty acids. These oils may provide benefits for the heart and 

nervous system, according to the Office of Dietary Supplements. The ODS also suggest that omega-

3 fatty acids can help with inflammatory conditions such as arthritis. They are also plentiful in 

vitamins A and D. 

 

b. Chicken: Chicken is a cost effective and healthful meat. Free-range chicken serves as an 

excellent source of protein. However, it is important to remember that preparation and cooking 

methods affect how healthful chicken is. This means that people should limit their intake of deep-

fried chicken and always remove the skin before consumption. Chicken skin has high levels of 

saturated fat. 

 

c. Eggs: Eggs are another source of protein that people can easily incorporate into a 

balanced diet, as they are highly versatile. Eggs contain vitamins including B-2 and B-12, both of 

which are important for preserving energy and generating red blood cells. Eggs are also a good 

source of the essential amino acid leucine, which plays a role in stimulating muscle protein 

synthesis. Eggs also provide a good amount of choline, which is important for cell membranes. The 

yolk contains most of the egg’s vitamins and minerals, as well as the fat and cholesterol. Indeed, one 

study found higher rates of cardiovascular disease in people who consumed more cholesterol from 

eggs. Consuming fat in moderate amounts is healthful as part of a balanced, nutritious diet. 

 

Balance and moderation: 

Including these 15 foods in the diet can provide notable health benefits. However, it is 

important for people to have a balanced diet that does not focus on one specific type of food. 

People should remember that having an occasional treat is not going to be harmful to overall 

health, as long as they ensure a regular and varied intake of nutrients. 

 

“EATING VEGETABLES WILL DEFINITELY IMPROVE YOUR HEALTH” 

 

References: 

1. The Usborne Book of Astronomy and Space by Lisa Miles. 

2. Nutrition and diet by Roberta Larson Duyff. 
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SPACE &ASTRONOMY 

MANYAM HARI KRISHNA, B.E. II year A section, Dept. of Mechanical Engg. SCSVMV. 

 

SPACE:-Space in simple means an area or volume. 

The universe is approximately 13.82 billion years old.Outer space is not completely 

empty it is a hard vacuum containing a low density of particles, mainly a plasma of hydrogen and 

helium, as well as electromagnetic radiation, magnetic fields, neutrinos, dust, and cosmic 

rays.Scientists who study interstellar space use spectrometers to identify trace amounts of other 

molecules between the stars.It includes living things, planets, stars, galaxies, dust clouds, light, 

and even time. Before the birth of the Universe, time, space and matter did not exist. The 

Universe contains billions of galaxies, each containing millions or billions of stars. 

The space between the stars and galaxies is largely empty.The Solar System is located in the 

Orion Arm, 26,000 light-years from the center of the Milky Way galaxy.  There are 12 planets in 

the solar system .They are “Mercury, Venus, Earth, Mars, Ceres, Jupiter, Saturn, Uranus, 

Neptune, Pluto, Charon and 2003 UB313”. 

Now we are having 8 planets in the solar system.The  solar system is destroying in such a 

way that from 12 planets to 8 planets.By some estimations of scientists they gave a statement 

that after some years the entire universe might be destroyed.The sun weights about 3,30,000 

times more than that of earth &109 times it’s diameter. The sun makes a revolution once every 

25-35 days.There are some billion of stars present in the space. 

In the observable universe there are an estimated 2 trillion (2,000,000,000,000) galaxies. 

 

Our solar system contains three types of planets. They are:- 

 Rocky, Terrestrial Worlds (Mercury, Venus, Earth, and Mars) 

 Gas Giants (Jupiter and Saturn) 

 Ice giants (Uranus and Neptune). Planets orbiting distant stars come in an even wider 

variety, including lava worlds and “hot Jupiters.” 

 

ASTRONOMY:Father of Astronomy is NICOLAUS COPERNICUS(1473-1543) 

 

 

The word astronomy from the Greek words astron means “star” and –nomy means 

“law” (or) “culture” literally means “law of the stars” (or) “culture of the stars”. 

https://simple.m.wikipedia.org/wiki/Area
https://simple.m.wikipedia.org/wiki/Volume
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Astronomy is the study of the sun, moon, stars, planets, comets, gas, galaxies, gas, dust and other 

non-Earthly bodies and phenomena.  

 

 Simple definition for astronomy is “the study of stars, planets and space”. In other words, 

astronomy meant the study of anything beyond Earth. Although stillan applicable term, modern 

astronomy, like most other sciences, has been divided and subdivided into many specialties.  

In the past, astronomy has been used to measure time, mark the seasons, and navigate 

the vast oceans. As one of the oldest sciences astronomy is part of every culture's history and 

roots. Objects of interest include planets, moons, stars, nebulae, galaxies, and comets. Relevant 

phenomena include supernova explosions, gamma ray bursts, quasars, blazars, pulsars, and 

cosmic microwave background radiation. More generally, astronomy studies everything that 

originates outside Earth's atmosphere. 

