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I have perused this Issue #3 - ElectriPhying World, and I'm happy to
note that the articles are current, live, engaging  and useful. Some of
them are worthy of note. This magazine definitely updates and provides
reference points for further research. Hopefully, some of our students
may involved in research in these very subjects. One's curiosity, passion,
commitment and thirst for knowing beyond the "known" alone will lead
some on this path. I hope we have someone quest in this direction
.
Hopefully, the next issue examines the world of mobiles, smart phones,
etc  in great detail, including medical issues highlighted by the British
Medical Council and the American Association  of Physicians.

I congratulate the Editorial team and their associated staff members
for their hard work, zeal and dedication in bringing out this issue, with
several thought-provoking reminders.
with Best Wishes......

Col. (Retd) M Vijaya Rao
HON. DIRECTOR

hon. directors’s

Message
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It is my pleasure to know that the Department of Physics & Electronics
is releasing its 3rd Edition of “Electriphying World”, the Departmental
Magazine. I have been witnessing a thorough improvement in the quality
of the articles in the magazine. It reflects the enthusiasm and direction
provided by the Head of the Department, faculty and passion of the
students. Science has always been the basis for progress of mankind and
improving the life of human beings. I advise the students to develop a
scientific temper and become passionate about science. All the great
scientists have contributed to science through such passion itself.

My best wishes to the Head of the Department, Faculty Editor and the
student editors on the eve of the release of the 3rd edition.

Prof. Y Ashok
PRINCIPAL

principal’s

Message
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head of the department’s

Message

It fills me with pride to give my message to the third issue of the
departmental magazine, ElectriPhying World. The magazine has been
helmed by the students of the department since its inception and
continues to be so and as such has greatly matured over the years. 
ElctriPhying World was started as a platform for students of the
department to express their skills and go beyond what might be in their
curriculum. The name ElectriPhying is an amalgam of the words Electronics
and Physics and to this day is unique and apt in conveying the intentions
of the magazine.
I congratulate and applaud all the students who have put in their effort
in various ways to bring out this year’s magazine. It is always a great
pleasure to see students actively participating in extracurricular
activities and displaying their literary talents in particular. I am sure that
they have learned a great bit from this exercise. 
I look forward to the immensely informative articles in this issue and look
forward to much more in the coming future.

B Niraimathi
Head of the Department
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Promoting Physics  as an  art of scientific communication has never been  an easy
task and not always we  receive  an enthusiastic participation in this sphere of
activity. In order to  promote scientific writing, inculcate interest in the subject
and to get an update of the contemporary  developments and concurrent research
in the varied fields of Physics and Electronics, the Department of  Physics and
Electronics has come up with the student magazine  entitled "Electriphying World
". I  have derived   immense  satisfaction  being the student coordinator and chief
editor of the current issue of the magazine. 

"The simple laboratory error costing millions" was chosen as a cover page theme
against the many popular issue,  only to emphasize how important it is to make a
laboratory measurement accurately. A simple mistake made in setting up of a
measuring device caused millions to be spent in correcting it.  Not only it  serves as
a lesson for a physics laboratory and discussion of errors in measurement, but also
remind that some simple experiments performed in a laboratory may even win a
Nobel prize  if performed meticulously and accurately.  

It is a pleasure to acknowledge the contributions of all the students  who provided
us with informative and thought provoking articles. My young  and spirited  fellow
editors provided peer sneaks of all the contributions and I am very  confident that
they would catch up your  curiosity and ignite the thought process for a better
scientific advancement . I congratulate all the members of the magazine team for
the successful accomplishment. I  sincerely thank all my colleagues  for their sincere
and willing support , for being with me throughout the process  of editing,
authenticating and printing.

V.R. Manjula
Cheif Editor

chief editor’s

Message
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Curiosity demands that we ask questions, because of this curiosity we
try to put things together and try to understand this multitude of
knowledge in science. Curiosity becomes the principle foundation for
discoveries and PHYSICS IS CURIOSITY, have you ever wondered how
and why things happen the way they happen. Tricky right???, now that’s
physics.....
Our current issue is a bundle of answers to most of the inquisitive
questions asked by someone, sometime..... We all keep waiting to find
the spectrum of light in the sky after rainfall(rainbow),but the people of
New Mexico had a grand spectrum show in their sky, go on to page 2 to
get a glimpse. If I say that you are not touching this magazine right
now, actually you haven’t touched anything till now, page-5 will prove
you that I’m not joking!!! 
We have some amazing ideas put up on our pages, so make sure you won’t
be missing a single syllable. The world of science explores god’s creation
all around us, from the farthest star in the universe to the smallest atom
under our feet. All the mastery put to together in one word “Science”.Our
issue has just got an iota of this knowledge. So all we could say to you
all is to explore, explore it to your minds and hearts content.
Proud to be a part this curious world of knowledge and urge you all to be
toooo......
Thanks to all the awe-inspiring contributions for OUR magazine.

Saurav Gangwar 
Meghana M S  
Indranil Paria

editors note...
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ERROR THAT COST MILLIONS
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-MEGHANA.SUMAN
B.Sc MPCs (IIyr)

We have come to take an excellent performance of the Hubble Space Telescope for granted.
However, immediately after launch people were reminded that Hubble was not just an ordinary
satellite, but  a  complex  piece  of  innovative  engineering   and  as such,  liable to  experience
technical problems.
The most serious and notorious of these was an optical defect called spherical aberration, which
was caused by the malfunction of a measuring device used during the polishing of the mirror. As
a result, Hubble could not achieve the best possible image quality, although still outperforming
ground-based telescopes in many ways. Analyzing the problem and developing an optical
correction was a masterpiece of optical engineering and an outstanding example of the valuable
collaboration between engineers and scientists from both America and Europe.
During the first Hubble Servicing Mission in  December 1993, a crew of astronauts carried out
the repairs necessary to restore the telescope to its intended level of performance.
The Wide Field and Planetary Camera 1 (WFPC1) was replaced with a second-generation camera,
Wide Field and Planetary Camera 2 (WFPC2), which was designed to precisely counteract the
error in the main mirror’s shape. This led to a dramatic increase in image quality.

The astronauts also removed the High-Speed Photometer instrument and replaced it with COSTAR
(Corrective Optics Space Telescope Axial Replacement). COSTAR was not a science instrument
but a collection of movable curved mirrors which could correct the path of light as it passed into
the other three remaining scientific instruments: the Faint Object Camera (FOC), the Faint Object
Spectrograph (FOS), and the Goddard High Resolution Spectrograph (GHRS). COSTAR in effect
acted like a giant pair of spectacles, refocusing the light and letting the instruments see clearly
again.
In subsequent missions, the Faint Object Camera, Faint Object Spectrograph and Goddard High
Resolution Spectrograph were all replaced by new instruments with built in optical correction,
like Wide Field and Planetary Camera 2. This meant that, by the time of the final servicing mission
in 2009, COSTAR was no longer needed. Removing COSTAR made room for a new scientific
instrument to be installed, the Cosmic Origins Spectrograph.

Galaxy M100 taken with WFPC1 (left) and WFPC2 (right) shows the greatly
improved image quality after the telescope’s spherical aberration was corrected.



Ice halos arc over a snowy ridge in Red River, New Mexico. This example of sunlight
run amok is caused by the collision of light and ice crystals high in Earth's
atmosphere.

NINE OPTICAL PHENOMENA           
IN ONE fRAME

What Causes Them?
Ice crystals high in Earth's atmosphere can shape light in unexpected and beautiful ways.
Air temperatures, as well as the shape and arrangement of ice crystals, fine-tune the phenomena
that we see. One of the most prominent features in the New Mexico picture just above the tree
line in the center of the Sun is a bright, vertical mass called a sun pillar, appears as a vertical pillar
or column of light rising from the sun near sunset or sunrise.

The circle of light ringing the pillar is a 22-degree halo. These halos are fairly common and are
so named  because  they occur at a 22-degree angle from the sun. They're created by six-sided, or
hexagonal, ice crystals.
The glaring blob of light to the right of the pillar is called a sun dog, which is the result of ice
crystals that are only partly aligned with each other. 

-NIDHI KUMARI
B.Sc MPCs (IIyr)
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Today we are in a world of smart phones where
every information we need is a touch away.
Did you ever think how the touch screen of
your smart phone works??
The most popular among the touch screen
technology was “RESISTIVE TECHNOL-
OGY”. Quite simply, your finger would have
to push two layers together where the top layer
is called the resistive layer and the bottom layer
is the conductive layer. When the two of them
are pushed together,  the local voltage near the
point of contact of the two layers would change
which makes it possible to detect the the point
of contact. However after the apple company
introduced their take on  the
touch screen, most of the
smart phone companies
switched to “CAPACITIVE
TOUCHSCREEN TECH-
NOLOGY”. 
It consist of four layers.
The top most layer is the
protectiv layer (gorilla
glass!!!). The next two layers
are covered in lines with hair
thin electrodes made of a  conductive metal
(INDIUM-DI-OXIDE).
The grid lines in one direction are called
“DRIVING LINES” which provide a constant
electric current and the lines in the other
direction  are called “SENSING LINES” which
detect this electric current. Every point where
the sensing lines and driving lines cross, a

specific electrostatic field is  set up (which is
registered as neutral by the processor in the
smart phone). When you place your electrically
conductive finger on the screen the charge is
drawn around the point to store the electrostatic

field. The field changes and
some of it jumps on the
screen. Now it’s the job of the
sensing lens to sense it and
rest is history!!!!
The fourth layer is the LCD
(Liquid Crystal Display)
screen. These are two im-
provements in the modern
smart phones. We have got

two upgrades, “ON-CELL” and “IN-CELL”.
“ON-CELL” moves the touch screen
technology up to the glass screen (Samsung has
been doing this for a while with their galaxy
series). “IN-CELL” was first seen in the
i-phone 5s where the touch screen technology
is  moved  inside the top glass layer.

03

-SAKET
B.Sc MECs (Iyr)

HOLD ON
The first graphical

game ever designed was
called ‘Spacewar’ It was

created in 1962 by 
programmer Steve Russell

HOw TOuCHSCREEN 
wORkS?



wORLd’S LARgEST RAdIO TELESCOPE
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-POOJA PATNAIK
B.Sc MPCs (IIyr)

“ Quantum physics thus reveals a 

basic oneness of the universe  ”-Erwin Schrodinger 

China has put the finishing touches on the
world's biggest radio telescope, whose
1,650-foot-wide dish will scan the heavens for
signs of intelligent alien life, among other tasks.
On July 3 2016, technicians installed the last of
the 4,450 panels that make up the Five-hundred-
meter Aperture Spherical Telescope's (FAST)
giant dish, China's state-run Xinhua news
agency reported.
Project team members will soon begin testing
and debugging FAST, after which Chinese
scientists will use it for "early-stage research,"
Xinhua reported. But the instrument will be
available to researchers around the world when
that phase is over — likely two to three years
from now.

With a dish the size of 30 football fields, FAST
is by far the largest single-aperture telescope in
the world (though arrays that link up multiple
radio dishes cover more ground). The previous
record holder in the field is the 1,000-foot-wide
(300 meters) Arecibo Observatory in Puerto
Rico.
FAST was built in China's Guizhou Province,
more than 1,240 miles (2,000 kilometers)
southwest of Beijing. The 1.2-billion-yuan
($180 million) facility should help scientists
learn more about the universe's early days,
detect low-frequency gravitational waves and
hunt for signals that may have been produced
by distant alien civilizations, project officials
said.