 

Astronomy has focused on observations of heavenly bodies. It is a close cousin to 

Astrophysics. There have been two main types of astronomy, 

 observational astronomy 

 Theoretical astronomy. 

 Observational astronomers focus on direct study of stars, planets, galaxies, and 

so forth.They uses telescopes and cameras to observe or look at stars, galaxies and 

other astronomical objects. 

 Theoretical astronomers model and analyze how systems may have evolved. 

They uses maths and computer models to explain the 

observations and predict what might happen. Working together, 

theories predict what should happen and observations show 

whether the predictions work. Planetary astronomers also 

called planetary scientists. They focus on the growth, evolution, 

and death of planet. 

 

 

  
Planetary 

astronomers also 

called planetary 

scientists. They focus on 

the growth, evolution, and 

death of planets. 

Stellar astronomers turn 

their eyes to the stars, 

including the black holes, 

nebulae, white dwarfs and 

supernova that survive 

stellar deaths 

Optical astronomy is also 

called visible light astronomy, 

is the oldest form of 

astronomy. Optical images 

were originally drawn by 

hand. 

 

https://simple.m.wikipedia.org/wiki/Maths
https://simple.m.wikipedia.org/wiki/Computer_model
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 Galactic astronomers 
study our galaxy, the milky 

way, while extragalactic 

astronmers peer outside of it 

to determine how these 

collections of stars from 

change, die ray astronomy 

Ultraviolet astronomy is generally used to 

refer to observations at ultraviolet 

wavelengths between approximately 100 and 

3200 Å (10 to 320 nm).Light at these 

wavelengths is absorbed by the Earth's h, so 

observations at these wavelengths must be 

performed from the upper atmosphere or 

from space. 

 

X- ray astronomy is the study of 

astronomical objects at X-ray 

wavelengths. Typically, objects emit 

X-ray radiations synchrotron emission 

thermal emission from thin gases above 

107 (10 million) Kelvin, and thermal 

emission from thick gases above 107 

Kelvin 

Gamma ray astronomy is the study 

of astronomical objects at the shortest 

wavelengths of the electromagnetic 

spectrum. Gamma rays may be 

observed directly by satellites such as 

the Compton Gamma Ray Observatory 

or by specialized telescopes called 

atmospheric Cherenkov telescopes. 

 

NASA (National Aeronautics and Space Administration) uses a technique called data 

sonification to take signals from radio waves, plasma waves, and magnetic fields and convert 

them into audio tracks to "hear" what's happening in space. The sounds range from 

ambulance-like screeches to beeps reminiscent of an alien spaceship making its approach. 

Astronomical instruments:- Alidade, Armillary sphere, Astrarium, Astrolabe Astronomical 

clock, Antikythera mechanism ,Blink comparator, Bolometer , Canterbury Astrolabe 

Quadrant, Celestial sphere, Charge-coupled device, Computers, CMOS sensor. 

 

Reference: 

https://www.definitions.net/definition/space 
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https://en.m.wikipedia.org/wiki/CMOS_sensor


116  

 




	2. Encyclopedia Britannica
	COMPUTER ASSISTED LEARNING
	Dr.R.POORVADEVI, Assistant Professor, Dept. of CSE, SCSVMV.
	Computer Assisted Learning Terminologies
	Computer Assisted Learning Assessment Tools
	Visualization Tools for CAL
	Table 3: CAL digital formats
	Advantages of CAL
	3. Liang-Bi Chen ; Hong-Yuan Li ; Wan-Jung Chang ; Jing-Jou Tang, “ WristEye: Wrist-Wearable Devices and a System for Supporting Elderly Computer Learners”, Journal of IEEE Access, Volume: 4,Year: 2016
	4. Chih-Ming Chen ; Ting-Chun Huang, “ Personalized E-Learning System with Self-Regulated Learning Assisted Mechanisms for Promoting Learning Performance”, Seventh IEEE International Conference on Advanced Learning Technologies (ICALT 2007). Year: 2007

	IMPACTS OF ARTIFICIAL INTELLIGENCE IN EVERYDAY LIFE
	1. Smartphones
	2. Smart Cars and Drones
	3. Social Media Feeds
	4. Music and Media Streaming Services
	5. Banking and Finance
	6. Smart Home Devices
	Conclusion

	APPLICATION OF EIGENVALUES AND EIGENFUNCTIONS
	Dr.R.MALATHI, Assistant Professor, Dept. of Mathematics, SCSVMV.
	TOP FIVE AMAZING WOMEN IN SCIENCE HISTORY YOU REALLY SHOULD KNOW ABOUT
	2. Mary Anning - English fossil hunter (1799-1847)
	4. Dorothy Hodgkin - British chemist (1910-1994)