YOu CAN'T TOuCH ANYTHINg!!!
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-SAURAV GANGWAR
B.Sc MPCs (IIyr)

What’s the closest  distance we  can  get to other
objects or people? Now, it might sound like
kind of a simple easy question, but when we get
down to the atoms of it, it's quite complex and
might leave you feeling a little bit alone.

When we touch our fingers, at that moment our
fingers, for all intents and purposes, are
touching. But, at an atomic level, they're not.
That's right, in fact, if you're sitting in a chair
right now, your body is technically not touching
the chair at all. Instead, you are hovering above
the chair by some tiny-tiny
atomically sized gap,
something too small for us to
even see, but it’s there. And
it's caused by the fact that
your body’s skin and the chair
are made out of atoms.

Now, as we all know, the
matter that we deal with
every day is made out of
atoms.
An atom is a nucleus 
surrounded by an outer shell
of orbiting electrons. Now
when two atoms get close to
each other that aren't going to bond or 
chemically react, they have trouble touching
each other.Why? 

Because electrons repel one another, because
they have the same charge. And because of a
thing called the Pauli Exclusion Principle, we
also know that all of an atom’s electrons cannot
be pushed down to the same energy level all
together on the same shell.

So what this means is that if we touch
something, we’re technically not touching it.
The  atoms  are  getting quite close together,
but the electromagnetic repulsion between
electrons is repelling the atoms.

Now, of course, the nerves in our skin can feel
that repulsive force and that's what we call the
texture or the feeling of the touch. If we push
hard enough of course, we can break or poke
into or cut something, but we are not touching
any of its matter, we are just pushing it out of

the way using the electron-
electron repulsion forces.
Even though you can cut
things really easily like
cutting a paper by a scissor,
but that scissor will never
touch that paper.

This is where it gets
depressing. 

What all of this means is that
when you slap, kiss or hug
someone, you're not actually
making contact with their
matter. You're not technically

touching them, you're just feeling the repulsive
force of their electrons.

And please don’t blame physics for your
depression.

HOLD ON

An atom is
99.9999999% empty

space, meaning that if
you were to eliminate
the empty space from
the atoms present in

every human, our en-
tire race would fit into

a block the size of a
sugar cube.



AN ENCOMIuM TO kALAM
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-MEGHANA SUMAN
B.Sc MPCs (IIyr)

‘When our signature changes to autograph, this marks the
success.’ This was one of the famous quotes of Dr. APJ Abdul
Kalam(1931-2015). Motivating words indeed! Irrespective of
whether one personally met him or not, most people got inspired by
his way of life.  An eternal optimist with amazing energy, Dr. Kalam
has been an inspiration to me like to billion others in many ways. 

The quotes below simply display the beauty of this great person’s
thoughts..... 

“If you want to shine like a sun, first burn like a sun.” 
“All Birds find shelter during a rain. But Eagle avoids rain by flying above the

Clouds.”
“Don’t take rest after your first victory because if you fail in second, more lips

are waiting to say that your first victory was just luck.”

This great man with modesty,
simple thinking and great
living sets a standing example
of innovation in the thought
process for decades. Abdul
Kalam also served as the 11th
President of the Country for
five years.
Dr.Kalam had massively
contributed his knowledge and
observations during the
nuclear tests of  Pokhran – II that were done in
the year 1998. Kalam also penned a popular
book, India 2020, where he laid a foundation
for the  vision  to see a developed India by the

year 2020. Some other
inspirational books are
Target 3 billion, Forge your
future and much more.
His thoughts and words of
inspirational quotes are very
famous among youngsters
who dream of reaching
greater heights in life. The
student community of India
is highly motivated with

Kalam’s speeches and interactions. He has
always been an inspiration to me and will
always remain in my heart as a miracle man. 
AS HE ALWAYS SAYS DREAM BIG AND
ACHIEVE THEM!!!!

HOLD ON

The world famous
physicist Albert Einstein
was known to have bad
memory. He could not

remember the names of
the people.



SCI-TOONS!!!
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-POOJA PATNAIK
B.Sc MPCs (IIyr)



HuBBLE SPACE TELESCOPE
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The Hubble Space Telescope is a space telescope
that was launched into low earth 1990. It is the
one of the   largest and most versatile The HST
was built by the United States space agency
(NASA) with contributions from the European
Space Agency.
Hubble takes sharp pictures of objects in the sky
such as planets, stars and galaxies. Hubble has
made more than one million observations.
These include detailed pictures of the birth and
death of stars, galaxies billions of   light years
away, and comet pieces crashing into Jupiter's
atmosphere.
Hubble has five scientific instruments
which   include cameras and spectrographs.
A  spectrograph is an instrument that splits light
into its individual wavelengths.
The Wide Field Camera 3 is Hubble’s main
camera. It studies everything from the
formation of distant galaxies to the planets in
the solar system. The camera can see three
different kinds of light: near-ultraviolet, visible
and near-infrared. But Hubble can only see each
kind of light one at a time. Human eyes can see
visible light. Near-ultraviolet and near-infrared
are just beyond what our eyes can see.
The Advanced Camera for Surveys captures
images of large areas of space. The Cosmic
Origins Spectrograph reads ultraviolet light.
This spectrograph studies how galaxies, stars

and planets formed and changed.  An image
called "Hubble Ultra Deep Field" shows the
farthest galaxies ever seen.
Hubble has detected black holes, which suck in
everything around them, including light. The
telescope has played a key role in the discovery
of dark energy, a mysterious force that causes
the universe to expand faster and faster as time
goes on. 
Hubble celebrated its 25th anniversary in April
2015. Engineers designed Hubble so that it
could be repaired and upgraded as needed.
Since the telescope's launch, five space shuttle
missions have carried astronauts to Hubble for
servicing missions. The last mission was in
2009. Hubble was upgraded so that it is better
than ever. The telescope will not be repaired or
upgraded again.
But it is expected to continue to work until
2020 and beyond.

“ Sometimes you have to go up really high 

to understand how small you really are ”-Carl Sagan
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-VAISHNAVI.V
B.Sc MPCs (IIyr)

Originally the HST must have been bigger.
NASA began to seriously plan it in the
mid-1970s. It was originally proposed to have
a mirror diameter of 3m, but this was reduced
to 2.4 m to save money.
The HST is still bigger than you might think. 
It weighs   11   tons   and is 15.9 m long. That’s
nearly as long as a couple of double decker
buses (each 8.4m long).  The HST doesn’t use
as much power as you think. It uses about 2800
watts, while a typical kitchen kettle is rated at
2200 watts. Hubble gets its power from a
couple of solar panels (each 2.6 x 7.1 m).
Hubble is pretty fast for a telescope, speeding
around the world at 28000km/hr this is twelve

times as fast as the cruising speed of the
Concorde supersonic airliner (2270 km/h). Its
instruments capture the light from the Universe
with electronic detectors (CCD’s) so it is
basically a giant digital camera. Probably its
greatest achievement was measuring the age of
the Universe to be about 13.8 billion years. The
Hubble telescope is in the final phase of its life.
The Hubble space telescope was a major
turning point in science because it has greatly
changed humans understanding of astronomy
by allowing many important discoveries to be
made and many new technologies to advance
and develop. 

REF: wikipedia.org
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The “Internet of things” (IOT) is becoming an
increasingly growing topic of conversation both
in the workplace and outside of it. It’s a concept
that not only has the potential to impact how we
live but also how we work. 
The Internet of Things revolves around
increased machine-to-machine communication.
It is built on cloud computing and networks of
data-gathering sensors. It is mobile, virtual and
is going to make everything in our lives from
streetlights to seaports “smart.”
Now, what exactly a Sensor is? A sensor is not
a machine. It doesn’t do anything in the same
sense that a machine does. It measures, it
evaluates; in short, it gathers data. The Internet
of Things really comes together with the
connection of sensors and machines.
There are many examples of what this might
look like or what the potential value might be. 
If the traffic is heavy your car might send a text
to the other party notifying them that you will

be late. What if your alarm clock wakes up you
at 6 a.m. and then notifies your coffee maker to
start brewing coffee for you?
Let’s look at one example. In 2007, a bridge
collapsed in Minnesota, killing many people,
because of steel plates that were inadequate to
handle the bridge’s load. When we rebuild
bridges, we can use smart cement: cement
equipped with sensors to monitor stresses,
cracks, and war pages. This is the cement that
alerts us to fix problems before they cause a
catastrophe. And these technologies aren’t
limited to the bridge’s structure.
If there’s ice on the bridge, the same sensors in
the concrete will detect it and communicate the
information via the wireless internet to your car.
Once your car knows there’s a hazard ahead, it
will instruct the driver to slow down, and if the
driver doesn’t, then the car will slow down for
him. This is just one of the ways that
sensor-to-machine and machine-to-machine

INTERNET Of THINgS



dIgITAL JEwELLRY
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-KAPIL & ANJU
B.Sc MPCs (IIIyr) 

communication can take place. Sensors on the bridge connect to machines in the car: we turn
information into action.
We have sensors monitoring and tracking all sorts of data and the  cloud-based apps translates
the data into useful intelligence and transmit it to machines on the ground enabling mobile,
real-time responses. And thus bridges become smart bridges, cars turn out to be smart cars.
On a broader scale, the IOT can be applied to things like transportation networks: “smart cities”
which can help us reduce waste and improve efficiency for things such as energy use, thus
helping us understand and improve how we work and live.

The word jewellry usually brings to one’s mind
the image of a precious (or semi-precious) stone
set in a metal of some kind. Jewellry is worn
for several reasons: to show off one's wealth,
for aesthetic purposes or maybe to impress
someone. Whatever  the  reason, it is   supposed
to make a person wearing it look and feel more
beautiful.
But the world is changing
now. And in this changing
world, the words and their
meanings are changing too.
Jewellry, like everything else
has a new meaning now: it is
something that is both
aesthetically pleasing and
functional.
So, to add function to aesthetics, digital
jewellry was created. 
The idea behind  the  concept  of  digital
jewellry originated  from  the need to provide
the convenience of wireless components in
fashionably packaged wearable devices.
That begs the question 

What is digital jewellry?
Digital jewellry is that fusion of jewellry and
technology where the functional components of
a digital device like a phone are torn apart and
reassembled into compact individual packages
that are worn on the body in different places.
For example, the speaker  system of your phone

can  become a part of your
earrings, the microphone of
your phone can be integrated
into a necklace and the
display   systems can be on
the surface of an intricately
carved bracelet.
These discrete systems
synchronize with each other
and your phone to simplify

your interactions with your phone and with
other digital devices.

-NIDHI JHA
B.Sc MPCs (Iyr) 

HOLD ON

Lightning strikes about
6000 times a minute on
this little green planet.

REF: wikipedia.org



wELCOME TO MARS!!!
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What would the planet’s best botanist (the only too…) do without enough water, food, or people
to communicate with? He survives. 
From the very beginning, one will be awestruck with what the director Ridley Scott has created.
The Martian opens on an amazingly vast and barren land, which kinda tempts us to think of it as
Arizona but then… VOILA!!! It’s Mars itself!!! The landscape is all what Mars looks like and all
that is needed for us to make sense of the title itself. 

The movie is about Mark Watney (Matt Damon),
who is the Biologist of a team of astronauts who
have been sent to Mars to study it. An unfortunate
storm cuts short their mission and they prepare
emergency evac. During the evac, Mark is struck
by debris while trying to get back to the lander.
Though the Mission Commander, Melissa Lewis
(Jessica Chastain), tries to locate him, they are
forced to leave due to the strengthening storm,
believing Mark to be dead.
But then SURPRISE SURPRISE!!! Mark is
alive!! We repeat Mark is alive!! He is injured. But
that is not the worst part as the planet itself is not
habitable and the NASA would take an extended
period to get another ship to him. Now Mark has
to salvage all what is left behind by the crew and
put it to use and SURVIVE!!!
Matt Damon’s performance as a Martian is truly
spectacular. The emotions of Mark as a lone man
on the whole planet (unfortunately no aliens) are
directed as well as executed to perfection. His job

as a Martian is not an easy one though as he fights through his emotions, figures out how to grow
food, make water, travel long distances and most importantly how to communicate with people
back on Earth. In spite of all this, he still keeps his cheer up. All these scenes are wonderfully
crafted and give us a feeling of living on the Red Planet.

On the whole The Martian is a triumph. From the soundtracks to the visuals to the problems and
also the problem solving techniques, it is marvelous. It takes us on an emotional ride but then it
is also logical. The fact that Watney stays positive all the time is really inspiring. This is a must
watch for everyone. Have a nice trip to Mars but then it’s OK to get stuck there if you have the
willpower of our Martian and Physics to back you up!!!

-INDUMATI & HARSHA
B.Sc MPCs (IIIyr)



THE ARROw Of TIME
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Since the beginning of the universe, after the big bang, our universe is expanding creating billions
of stars in it. But why? Why is the universe is expanding and why is it not coming back to its
previous state as it was before big bang?

Well, we know our physical world has 4 dimensions. Yeah you read it right, we have 3 dimensions
(as usual) and “TIME” as our 4th dimension. 

So, we can move freely anywhere in 3 dimensions like up-down, left-right, back-forth. But why
can’t we  move freely in 4th dimension? Why we continue to flow in one direction i.e., from the
past to future.
There’s one law (please don’t stop reading it’s
not boring) which you might have heard about,
named as the 2nd law of thermodynamics,
which is the most profound law in physics
because, at its heart it contains a concept which
physicist say as “Entropy”.
Entropy is something which explains why,
when left to the mercy of the elements, bottle
crumbles, glass shatters and building collapses.

To understand it, imagine yourself at a beach
and you’ve created a pile of sand there.

Now, Entropy is a measure of how many ways
we can rearrange the grains of sand and still
keep the structure of the pile. And there are
trillions and trillions of ways of doing it. No
matter how we mess it up, it will again be a pile
of sand.

So, this means that the grains of sand are less
ordered and that pile of sand is having high
Entropy as there are many-many ways of
rearranging its constituent particles.

Now, let us take that sand and make a castle

from it. Now, that castle is having the same
number of grains of sand what that pile was
having, but in an ordered state.

Now, the number of ways of arranging the
grains to form that castle have reduced. That
means now those grains in castle have high
order and less Entropy, than the pile of sand
with less order and high Entropy.

If we leave that castle at that beach and if there
is no moving air or wind at the beach, then
those grains will maintain their order and the
structure of the castle. But if the wind is
blowing, then that wind will start taking the
grains from the castle and blow them away
making a pile of sand somewhere else and
ultimately it will again turn that castle to pile of
sand.

Which means that, the wind is moving those
grains from high order to low order and
increasing the Entropy. And there is no way that
the wind will take the grains from the pile and
make castle out of it. It will never move grains
from less order to high order and decrease the
Entropy.
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Now imagine, here “wind” as our “time”. If air is not moving i.e., time is not moving then every
particle will maintain its order and castle will remain the same, but if air is moving i.e., time is
moving then particles will move from high order to less order disintegrating our castle.

Which explains why universe is expanding, because at the beginning of the big bang, our universe
was in a high ordered state and now it’s expanding and moving to less ordered state.

Which tells us, that why we always move in one direction i.e., from past to future, because our
past was high ordered and our future will be less ordered.

So, as the Entropy increases it introduced us, with the concept known as the arrow of time. 

Scientists are getting closer to creating a
real-life invisibility cloak.
A new study published in the journal Science
shows scientists have created an ultrathin
invisibility skin cloak for visible light. The
cloak has been shown to cover an object by
manipulating certain wavelengths of light to
make it invisible. The design of the invisibility
cloak is based upon transformation optics.

Light plays a central role in how we see
objects. Usually light bounces off things and
becomes distorted, which helps a person see
the angles and curves of an object. Invisibility
may seem like magic at first, but its underlying
concepts are familiar to everyone. All it
requires is a clever manipulation of our
perception. 
While the research might not lead to the
invisibility cloak made famous in J.K Rowling's
Harry Potter novels quite yet, this practical
demonstration could result in a  step-change in
how antennas are tethered to their platform.

The cloak is covered with nano antennas made
of tiny gold blocks of different sizes that can
counteract that distortion, making it seem to an
observer like the light is coming from a flat
surface.

Previous research has shown this technique
working at one frequency. However, we can
demonstrate that it works at a greater range of
frequencies making it more useful for the
aerospace industry and other engineering
applications.

The researchers coated a curved surface with
a nano-composite medium, which has seven
distinct layers (called graded index nano-
composite) where the electric property of each
layer varies depending on the position. The
effect is to 'cloak' the object. Such a structure
can hide an object that would ordinarily have
caused the wave to be scattered.
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You all must have heard about it or even have
made a strike or a Spare. Have you ever
thought that how the pin ball knocks down all
or most of the pins when you release the ball
a little towards the right gutter and not when
you release it straight and why does the ball
suddenly change its path resulting in a lucky
strike for you? No, right? Then you must
definitely know the physics underlying in the
sport of bowling.
In this a bowler has to roll a bowling ball
down a synthetic (Polyurethane) lane towards
ten pins at the end of the lane. The ten pinball
having three holes drilled in them for the two
fingers holes and the thumb can have
maximum weight and diameter of 7.2kg and
of 8.6inches respectively. The shot should
make a contact with the space between pin 1
and 2…this will increase the chance of the
strike. This is also the underlying reason for
positioning thumb and two fingers on the
ball.
The first part of the motion of the bowling
ball after release considers its rotational speed

The underlying design approach has much wider
applications, ranging from microwave to optics
for the control of any kind of  electro  magnetic
surface waves.
Most importantly, the approach used can be
applied to other physical phenomena that are
described by wave equations, such as acoustics.
For this reason, “we believe that this work has a
great industrial impact”.

and angular velocity
which does not
match with its linear
velocity resulting in
both translational
and   rotational mo-
tion. But it does not continue with the same tra-
jectory .After this, the ball stops sliding and pure
rolling state starts due to some friction. A small
coefficient of kinetic friction produced due to
oiliness results in kinetic friction fk= μkmg.
After traveling through a small distance, the ball
hooks around, i.e., follows a curved trajectory due
to angular velocity and friction factors. This
CURVE is very important for the player while
calibrating for his or her best performance. But
wait! wait!. The physics does not end there. Now
there comes kinetic energy into action. After
collision, you see the violent scattering of pins
transferring some energy from the bowling ball to
the pins…the interaction in somewhat Elastic...i.e.
Energy is conserved.

1/2mv2=1/2m1v12+1/2m2v22.

REF: science.howstuffworks.com
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The bowler must put sufficient energy for the KE to be distributed. But sometimes coefficient of
restitution allows  the collision to be elastic. In case if the energy transferred to the pins comes
out to be greater than the energy with which the ball stuck,  the pins stand in defeat even if it has
fallen down to the ground. But in case, the reverse happens, the ball destructs the pins and
continues in conquest. Both linear and angular momentum are conserved during collisions.
The centre of gravity of the ball lies a little away from the real centre of the ball.
At last I would like to advice you if you have challenged a hook bowler then you need to be
serious about it….they are very good players.

The primary purpose of the solar roadways is to generate
clean renewable energy on roadways and other surfaces
that would include: parking lots, sidewalks, driveways, bike
paths, playgrounds, garden paths, surround, country yards
and the like.
The solar roadways concept takes solar technology to a new
level. The idea is to collect the substantial solar energy
which hits   this   surfaces but is currently not being utilized.
In this way, they will have a dual purpose: modern infra structure, smart power grid.

• Solar Roadway is a modular system of
specially engineered solar panels that can be
walked and driven upon. The panels contain
LED lights to create lines and signage without
paint. They contain heating elements to prevent
snow and ice accumulation. The panels have
microprocessors, which makes them intelligent.
This allows the panels to communicate with
each other, a central control station, and
vehicles.

• A small US-based company called solar
roadways are developing a solar road surface
that, if installed nationwide, has the potential
to produce more renewable energy than the
entire country uses. 
• Solar Roadways, which was started by Scott
and Julie Brusaw in 2006, designed and
developed hexagonal glass solar panels
studded with LED lights that could be installed
on a variety of  surfaces such as roads,
pavements and playgrounds.
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• These panels would more than pay for them-
selves and would benefit both businesses and
homeowners as the energy generated from
driveways and parking lots could be used to
power buildings, and any excess can be sold
back to the grid.
• The panels also contain heating elements to
melt ice and snow which  are ideal in winter
conditions, and LEDs to make road lines and
signs which have been previously shown to
reduce night time accidents.
• The surface could also be used to charge
electric vehicles as oppose to fossil fuels, and
future technology could even allow for charging
while driving via mutual induction panels.
Amazingly, the team also found that car
headlights can produce energy in the panels, so
cars driving around at night would be producing
some electricity.
• A glass surface may sound fragile, but the
prototypes have been extensively tested and

were found to be able to withstand even the
heaviest trucks. Recycled materials can also be
used to produce the panels, the prototypes
were  constructed using 10% recycled glass.
• All of the panels will be wired up, so faults
can be easily detected and repaired. The team
also designed a place to stash power cables,
called “Cable Corridors”, which would allow
easy access by utility workers. they also
believe that these corridors could be used to
house fiber optic cables for high-speed
internet.

HOLD ON

The Sun, when seen
from space, appears

white due to the
absence of any
atmosphere to

scatter the yellow light.

“ It’s not that I’m so smart, it’s just 

that I stay with problems longer  ”-Albert Einstein

REF: solarroadways.com
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Can you remember Avogadro’s constant up to six decimal places? Can you figure
out the square root of 747 in less than a second? Can you add up hundreds of
numbers, one after another without ever making a single mistake?
Pocket calculators can do all these and more incredibly accurate and quick.
Let’s take a peek inside a calculator and see how it works!

What is a calculator?
Our brains are amazingly versatile in their
functioning, but it is often hard to calculate fast
and  accurately mentally because we can store
only so much data in our heads at a time.
According to a famous bit of 1950’s research by
psychologist George miller, humans can only
remember around 5-9 digits before our brains
get overloaded and begin to forget. That’s why
people have been using tools and aids for
calculating since very early times.
Mechanical calculators, however, came into
widespread use only in the mid-19th century and
toward the late 20th century advances in silicon
micro-chip molding made pocket calculators
feasible for manufacturers and affordable to the
common public.
A modern pocket calculator is an electronic tool
that, true to its name, can perform complex
calculations in a fraction of the time that it
would take a human to do the same thing.

What is inside a calculator?
The most noticeable parts are the keyboard and
the liquid crystal display (LCD).
The KEYBOARD is
a collection of 40 or
so plastic or rubber
keys that cover the resistive touch sensitive
circuit underneath.
Once you enter whatever you want to be
calculated, the data is transferred to the
PROCESSOR for the operations to be carried
out on it. The processor is a small semi-
conductor micro-chip that has thousands of
transistors on its surface to get the job done.
The data output from the processor is then sent
over to the LCD to be output in a form that is
human-readable.
And that is how this small piece of electrical
circuit makes our life infinitely simpler by
taking the load of calculating things off our
hands.

-KOMAL GAUR
B.Sc MCs (yr) 

“ What one man calls God,

Another calls the laws of Physics. ”
-Nikola Tesla

CALCuLATORS!!!
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STUDENT OUTREACH 
PROGRAM

This is a report on an outreach program
to ZPHS-Yapral for the educational
year 2016-2017 by the college on Sep-
tember 17, 2016, led by our lecturers
P.Lavanya ma'am and T.Santoshi
ma'am
On the day as we reached the school,
there was a warm welcome by the
school authorities and  allotted two
rooms for our team, facilitating us to
start our work early. Among the given
rooms, one had been allotted for theory
class, to be taken over by the set of
students for explaining basic concepts
in light, heat, electricity, magnetism and electromagnetism and the other room for experiment's
demonstration by remaining students which we planned already as a team.

We started our work by setting up the apparatus for practical’s and theory and just after few
minutes of arrangement, students came to learn the subject in their syllabus with more curiosity.
We planned to teach them theory through power point presentations and planned simple practical
experiments to demonstrate theory concepts in their syllabus, which made it easy for students to
understand the concepts. School administration was very happy with our work and even offered
lunch for our team as a token of gratitude. We continued our work post lunch and the program

commenced at 1:30 pm. 

The program was very successful and we were grateful to our lecturers
Santoshi ma'am and        Lavanya ma'am for guiding us throughout and
helping us at every point of the program and it was the great team work
that made the program very successful.

We were very happy  and thankful to our department of physics and
electronics for organizing such a program.

DATE: September 21, 2016. -M.LOHITH 
B.Sc MPCs (IIIyr)



A STORY Of INvENTION: THE LASER

20

The laser was the result of not one individual’s effort, but the combination of many leading optics
and photonics scientists and engineers over the course of history.

It is often challenging to link a technology or
discovery to a single individual or instant in
time, and  the technology behind the laser  is
just one example. The laser’s history can be
traced back to 1900, when  Max Plank
published his work on the law of radiation,
which explained the relationship between
energy and the frequency of radiation, 
essentially saying that energy could  be  emitted
or absorbed only in  discrete chunks. His theory
marked a turning point in physics and inspired

Albert Einstein,
who in 1905
released a paper
on  the photoelec-
tric effect, which
proposed that
light also delivers
its energy in
chunks, now
called photons.
Taking these
ideas further, in
1917 Einstein
published the

paper Zur Quantentheorie der Strahlung (On the
Quantum Theory of Radiation). He described
the theory of stimulated emission, establishing
the underlining principle behind the maser and
laser. Einstein theorized that, besides absorbing
and emitting light spontaneously, electrons
could be stimulated to emit light of a particular
wavelength.  It took over 30 years for scientists
to prove his theory correct. In 1955, Basov and
Prokhorov designed and built oscillators, and

proposed a method for the production of nega-
tive absorption that was called the pumping
method, which later became the main method
of laser pumping. 

Now this is where the history of the laser starts
to get tricky, and scientist’s theories and
concepts began to overlap. In November 1957,
Townes met with graduate student Gordon
Gould at Columbia University.  At the time,
Gould was working on his doctoral thesis on the
energy levels of excited thallium, and Townes
was interested in discussing thallium lamps
for optical pumping with him.  During their
discussion Gould and Townes spoke of
radiation emission and afterward Gould noted
his idea for a “laser”, which included using an
open resonator, and had his notebook  notarized.
At about the same time in Russia, Prokhorov
independently published the idea of using an
open resonator design in his work.  In addition,
Schawlow and Townes had agreed to an open
resonator design for their optical maser –
apparently unaware of Prokhorov’s publication
and Gould’s unpublished work.
At a conference 1959, Gould published his
paper The LASER, Light Amplification by
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Stimulated Emission of Radiation, the first
published use of the term “laser”. In March
1960, Townes and Schawlow, at Bell Labs,
were granted a patent for the optical maser,
which today is called a laser.  Gould and TRP’s
patents applications were denied, which
provoked a 28-year patent dispute over the laser
invention. (It wasn’t until late 1977- that Gould
was issued his first patent related to lasers and
1988 when he began receiving royalties.)
Even with the controversy over who invented
the laser, the work of these laser pioneers
sparked a technological revolution. Townes,
Basov, and Prokhorov shared the 1964 Nobel
Prize in Physics for their fundamental work in
the field of quantum electronics, which led to
the construction of oscillators and amplifiers
based on the maser-laser principle. Schawlow

shared the 1981 Nobel Prize in Physics with
Nicolas Bloembergen and Kai Siegbahn for
their contributions to the development of laser
spectroscopy. And, there are already at least ten
other Nobel Prize winners whose work was
made possible by lasers! At IV Lab, we use
lasers for a variety of research processes, most
notably our femtosecond spectrometer.

(Maiman's original ruby laser)

APPLICATIONS OF LASERS:-
• Laser cutting & welding.
• Barcode readers.
• To store and retrieve data in optical discs, such as CDs and DVDs.
• OLED display manufacturing.
• Holography.
• 3D laser scanners. -DEEPSHIKHA

B.Sc MPCs (IIyr)
REF: laserinventer.com
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CROSSwORd

Horizontal 
1. The apparent change in the frequency of a wave due
to relative motion between source and observer. 
3. A  film that transmits only polarized light. 
5. A quantity which describes the randomness of a
system. 
10. The measure of the opposition that a circuit presents
to a current when a voltage is applied. 
11. A highly-magnetized rapidly-rotating neutron star that
sweeps regular pulses of intense electromagnetic
radiation .
12. Defined as the charge transported by a steady current
of one ampere in one second.
13. The idea, disproved by Einstein in his Special Theory
of Relativity. 
16. Hadronic subatomic particles composed of one quark
and antiquark, bound together by the strong interaction. 
17. Branch of optics dealing with formation of images by
mirrors. 
19. The process of converting an atom into an ion by
adding or removing charged particles.
20. An ionized gas consisting of positive ions and free
electrons in proportions resulting in more or less no
overall electric charge.

Vertical 
2. Two optical images are separable if central bright
spot of one image falls on first dark band of second. 
3. The control of mechanical force and movement,
generated by the application of compressed gas.
4. Forces which act on a solid object in the direction
of the relative fluid flow velocity.
6. The ratio of the area over which that force is
distributed. 
7. Adjust the line of sight of an optical instrument. 
8. An elementary particle and a fundamental
constituent of matter. 
9. A lens that is concave on one side and convex on
the other. 
14. An elementary particle similar to the electron, with
unitary negative electric charge (−1) . 
15. The S.I. unit of magnetic flux density. 
18. A tube in an inverted U shape that causes a liquid
to flow uphill without pumps.
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A paper battery is an ultra-thin, environmentally friendly and
flexible energy storage battery made of carbon nanotubes and
paper or cellulose. The functioning of paper batteries is
similar to that of a normal chemical battery. In normal cases,
conventional batteries may be easily damaged by corrosion
and also sometimes they require a bulky housing. But the
paper batteries are non-corrosive, non-toxic and light-weight
than the normal batteries.

Paper Battery=Carbon Nanotubes + Cellulose (paper)

WHERE CAN PAPER BATTERIES BE USED?
Paper batteries can be favorable for applications where size and portability
is the major necessity. Most modern electronic devices like digital watches,
smart cards etc facilitate the necessity of ultra thin batteries which are
non-toxic, flexible and long lasting. The paper battery can be rolled, twisted,
folded and even cut into your desired shape and size without any drop in its
efficiency. The best application of paper battery is now implemented in
wearable technology like Google GLASS, Wearable Biosensors and
wearable computers.

CONSTRUCTION OF PAPER BATTERY:
There are 2ways to create paper batteries:

• The first method involves fabricating zinc and manganese
dioxide based cathode and anode.  
The batteries are printed onto the paper using standard
silkscreen  printing  press. This paper is infused with
aligned carbon nanotubes which is used as the electrode.
This paper  is dipped in a solution of ionic liquid which acts
as the  electrolyte.
• The second is the simple method and can be constructed
in a laboratory. It involves spreading a specially formulated
ink of carbon nanotubes over a rectangular sheet of paper
coated with an ionic solution. A thin film of lithium is then
laminated on the other side of the paper. Aluminum rods
are then connected to carry current between the two electrodes.



RECTENNA CONvERTS 
LIgHT INTO dC CuRRENT 
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ADVANTAGES OF PAPER BATTERY:
• Paper battery can be used as both super capacitor and battery.
• The paper used is non-toxic, ultra thin, bio-degradable and low cost.
Therefore, these batteries provide a great degree of flexibility and therefore can be molded into
any shape or size.
• It has long life and is rechargeable.
• Provides a steady power and high energy efficiency.
LIMITATIONS OF PAPER BATTERIES:
• They have low shear strength therefore can easily be torn off.
• The construction of paper battery is complicated and very expensive. 
• If we inhaled the paper battery, they start interacting the microphages present in the lungs. 

-T SPANDANA
B.Sc MECs (IIIyr)

Georgia Tech engineers have taken advantage of nanoscale technologies to create an antenna
able to capture and convert light into direct current.

Rectifying antennas – "rectennas" – are used as parasitic power capture devices that absorb radio
frequency energy and convert it into usable electrical power. First created more than 40 years
ago, rectennas have been used to capture and convert energy at various wavelengths as short as
ten microns (in the infrared range), and have found use in such things as re-using localized RF
energy to power near-field communications. However, researchers have been trying to create
devices that operate at visible wavelengths with little success.  The advent of carbon nanotubes
and advances in microscopic manufacturing technology have allowed engineers at the Georgia
Institute of Technology to create rectennas that capture and convert light to direct electrical
current.These advances enabled researchers to cultivate an array of billions of vertically-aligned
carbon nanotubes on top of a silicon substrate using chemical vapor deposition. Each of these
nanotubes is glazed with an aluminum oxide insulator, and the whole array is capped off with
optically-transparent thin layers of calcium then aluminum to act as an anode. 

REF: whatis.techtarget.com
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The multiwall carbon nanotubes harness light energy by oscillating in response to the incoming
optical radiation. This generates a charge that is then passed through inbuilt rectifiers, which
convert alternating current into direct current. These rectifiers switch on and off in response to
the oscillations at incredible speeds in the petahertz (one quadrillion times per second) range and
"push" electrons across the uppermost electrode to create a small amount of direct current.  
Despite the fact that these devices currently operate at less than one percent efficiency, the Georgia
Tech engineers are working on optimization techniques they believe could greatly improve their
performance and lead to practical application in solar technology. 

-SOWMYA BHOWMICK
B.Sc MPCs (IIIyr)

“ Everybody is a Genius.

But if you judge a fish by its ability to climb a tree,

it will live its whole life believing that it is stupid ”
-Albert Einstein

REF: sciencealert.com
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1)  HUBBLE SPIES SPIRAL GALAXY

Spiral galaxy NGC 3274 is a relatively faint galaxy located
over 20 million light-years away in the constellation of Leo
(The Lion).  This NASA/ESA Hubble Space Telescope image
comes courtesy of Hubble's Wide Field Camera 3 (WFC3),
whose  multi-colour vision allows astronomers to study a wide
range of targets, from nearby star formation to galaxies in the
most remote regions of the cosmos.  
This image combines observations gathered in five different
filters, bringing together ultraviolet, visible and infrared light to

show off NGC 3274 in all its glory.  NGC 3274 was discovered by Wilhelm Herschel in 1783.
The galaxy  PGC 213714 is also visible on the upper right of the frame, located much farther
away from Earth.
Image Credit: ESA/Hubble & NASA, D. Calzetti
Text Credit: ESA (European Space Agency)
Last Updated: Nov. 22, 2016

2)  HUBBLE NETS A SUBTLE SWARM

This Hubble image shows NGC 4789A, a dwarf irregular
galaxy in the constellation of Coma Berenices. It certainly
lives up to its name — the stars that call this galaxy home
are smeared out across the sky in an apparently disorderly
and irregular jumble, giving NGC 4789A a far more subtle
and abstract appearance than its glitzy spiral and elliptical
cousins.

These stars may look as if they have been randomly sprinkled on the sky, but they are all held
together by gravity. The colours in this image have been deliberately exaggerated to emphasize
the mix of blue and red stars. The blue stars are bright, hot and massive stars that have formed
relatively recently, whereas the red stars are much older. The presence of both tells us that stars
have been forming in this galaxy throughout its history.
At a distance of just over 14 million light-years away NGC 4789A is relatively close to us,
allowing us to see many of the individual stars within its bounds. This image also reveals
numerous other galaxies, far more distant, that appear as fuzzy shapes spread across the image.
Image Credit: ESA/Hubble & NASA, Acknowledgements: Judy Schmidt (Geckzilla)
Text Credit: European Space Agency
Last Updated: Nov. 19, 2016
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3)  HUBBLE STEALS A LOOK AT A HUNGRY GIANT

NGC 1222, seen in this image taken with the Wide Field
Camera 3 onboard the NASA/ESA Hubble Space Telescope
is a galaxy with a rather eventful story to tell. NGC 1222 has
been described as a peculiar example of a type of galaxy
known as a lenticular galaxy. 
Astronomers think that NGC 1222 is in the process of
swallowing up two much smaller dwarf galaxies that strayed
too close to it. It is likely that the encounter was the trigger
for the starburst in NGC 1222, bringing in fresh supplies of
gas that are now fuelling the burst of star formation.

Typically, this kind of galaxy would present a rather smooth appearance on the sky and would
consist mostly of old, reddish stars. A bit dull, perhaps. But NGC 1222 is certainly not a typical
member of its class — and it’s anything but dull. Observations show the characteristic features of
very recent star formation on a huge scale — an event known as a starburst. The reason for all
this violent activity is caused by the fact that NGC 1222 is not alone. It actually contains three
compact regions, each of which appears to be the central nucleus of a galaxy. 
Although its peculiarities were first seen in photographic images, these were not able to reveal
the level of fine detail that can be recovered by Hubble. The image taken by Hubble allows us to
see an astonishing amount of structure in this galaxy, emphasizing its colourful history. Against
the smooth background of old stars that was the original lenticular galaxy, we can clearly see dark
filaments of dust and bright filaments of gas, both associated with the powerful star formation
process.
Text credit: ESA (European Space Agency)
Image credit: ESA/NASA
Last Updated: Nov. 10, 2016

“ Anyone who claims to understand

Quantum theory is either lying or crazy    ”
-Richard P. Feynman



ELECTRONIC PILLS
(COLLECTINg dATA INSIdE THE BOdY)
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After years of investment and development, wireless
devices contained in swallowable capsules are now
reaching the market.
These pills contain sensors or tiny cameras that collect
information as they travel through the gastrointestinal tract
before being excreted from the body a day or two later.
These new electronic inventions transmit information such
as acidity, pressure and temperature levels or images of the
esophagus and intestine to your doctor's computer for analysis.
Doctors often use invasive methods such as catheters, endoscopic instruments or radioisotopes
for collecting information about the digestive tract. So device companies have been developing
easier, less intrusive ways, to gather information.
Digestive diseases and disorders can include symptoms such as acid reflux, bloating, heartburn,
abdominal pain, constipation, difficulty swallowing or loss of appetite.
Doctors can inspect the colon and peer into the stomach using endoscopic instruments. But some
areas cannot be easily viewed, and finding out how muscles are working can be difficult.
Electronic pills are being used to measure muscle contraction, ease of passage and other factors
to reveal information unavailable in the past.

-GAYATHRI K
B.Sc MECs (IIIyr) 

uLTRA-THIN SOLAR CELLS
Scientists in South Korea have succeeded in making an
ultra-thin photovoltaic flexible enough to wrap around a
pencil. The thin bendable solar cells perform just as well as
thicker, more rigid ones and could be used to power the next
generation of wearable electronics.
Ultra-thin solar cells are flexible enough to bend around small
objects such as a 1mm-thick edge of a glass slide, as shown here.
Source: Juho Kim, et al/ Applied Physics Letters   Developed by

engineers at the Gwangju Institute of Science and Technology, the photovoltaic is made of the
semiconductor gallium arsenide and is a scant 1 micrometer thick, much thinner than an average
human hair. By comparison, conventional photovoltaics are often hundreds of times thicker, and
even most thin photovoltaics are up to four times as thick.

REF: mepits.com
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Researchers stamped the cells directly onto a
flexible substrate without using an adhesive, as
that would add to the material's thickness. The
cells were “cold welded” to the electrode on the
substrate by applying pressure at 170 degrees
Celsius and melting a top layer of material
called photoresist that acted as a temporary
adhesive. The photoresist was later peeled
away, leaving a direct metal-to-metal bond. The
metal bottom layer also acts as a reflector to
direct stray photons back to the solar cells.
Researchers  then  tested  the device’s
efficiency at converting sunlight to electricity
and found it to be comparable to similar thicker

photovoltaics. Bending tests showed that the
cells could wrap around a radius as small as 1.4
millimeters.
The team also performed numerical analysis
of the cells, finding that they experience
one-fourth the amount of strain of similar cells
that are 3.5 times as thick.
The production process showed that efficient,
super-thin bendable photovoltaics can be made
using a small amount of material. Since the thin
cells can be integrated onto glasses frames or
fabric, researchers believe they could power the
next wave of wearable electronics.

REF: livescience.com
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SCI-TOONS!!!
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BALLET IS PHYSICS IN dISguISE!!!
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-MAREEA MEHBIN
B.Sc MPCs (Iyr) 

Ballet is one of the most beautiful and
fascinating dance form. But did you know
without physics ballet would be impossible.
Ballerinas are performing physics at its best as
they dance, turn and leap across the stage. So
let’s discover the physics behind ballet.

Balance is the hero of the
show!!! 
It’s achieved if and only if the
centre of gravity lies on a
perfectly vertical line passing
through the body of the
ballerina to the area of support
of the floor. When a dancer’s
force is pushing     upwards
from the floor to the foot it is
acting on the same vertical
line as the force of gravity
pulling downwards and the
force of friction pulling
outwards. This concept is derived from the
Newton’s third law of motion (EVERY
ACTION HAS AN EQUAL AND OPPOSITE
REACTION).
If the dancer is motionless then all the forces
and torque acting on the body are zero, but

while spinning no total force(MOMENTUM IS
CONSTANT) and no total torque(ANGULAR
MOMENTUM IS CONSTANT)=complete
balance, thus helping centre of gravity.

EVER WONDERED WHY A BALLERINA
HAS HER HAIR UP IN BUN? That’s because

while spinning a dancer uses
the technique of spotting to
keep them in straight line,
otherwise their hair flipping
around their head acts as an
unbalanced force. This
abstraction has been derived
from “THE LAW OF
ROTATIONAL   INERTIA”
i.e. and object that is not
rotating will not begin
rotating and an     object will
not stop       rotating      unless
acted upon by an unbalanced

force.
In conclusion, ballet is truly dependent on
physical concepts such as centre of gravity,
momentum, torque, frictional force and
Newton’s laws of motion. So ballet will always
remain a BEAUTY IN PHYSICS......

HOLD ON

The APPLE STORY did
not happen at all.

Newton himself actu-
ally said that he was

staring out of the win-
dow in his house when

he saw an apple fall
from a tree.

“ The only limit you have,

are the limits you believe. ”
-Wayne Dyer
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In general, Hollywood filmmakers follow the laws of physics because they have no other choice.
It’s just when they cheat with special effects that we seem to forget how the world really works.

1. Those Exploding Cars

When you’re watching an action flick, all it takes
is a crash, or maybe a stream of leaky gasoline
that acts like a fuse, and suddenly, bang! You see
a terrific explosion that’s complete and violent.
But gasoline doesn’t explode unless mixed with
about 93% air. Gas-induced car explosions were
discovered on film relatively recently (you don’t
see them in the old black-and-white movies), and
now audiences just take them for granted. In
general, there’s no need to rush out of a crashed
car, risking injury, because you fear an imminent
explosion – it’s probably not gonna happen.

2. Sound that Moves at the Speed of Light

Hollywood always gets this one wrong. On film, thunder doesn’t follow lightning (as in real life,
because sound is slower) they occur simultaneously. Similarly, a distant volcano erupts, and the
blast is heard immediately rather than five seconds later for each mile. Explosions on the battlefield
go boom right away, no matter how far away spectators are. Even a small thing, like the crack of
a baseball player’s bat, is simultaneous with ball contact, unlike at a real game.

3. Everything is Illuminated: The Myth of Radioactivity

Film would have you believe that radioactivity is contagious and makes you glow
in the dark. Where did this idea come from? The Simpsons? Perhaps, but the truth
is that the most common forms of radioactivity will make you radioactive only if
the radioactive particles stick on you. Radioactivity is not contagious. If a person
is exposed to the radioactive neutrons from a nuclear reactor, then he can become
slightly radioactive, but he certainly won’t glow. And because radioactive things
emit light only when they run into phosphor – like the coating on the inner surface
of a TV tube – you don’t really need to worry.
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4. Shotgun Blasts & Kung Fu Kicks Make Targets Fly across the Room.

With the string of new kung fu films out (they run the gamut from The Matrix to Charlie’s Angels),
you just can’t escape the small matter of bad physics. Yeah, the action scenes look great and all,
but in reality momentum is conserved, such that every action has an equal and opposite reaction.
So, when you see a gal kick someone across the room, technically, the kicker (or holder of a gun)
must fly across the room in the opposite direction – unless she has a back against the wall.

5. Legends of the Fall

We aren’t surprised when the cartoon character Wile. E. Coyote runs off a cliff and is suspended
there momentarily before he falls. But in the movies, buses and cars
shouldn’t be able to jump across gaps in bridges, even if they go
heavy on the accelerator. The fact is, a vehicle will fall even if it’s
moving at a high speed. During the 1989 San Francisco earthquake,
a driver saw a gap in the bridge too late, and probably inspired by
the movies, accelerated to try to make it across. Unfortunately, the
laws of physics were not suspended, and he fell into the hole and
crashed on the other side. Movies with special effects should come
with a warning: “Laws of physics are violated in this movie.
Don’t try these stunts at home.”

6. The Sounds of Science

All across the silver screen, you’ll catch people screaming as their car flies in slow motion across
the gap in the bridge. The problem, though, is that their voices don’t change. In reality, if you
slow down motion by a factor of two, the frequency of all sounds should drop by an octave.
Women will sound like men, and men will sound like Henry Kissinger. Sound is an oscillation of
the air. Middle C, for example, is 256 vibrations per second. If time is slowed down, there are
fewer cycles per second, and the resulting sound is lower in pitch.

7. Shell Shock! Exploding Artillery Shells that Blow Straight Up

In movies, shells tend to kill only the person standing directly over them. It seems like a waste of
artillery, since – if you believe the movies – each shell can’t kill more than a single rifle bullet
can. But in real life, artillery shells blow out in all directions, killing people all over. Movie
directors like to have their actors running through a field of such shells, but they don’t want their
actors killed, so they arrange for underground explosions in holes that blow straight up, missing
anyone who’s more than 5 feet away.

-JEMIMAH
B.Sc MPCs (Iyr)
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INdIAN NATIONAL CENTER fOR OCEAN 
INfORMATION dEvELOPMENT

INCOIS

On September 24, 2016, M.P Abhilash Menon
(MPCS 2year) went to INCOIS to interview. The
following is the interview between Mr. Nagesh
Goud (Senior executive in Tsunami early warning
center).

Abhilash:-What is the purpose of INCOIS
sir?
Mr. Nagesh:-Indian National Center For Ocean
Information Services(INCOIS) is an organiza-
tion of the Government of India under the Min-
istry of Earth Sciences. It is a organization which
provides ocean information through sustained
ocean observations and focused research.

Abhilash:-When was INCOIS established?
Mr. Nagesh:-INCOIS was established in 1998
under a reputed scientist Dr A.Narendra Nath
who was also the founder director for INCOIS.

Abhilash:-Who is the current director of IN-
COIS?
Mr. Nagesh:-Dr Satheesh C.Shenoi

Abhilash:-What are the different depart-
ments present here in INCOIS?
Mr. Nagesh:-There are 4 main departments
1. Potential Fishing Zone(PFZ)
2. Tsunami Early Warning Center(TEWS)
3.Ocean State Forecast (OSF)
4.Ocean Observation Group (OOG)

Abhilash:-What does Potential Fishing
Zone(PFZ) do?
Mr. Nagesh:-Potential Fishing Zone(PFZ)
service was started because there was a need
to identify the potential fishing zone to help
the fisherman catch fishes while they were at
sea.

Abhilash:-How are fishing zones          iden-
tified?
Mr. Nagesh:-A Ocean color satellite named
OCEANSAT makes use if parameters such as
Sea Surface Temperature and Chlorophyll
content to spot the potential fishing zones. It
also provides a feature which is the species –
specific location which enables the fisherman
folk to distinguish between the exploited and
the under-exploited species in the potential
fishing zones.
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Abhilash:-What does Tsunami Early Warning Center do?
Mr. Nagesh:-This department deals with Management of a very hazardous disaster named
”Tsunami”. The warning center receives information from 17 seismic stations of the Indian
Meteorological Department(IMD),10 Stations of Wadia Institute of Himalayan Geology(WIHG)
and more than 300 international stations. In addition, it receives data from 17 sea-level tide gauges
at intervals of 5 minutes.

Abhilash:-What are seismic stations?
Mr. Nagesh:-Seismic station is an instrument which detects and measures earth’s ground motion.
It consists of a seismometer, data acquisition system and communication equipment buried in a
sealed thermally insulated chamber or vault about 6 feet below the surface. It consists of a solar
panel to power the batteries and a free standing communication module to transmit real –time
data via satellite, phone, Internet.

Abhilash:-What are tide gauges?
Mr. Nagesh:-Tide gauges are used to measure tides and quantify the size of tsunamis. It sends
real- time , remote tide information to be published online via a solar powered wireless connection
to a tide sensor. These sensors are ultrasonic sensors which gives information about the slightest
of disturbance caused in the sea.

Abhilash:- What does a OOG do ? 
Mr. Nagesh:-The main activity of this group in INCOIS is to measure and monitor the surface
temperature and salinity of the upper 2000 meters of the ocean.

Abhilash:-What does OSF do?
Mr. Nagesh:-It helps to broadcast the information received to us and helps to alert the places
which are Tsunami prone in order to minimize the loss of human life.
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First, it was Jagadish Chandra Bose at the turn of the century,
who was the first to demonstrate wireless signaling in 1895.
Later, he even created a radio wave receiver called the 'coherer'
from iron and mercury. Though he showed no interest in
patenting it, Bose demonstrated his inventions in Kolkata and
London. Sir Neville Mott, who won the Nobel Prize for
Physics in 1978, in fact commented that Bose had foreseen the
'n' and 'p' type semiconductors, and was 'sixty years ahead of
his time.' However, the Nobel Prize in Physics for wireless
communication was awarded to Guglielmo Marconi in 1909,
14 years after Bose had demonstrated the possibility. 

Then came Satyendranath Bose, who sent a paper on the statistics of
quanta of light photons to Albert Einstein. Einstein supported the
paper and got it published in ‘Zeitschrift der Physik’ in 1924, and that
in turn gave birth to the now famous Bose-Einstein statistics and the
term 'Bosons' for all those elementary particles that follow it. Even
though three Nobel Prizes have been awarded for works based on
Bose statistics, the originator of the idea was never awarded one.  

Moving on, G N Ramachandran deserved a Nobel for his work on
bio-molecular structures in general and, more particularly, the triple
helical structure of collagen. E C George Sudarshan produced
pioneering   contributions to Quantum Optics and coherence, but his
work    was  ignored, and Roy Glauber  was  awarded  the  Physics
Nobel in  2005  for the same work.  

 Sir Jagadish Chandra Bose 

 Satyendranath Bose

Gopalasamudram Narayana Ramachandran 
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And so, now the press release issued by The Royal Swedish Academy of Sciences on the Nobel
Prize for Physics for 2009 says 'one half ' of the prize has been awarded to Charles K Kao  'for
groundbreaking achievements concerning the transmission of light in fibres for optical
communication.' 

What the Academy omitted to note was that
Moga, Punjab-born Narinder Singh Kapany,
widely considered the Father of Fibre Optics,
and, in this capacity, featured in a 1999 Fortune
magazine article on the 'Unsung Heroes of the
20th Century', had far the stronger claim.

Charles Kao in a 1996 paper put forward the
idea of using glass fibres for communication
using light; he tirelessly evangelized it and fully
deserves a share of the Prize. However, the fact
remains that it was Kapany who first
demonstrated successfully that light can be
transmitted through bent glass fibres during his
doctoral work at the Imperial College of
Science in London in the early fifties, and
published the findings in a paper in Nature in
1954.

Since then, Kapany tirelessly developed
applications of fibre optics for endoscopy
during the fifties and later the Indian coined the
term ‘Fibre Optics’ in an article in Scientific
American in 1960. His body of work provided
the basis for the developments of any and all
applications in communications.  

The Discovery of fibre Optics started with
queries like: Can we channel light through a
curved path, even though we know that light
travels in a straight line? The most suitable
answer was having a pipe whose insides are
coated with a reflecting material, then photons
or waves can be directed along easily without
getting absorbed by the wall material. Light
wave gets reflected millions of times inside
such a pipe (the number depending on the

length and diameter of the pipe and the
narrowness of the light beam). This creates the
biggest problem for pipes carrying light. Even
if we can get coatings with 99.99 percent
reflectivity, the tiny 'leakage' of 0.01 per cent on
each reflection can result in a near-zero signal
after 10,000 reflections. And as known neces-
sity is the mother of invention, the phenomenon
of Total Internal Reflection came to the rescue.
The  phenomenon where the amount of light
being reflected back is equal to the amount of
light  incident, which meant 100 percent
reflectivity, hence making the phenomenon
viable for  carrying light over long distances. 

In November
1999, Fortune
magazine pub-
lished profiles of
seven people
who have greatly
influenced life in
the twentieth
century but are
unsung heroes.
Kapany was one
of them. Now when the name of the pioneer of
fibre optics has been added to a very long list
of Indians who, though richly deserving of the
ultimate accolade, the Nobel Prize, have been
mysteriously passed over by the     august mem-
bers of the Royal Swedish Academy of
Sciences. 

 Narinder Singh Kapany 
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OPTOgENETICS
(A PERfECT BLENd Of PHYSICS ANd BIOLOgY)
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Science never ceases to amaze us. Every other day we hear of some or the other new invention or
discovery. All of these are used to make the human life comfortable. Each and every     invention
or discovery has its own importance. No invention is small or no discovery is huge. Everything
has its place and its own importance. One of the most important uses of science is its use to de-
velop new techniques in the field of medicine. This has immensely helped increase the life span
of humans as well as animals and also to treat a whole variety of diseases and disorders. In the
following article we are going to see one such new technique which is yet another useful
technique.

Optogenetics is a biological technique that
involves the use of light to control cells in living
tissues, typically neurons, which have been
genetically modified to express light sensitive
ion channels. Light-responsive proteins are
allowing scientists to turn neurons on or off
selectively with unprecedented precision.
Introducing these proteins into cultured cells or
the brains of live animals allows investigation
of the structure and function of neural networks.
These ‘optogenetic’ tools also hold clinical
promise, with the potential for modulating
activity of brain circuits involved in
neurological disorders or restoring vision loss.
The reagents used in this are light sensitive
proteins called as optogenetic actuators like

channelrhodopsin, halorhodopsin, and
archaerhodopsin. 
The optical recording of neural activities can
be made with the help of optogenetic sensors
for calcium, vesicular release (synaptopHluo-
rin), Neurotransmitter(GluSnFRs), or mem-
brane voltage (Arc Lightning, ASAP1).
The first approaches for optogenetic control
were developed and applied by Boris
Zemelman and Gero Miesenbock at the
Sloan-Kettering Cancer Centre in New York
City, and Dirk Trauner, Richard Kramer and
Ehud Isacoff at the University of California,
Berkeley. A  distinct single component
approach  involving microbial opsin genes
introduced in 2005 turned out to be widely
applied.

Electrical Stimulation               Optogenetic Excitation         Optogenetics Inhibition
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In 2010, Optogenetics was chosen as the "Method of the Year" across all fields of science and
engineering by the interdisciplinary research journal Nature Methods. At the same time,
Optogenetics was highlighted in the article on "Breakthroughs of the Decade" in the academic
research journal Science. 

Traditional methods for the functional analysis of neurons have relied on direct stimulation by
tiny electrodes, although the effectiveness is undermined by the limited spatial and temporal
precision with which individual cells can be selectively targeted. As such, the recent emergence
of optogenetic tools — genetically encoded switches that allow neurons to be turned on or off
with bursts of light — promises to revolutionize the study of how neurons operate singly and as
members of larger networks, and could ultimately offer new hope for patients suffering from
vision impairment or neurological disorders such as epilepsy or Parkinson’s disease.

Issues:
One of the main problems of  Optogenetics is that not all of the cells in question may express the
microbial opsin gene and this is due to each cell's transcriptional and translational mechanisms,
and mutations that may occur. Thus, light activation of a population of cells might not be
representable of in vivo occurrences. Another problem with the technique is that light stimulation
produces a synchronous activation of  infected cells and this removes any individual cell properties
of activation among the population affected. Therefore, it is difficult to understand how the cells
in the population affected communicate with one another or how their phasic properties of
activation may relate to the circuitry being observed. An issue with Channelrhodopsin-2 is that
its gating properties don't mimic in vivo cation channels of cortical neurons. A solution to this
issue with a protein's kinetic property is introduction of variants of Channelrhodopsin-2 with more
favourable kinetics.

-INDUMATI
B.Sc MPCs (IIIyr)

REF: wikipedia.org
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The workshop started at 10:00am on 21st
Nov’15. There was a small inaugural session,
the chief guest was Prof. V. Uma, the Dean of
Sciences, Osmania University. After the
inaugural session, two IIT students gave a
demonstration of the robots they constructed.
Then the instructor from the ARK Technosolu-
tions started up the session. First, he has given
a  presentation explaining - what a robot is! how
it is constructed, why we need robots and in
which fields the robots are used at present.
Later, he gave the kits and taught us how to
construct the robot. By the end of the day, we
have successfully assembled a
robot.
Next day, the session began at
10:30am.The instructor started
teaching us how to program a
robot to move forward,
backward, how to take right or
left turn and how to move the
robot in a circle. Then gave us
a small task - to write a small program and
everyone were able to do it. Then, he increased
the complexity of the program and taught us
how to construct line follower, phototropic
robot, time controller robot.

Department of Physics, Osmania University, Hyderabad organized a workshop on robotics in col-
laboration with ARK Technosolutions and Robokart.com in association with AMALGAM, IIT
Madras on 21st and 22nd Nov’15 in Osmania University campus. This workshop provided great
opportunity to students to learn practically how to construct a robot. To learn about anything, we
need to have an initiation and this workshop was a good startup session to learn about robotics.

Everybody was so
involved in program-
ming, that no one was
ready to move from
their seats to have their
lunch. During the last
hour of the     session,
we had a test in which
we were given few
conditions. Based on
those conditions we had
to write a program and only few groups
answered correctly and team from our college

was one of them but we
couldn’t make it to the top
three. The top three groups
were selected for finals which
is going to be conducted at
IIT, Madras in Feb’16.
The workshop ended with
participants receiving 
certificates of participation

from the trainers.

It was fun filled and knowledgeable workshop. 

HOLD ON

Robot comes from the
Czech word “robota”
which means “forced

work or labor.”

WORKSHOP ON 
ROBOTICS
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The brain is set up to receive and interpret messages from the eye. Optics, a branch of physics,
studies the interaction of the light and the eye and this interaction plays an important role in optical
illusions. Optical illusions use light, colours and other features to trick the mind.
There are various reasons due to which we see an optical illusion and foremost among them is
the physical one. On physical bases, an afterimage is an apt example of optical illusion. After
images occur when you look at bright colours for too long. After the image is gone, you can still
see imprints of the image. Another factor that plays its influence is habit. The brain likes seeing
the same objects over and over again and even when it sees something out of the ordinary, it
reinterprets this strange image as something more familiar, regardless of what the real image is.
The feature covers the physics related part of optical illusions with their respective animations.

Ponzo Illusion
In the Ponzo illusion, two identically-sized lines appear to be different
sizes when placed over parallel lines that seem to converge as they
recede into the distance. Demonstrated in 1913, the illusion works due
to the reason that we interpret the scene in a linear perspective. The
vertical lines seem to grow closer to each other as they move forward
due to which we perceive that the top line is much further. We know
that an object in the distance would need to be longer in order for it to
appear the same size as a near object, so the top far line is seen as being
longer than the bottom near line, even though they are the same size as you can see in the
animation.

Hermann Grid (The Scintillating Grid Illusion)
This optical illusion, named after the physiologist who discovered it,
shows that the white dots at the centre of each square shift from white
to grey. You will notice that as you focus your attention on a specific
square, you will notice white dots at its corners but as soon as you
shift your focus to another area in the image, the white dots will
change to grey colour. Consider two regions of the retina in which one
region views an intersection of a white horizontal and vertical band,
while the other views a white band between two intersections. Though
the two regions themselves receive the same amount of light, the
situation in their neighboring regions is different. At the intersection,
light comes in from all four sides, but the white band that lies between the two intersections is
surrounded by two dark sides. This leads to a phenomena called lateral inhibition, which causes
a bright surround to an area appear darker and, conversely, a dark surround to an area appear
lighter. -NIKITA 

B.Sc MPCs (Iyr)



gRAvITATIONAL wAvE - LIgO

This was confirmed
on February 11,
2016 by a LIGO
collaboration of
scientists working
for years on this
concept of gravita-

tional waves from a signal   detected at 10:51
GMT on September 14, 2015 of two black holes
with masses of 29 and 36 solar masses merging
together about 1.3 billion light years away.
They confirmed it with the help of an observa-
tory called  LIGO meaning  Laser Interferometer
Gravitational  waves  Observatory.
This observatory is based on the concept of
interferometry which can be used to measure the
change in distance  and the incident light's
wavelength.

There are two
observatories in
H a n f o r d ,
Washington and
L i v i n g s t o n ,
Louisiana with
two arms of 4

kilometre length and the mirror of most pure
quality of 40 kilogram. Laser light, used as a
source of light is one of the most refined lasers
in the world and is so coherent that is necessarily
used for accurate detection of gravitational

waves. The observatory uses mechanism so
that mirrors are isolated with the mechanical
vibrations and sound  disturbances.
Gravitational waves stretch the space in one
direction and compress it in direction
perpendicular to it. The stretching of space is
very difficult to measure as the elongation of
length is of 1000th of the diameter of the
proton(0.84x10-15meter) which will be of
order 0.84x10-18meter.

Even though the difference between the above
pictures is not much, there is an extension along
width in first picture followed by an elongation
along length wise in the beside one.

When the gravitational waves are passed
through LIGO, the elongation of the space is
measured with the accordance of the
interference pattern observed. When there are
no   gravitational waves passing through it,
there will be no pattern observed as the two
arms of LIGO are of same length accurately.

44

Einstein's proposal is that the space considered as space time (a four dimensional
quantity with time as fourth dimension) is like a fabric and when a whirling barbell
shaped mass like those of two black holes with speed of light emitting radiation as
waves similar to the effect of warping of fabric as the space is considered as fabric
come close together and merge as one large black hole and emits waves called
gravitational waves similar to ripples in water. These are the ripples in curvature of
space time which propagates as wave, outward from the source. This was proposed
in 1916.



The pattern is  observed only when the length
of the either arms is changed which is done by
the gravitational waves when passed through
the apparatus. The detection of gravitational
waves is confirmed when the results observed
at the observatories are same at same time.
Even before the excitement over the discovery
of the first binary black hole merger can ring
down, LIGO scientists detected the another
signal on December 26, 2015 at 3:38 GMT and
published it officially on June 15, 2016 in the
journal Physical Review Letters.

Despite the fact that the second signal detected
was very weak amid surrounding noise, where
signal-to–noise ratio was much lower than its
predecessor  causing the detection to be more
challenging, scientists used various advanced
data analysis techniques like matched filtering
technique for data analysis to analyze the signal
and were highly successful in finding the
particulars of the signal very accurately who
have predicted the black holes to be of 14.2 and
7.5 times the mass of the sun, spinning for 55

-M.LOHITH
B.Sc MPCs (IIIyr) 
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times around each other, approaching half the
speed of light, before merging into a collision
that    released a huge amount of energy in the
form of gravitational waves, equivalent to the
mass of the sun, producing more massive black
hole which is 20.8 times the mass of the sun
about 1.4 billion years ago.
The second detection of gravitational waves not
only confirms Einstein’s theory of relativity and
giving the gateway to knowing the universe
better, proves the LIGO’s ability and potential
to detect incredibly subtle gravitational signals 
Gravitational waves carry the information
regarding the cataclysmic (violent and huge)
events happening in the universe. By detecting
and studying the gravitational waves, many
events happening in the universe can be
analyzed.
Scientists considered the detection of
gravitational waves as monumental and
historical and were considered as historical as
Galileo viewing space with the telescope for the
first time. This symbolizes how important
scientists considered it and can be said as the
study of cosmos in a new avatar has started
practically in spite of prediction a century ago. 
With the detection of astronomical wonder for
the second time within few months, scientists
associated with LIGO and its collaborations are
very confident of studying and analyzing the
things which have interesting science out of
them. With their discoveries and analysis on the
way of finding out the unknown miracles in this
monumental globe, let us all be there to study,
understand, appreciate and laud them for their
work and get inspired.

REF: m.phys.org
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At first glance, lasers seem like a great idea for lighting. They're intensely bright, efficient, and
can form a beam that can travel for millions of miles and only spread out a few meters. There's a
problem though – lasers cannot generate white light. 

This schematic illustrates the novel nanos
heet with three parallel segments created

by the researchers, each supporting laser a
ction in one of three elementary colors

In 2011, Sandia National Laboratory produced white light by combining four large lasers into a
single beam, but this was only a proof of concept demonstration and not a practical system. The
breakthrough came from ASU's Ira A. Fulton Schools of Engineering, where scientists came up
with a semiconductor laser that can operate across the entire visible color spectrum. Normally,
semiconductors only produce a single wavelength of light, but the ASU team developed a sheet
of nanoscale semiconductor based on a quaternary alloy of ZnCdSSe, which is formed into three
segments. These generate red, green, and blue lasers that combine to create a pure white light.
The team achieved this by adjusting the lattice pattern of the material, so the “lattice constant” or
distance between the atoms in the pattern is set to produced the desired area.The tricky bit which
was to make sure the semiconductor crystals were of high enough quality and the lattices uniform,
across a given area. Nanotechnology was used to create the desired lattice first, then prompting
it into the right alloy composition. The result was a single material with three different lattices
and compositions.  
This new laser not only generates white light, but is also completely tunable across the entire
spectrum – allowing it to radiate any desired color – and is brighter and more efficient than LEDs.
Another application is in televisions and computer monitors. According to the researchers, the
laser has a 70 percent greater color range that is more accurate and vivid. 
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In addition, it could be used for a light-based version of Wi-Fi (or Li-Fi). Such a system would
be ten times faster than Wi-Fi and ten to 100 times faster than experimental LED systems. The
white laser is currently in proof of concept form and several hurdles need to be overcome before
the technology is practical. The biggest of them is making it run off a battery. In its present form,
the material runs off a separate laser, which pumps electrons into the semiconductor ie., too much
of energy is already used up in creating white laser, so it’s going to take some time before we
have these lasers commercialised.   

-SOWMYA BHOWMICK
B.Sc MPCs (IIIyr)

REF: spectrum.ieee.org
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There was a fresh excitement around the latest mission of the Indian Space Research Organization
(ISRO) launched on June 22, 2016. This time it launched a record number of 20 satellites in a
single mission. However, that number apart, it was business as usual for ISRO which has achieved
a high degree of efficiency with such launches. The maximum number of satellites that ISRO had
been able to launch in a single mission so far was ten, that was achieved in June 2008. A larger
number of satellites is not so much of a technological accomplishment but it is all about
maximizing the economy of the mission.17 of the 20 payloads on the PSLV-C34 mission were
commercial satellites from other countries while two were from Indian academic institutions. 13
of the satellites were from USA including the 12 Dove satellites from Planet Labs organization,
each of which weighed just 4.7 kg. There were two Canadian satellites and one each from
Germany and Indonesia. Each one of these would have bought the slot on the rocket, bringing in
revenue for ISRO.
The mission objective, however, was to launch the primary satellite on the rocket, a 727.5 kg
satellite on the Cartosat-2 series. As the name suggests, the Cartosat satellites are meant to map
the cartographic information of the earth’s surface. It will be used for urban and rural land
management, coastal land use and regulation, utility management like laying of road network or
water pipelines, creation of land use maps, precision studies relating to changes in land use, and
improving on land information systems, and strengthening of geographical information system
(GIS) applications.
ISRO has so far launched 57 satellites of foreign countries on eighteen different PSLV missions.

Here are few achievements by ISRO which has made India proud:

1. Mars Orbiter Mission: It was a historic moment for India and space research worldwide as
ISRO’s Mars Orbiter Mission (MOM), dubbed as Mangalyaan, successfully entered the Martian
orbit on September 2014 in its maiden attempt. India became the first country to successfully
complete maiden Mars mission and also the fourth country to successfully venture into Mars.
Since it penetrated the Martian orbit, Mangalyaan has sent several images of the red planet.

2. Mission PSLV-C28: ISRO is one of the most reliable names when it comes to commercial
missions and the successful launch of the PSLV C28, the heaviest commercial mission undertaken
by the Indian space agency, added to its credibility. PSLV C28 successfully launches five UK
satellites weighing over 1440kg.

3. Chandrayaan: Chandrayaan is Indian Lunar Exploration Program. The first mission
Chandrayaan-1 was launched on October 2008 on board PSLV XL rocket. The Chandrayaan-1
mission carried Moon Impact Probe payload that made contact with the Moon and made the
stunning    discovery of water on Moon.
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4. GLSL MK3: Recently, ISRO tested the crew module aboard the GSLV MK3, which will by
2020 puts India in a special group of space cruising nations capable of taking humans to space.
Adding to this, ISRO is also working on a Reusable Launch Vehicle (RLV) to reduce satellite
launch costs. Also, ISRO is thinking of taking GSLV to the next level with GSLV MK4 which
will be able to lift 6.5 tons instead of 4 tons of GSLV MK3.

5. Indian Regional Navigation Satellite System (IRNSS): IRNSS is an ingeniously built
constellation of seven satellites which has been now given an operational name of  NAVIC
(Navigation with Indian Constellation). The satellites can provide accurate real-time positioning
and timing services and extend its service to regions 1500 km. around India. IRNSS satellite
constellation consists of 3 satellites in GEO orbit and 4 satellites in GSO orbit, that are 36,000
km. above earth surface.
Recently, ISRO successfully tested its own Scramjet or the air breathing engine with the launch
of a big sounding rocket. The two stage/engine RH-560 sounding rocket took off from the rocket
port located at Satish Dhawan Space Centre in Sriharikota. And it is still working on many
upcoming projects.

Not since Amelia Earhart’s ill-fated round-the-
world trip in 1937 has an aviation attempt so
captured the world’s attention. Bertrand Piccard
and Andre Borschberg took turns piloting the
Solar Impulse–a 100% solar-powered aircraft–
on a “17-stage journey [that] covered some
42,000km, taking in four continents, three seas
and two oceans.” The project was a decade in
the making, resulting in an aircraft that’s about
the weight of a car but with the wingspan of a
Boeing 747; that span houses 17,000 solar cells.
The journey itself took 16.5 months and saw the piloting duo breaking 19 aviation records,
including the absolute world record for longest (time duration) uninterrupted solo flight at nearly
118 hours. While this achievement is certainly significant, its inspirational cachet is arguably
more so. Upon landing in Abu Dhabi to end the around-the-world flight that began with the
intent to raise awareness of the capabilities of  renewable energy, Piccard said, “The future is
clean. The future is you. The future is now. Let’s take it further.”

fIRST SOLAR-POwEREd AIRPLANE TO TRAvEL
AROuNd THE wORLd

-M.NIKHIL
B.Sc MPCs (IIyr)
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1. Suppose you sit in a  boat which is in a  pond. In the boat lies a stone. You throw this stone
from the boat into the pond. Will the water level in the pond raise or drop?

Ans. For a floating body it holds that, “the weight of the volume of displaced water is equal to
the weight of the floating body” according to Archimedes principle. 
A body which is sunk displaces as many water as its volume.
Since the density of stone is larger than the density of water (which means that 1 litre of stone
weights more than one litre of water) the water level will drop if the stone is thrown into the pond.

2. Why is the sky blue and not violet?

Ans.Although violet, not blue, is the color with the shortest visible wavelength, the spectrum of
light emission from the sun is not constant at all wavelengths, and additionally is partially absorbed
by the high atmosphere, so there is less violet in the light. Human eyes are also less sensitive to
violet than blue.
Rayleigh scattering is inversely proportional to the fourth power of wavelength, so that shorter
wavelength violet and blue light will scatter more than the longer wavelengths (yellow and
especially red light). The resulting color, which appears like a pale blue, actually is a mixture of
all the scattered colors, mainly blue and green.

3. Why do we leave fingerprints when we touch something?

Ans. We leave fingerprints on all surfaces we touch because we leave some sweat behind.
Our sweat pores are situated on all the ridges of our fingers and we constantly secrete sweat, even
if our hands do not feel sweaty. Our sweat consists of 99% water and 1% solids, which is left
behind on a surface when we get in touch with the surface.

4. Why isn't blood attracted to a magnet since it contains iron?

Ans. Materials that have certain number of unpaired electrons, like blood haemoglobin, copper
sulphate, etc, do not have such ferromagnetic interaction (ordering) among their unpaired electrons
when placed near a magnet. Hence these are incapable of overcoming the diamagnetic,
gravitational and frictional retardations. These materials are called Paramagnetic materials.
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Blood owes its red color to the pigment, haemoglobin, in which each macromolecule holds just
4 paramagnetic iron atom (ionic) centre’s in the company of thousands of diamagnetic atoms.
Hence, blood is a mere weak paramagnet and not sufficiently magnetic for it to get attracted by a
magnet.

5.  Why are airplane windows rounded?

Ans. The De Haviland Comet had square windows to start with.   After 3 had crashed they
discovered that the corners of the window frame had cracked at the 90 degree point because of
the continual change in pressure every time the plane flew.   They redesigned the windows to be
oval instead. Use of circular or oval windows avoids the problem by not allowing stress to
concentrate at the corners.

“ The brain is like a muscle. When it is in use 

we feel very good. Unterstanding is joyous. ”-Carl Sagan 
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OUR TRIP TO ARCI
DATE: January 06, 2016.
Department of Physics and Elec-
tronics has arranged for an  Insti-
tutional visit to International
Advanced Research   Centre for
Powder Metallurgy & New
Materials. About 30 students were
accompanied by Mrs. V.R.Manjula
and Mrs. Sai Santoshi. During this
trip, we encountered several won-
derful spectacles like a Femto
second laser, SEM (Scanning Elec-
tron Microscopy), X-Ray Diffrac-
tion system and many more.
A brief detail of this is discussed in
this report.
Laser Processing lab :
We were assisted by Dr. Ravi Nathuram Bathe, a scientist over there who gave us an overview of
different kinds of lasers used over there such as a 3.5 kw slab laser, a femtosecond laser and many
more. We were shown different kinds of welding techniques which find their application in many
automobile technologies Next a 6kw diode laser was shown to us, which uses fibre optics to
transfer the laser to another chamber which was very interesting as, it was the first time we were
able to see such huge amount of energy was transferred without damaging the fibre optic cable.
The Centre for Materials Characterization and Testing:
Here Dr. G. Ravi Chandra a scientist and team leader has coordinated the visit  He briefed us on
how SEM works and the different facilities available in the centre, such as X-Ray Diffraction
system, nanoindenter, stress analyzer, TEM (Transmission Electron Microscope) and FE-SEM
(Scanning Electron Microscope with Field Emission Gun).
To add interactivity, 4 volunteers, 2 boys and 2 girls were chosen to give a strand of their hair for
SEM (Scanning Electron Microscopy) Imagery. The hair strands looked fascinating since it was
viewed at around 500X magnification. 
Now we had the questionnaire session which went long, and thanks to Dr. G. Ravi Chandra who
patiently answered all our questions. 
It was close to 7 pm when we left the campus of ARCI, each one of us enriched with knowledge.

-SOWMYA BHOWMICK, ANJU CHOUDHARY, 
CHANDRAPAUL. &, BURHANUDDIN HASAN
B.Sc MPCs (IIIyr) 
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I believe Bhavan's has greatly helped me by providing a good
foundation in physics. This has helped me in adapting to the
education system in the US, despite it being quite different from

the one we're used to in India. Here, students are tested on the core concepts of the course.
Education itself is expensive here and so is living, hence, for a graduate student it is absolutely
essential to obtain a Teaching or Research assistantship. I was a TA for my first 2 semesters
and have started with research this summer. I'm currently working with the Fermi Gamma-ray
Burst Monitor team, mainly doing spectral analysis of GRB's (which are the most powerful
explosions in the universe). I can honestly say that I've never had more fun working.
Hard-work and dedication is greatly valued here and so is a fundamental understanding of the
subject. So I'd encourage students to incorporate these into their approach from the
undergraduate level itself.

Swaathi Upendar
Year of graduation (Bhavan’s) 2013-14.
Pursuing PhD in University of Stuttgart, Germany

Suraj Poolakkil
Year of graduation (Bhavan’s) 2014-15.
Pursuing PhD in University of Albama, USA

When I look back at my time in Bhavans, I realize that I was                                   
hardly an ideal student. I had my share of goofing around, like

every student would. What I didn’t realize I had then, were our teachers who would constantly
remind me of the higher things to aim for. Life doesn’t always offer people like that who will tell
you what you need to hear. So, what I’d ask all of you to do is experiment with your choices.
Don’t follow the usual trend, chase your dream and as Prof. Dumbledore would say
‘Help will always be given at Hogwarts for those who ask for it.’ ;)
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STUDENT OUTREACH
ZPHS YAPRAL
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Y. Manisha Reddy Aishwarya

Pooja Patnaik Y. Manisha Reddy
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