	TEN INSPIRING SCIENTISTS YOU SHOULD HAVE HEARD ABOUT, BUT PROBABLY HAVEN’T
	MASSIVE MIMO FOR 5G
	Dr.T.DINESHKUMAR, Assistant Professor, Dept of ECE, SCSVMV.
	References:
	1. Massive MIMO in Real Propagation Environments.
	2. www.massivemimoinrealpropagationenvironments.ieee.org

	This ancient stardust is the oldest ever to be examined in a lab
	4. Maria Goeppert-Mayer // Physics (1963)
	5. Rosalyn Sussman Yalow // Physiology or Medicine (1977)
	6. Rita Levi-Montalcini // Physiology or Medicine (1986)
	7. Christiane Nüsslein-Volhard // Physiology or Medicine (1995)
	8. Linda B. Buck // Physiology or Medicine (2004)
	10. Ada E. Yonath // Chemistry (2009)
	11 and 12. Elizabeth Blackburn and Carol W. Greider // Physiology or Medicine (2009)

	2. 2D materials and electronic devices by Manu Jaiswal, Indian
	Institute of Technology Madras, India
	Dr.A.RAJASEKARAN, Assistant Professor, Dept. of ECE, SCSVMV.
	What are its benefits?
	The Nutrient Solution

	IRON-BASED SOLAR CELLS ON TRACK TO BECOMING MORE EFFICIENT
	Dr.A.RAJASEKARAN, Assistant Professor, Dept. of ECE, SCSVMV. (1)
	Kalika Bali, Principal Researcher, Microsoft Research, Bengaluru Area, India

	Area of Research: Data interpretation, mission design Vanitha has been working in telemetry and data interpretation, including creating data handling systems for remote sensing satellites. Karidhal was deputy operations director of the Mars Orbiter Mi...
	FINITE STATE MACHINE
	Dr.D.VIJAYALAKSHMI, Assistant Professor, Dept. of Mathematics, SCSVMV.
	Finite-State Machines
	An FSM for an ATM
	FREE SPACE OPTICS
	Dr.V.GEETHA, Assistant Professor, Dept.of.CSE, SCSVMV.
	Dr.C.K.GOMATHY, Assistant Professor, Dept.of.CSE, SCSVMV.
	Abstract
	FSO Technology

	FIBER DISTRIBUTED DATA INTERFACE
	Dr.V.GEETHA, Assistant Professor, Dept.of.CSE, SCSVMV. (1)
	Dr.C.K.GOMATHY, Assistant Professor, Dept.of.CSE, SCSVMV. (1)
	Abstract
	Technology Basics

	Mirage 2000-5 is equipped with a multi-mode Thales RDY doppler radar which provides multi-targeting capability in the air defence role and the radar also has look down / shoot down mode of operation. While the Mirage-2000 is both faster and lighter, F...
	Targeting:
	Mirage countermeasures:
	Mirage countermeasures: (1)
	Performance:

	INFRARED THERMOGRAPHY
	Dr.V.RAGAVENDRAN, Assistant Professor, Dept. of Physics, SCSVMV
	WOMEN IN SCIENCE

	M.VIMALANATHAN, Assistant Professor, Dept. of Civil and Structural Engineering, SCSVMV.
	Maria Mitchell (1818 – 1889)

	OXYGEN FROM MOON DUST
	WEAK MAGNETIC FIELDS MANIPULATE REGENERATION IN WORMS
	Dr.M.VINOTH, Assistant Professor, Dept. of ECE, SCSVMV

	At what stage is the Chandrayaan-2 mission? Is the composite module, comprising the spacecraft, the lander and the rover, ready? It is going to be a highly complex mission. As you said, Chandrayaan-2 is going to be a complex mission, and I will say th...
	The Road ahead for science and technology in India

	MANYAM HARI KRISHNA, B.E. II year A Section, Dept. of Mech, SCSVMV.
	Almonds:
	Brazil nuts:
	Lentils:
	Oatmeal:
	Wheat germ:
	Fruits, vegetables, and berries:
	Broccoli:
	Apples:
	Kale:
	Blueberries:
	Avocados:

	Fish, meat, and eggs:
	When it comes to fish, meat, and eggs, many healthful options are available. For example.
	a. Oily fish: Some examples of oily fish include salmon, trout, mackerel, herring, sardines, and anchovies. These types of fish have oil in their tissues and around their gut. Their lean fillets contain high levels of omega-3 fatty acids. These oils m...
	b. Chicken: Chicken is a cost effective and healthful meat. Free-range chicken serves as an excellent source of protein. However, it is important to remember that preparation and cooking methods affect how healthful chicken is. This means that people ...
	c. Eggs: Eggs are another source of protein that people can easily incorporate into a balanced diet, as they are highly versatile. Eggs contain vitamins including B-2 and B-12, both of which are important for preserving energy and generating red blood...

	Balance and moderation:

	SPACE &ASTRONOMY
	MANYAM HARI KRISHNA, B.E. II year A section, Dept. of Mechanical Engg. SCSVMV.

