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The Editorial Board reveals their
delightful thoughts!

You can't always tell a book by its cover, but you can often tell a lot about a
magazine by it's cover page and qualification of its content writers. Their knowledge of
the subject added to their ability fo communicate and share their topics with the readers
is what makes PHY SIK! Magazine.

PHYSIK! is an annual publication by the Department a physics - Stella Maris
College (Autonomus) Chennai. The magazine has had a successful run for five years and
this is the sixth issue to be published. It has been received with overwhelming response
from the students and the faculty of various colleges.

Physics is a subject which has deep root in our day to day life. New ideas in
physics often explains the fundamental mechanism of other sciences while opening to
new research areas.

On behalf of the Department of Physics - Stella Maris College (Autonomous)
Chennai, the Editorial Board takes immense pleasure to thank His Grace Most Rev Dr
A.M. Chinnappa, SDB, DD, PhD - Archbishop of Madras - Mylapore, Our Principal Dr.
Sr. Jasintha Quadras, fmm, Rev. Sr. Susan Matheikal, fmm, Secretary - Stella Maris
College for their honorable blessings and wishes.

We are indeed grateful to the Head of our Department Ms. Suganthi Lark and all
the Faculty members for their guidance and support. Our heartfelt thanks to Rev. Sr.
Nirmala- Faculty Department of Physics, for her constant and timely help rendered
towards this magazine. We are also thankful to all our sponsors so as tfo mention
Mr.K.Lawrence, Editor & Publisher of Mangai Chirappithazh and his staff, who all
contributed towards making this magazine a great success.

We hope that this magazine proves to be a source of entertainment and rekindles
the physics in you!

- Ansel Mely.L
. Arul Sylvia.J
* Sr. Nirmala fmm
- AnnetSerena.E
£ Sr. Sagaya Mary FSJ =
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The Staff and Students
Dept of Physics,
Stella Maris College
17, Cathedral Road,
Chennai 600 086

Physik!

Dear Staff and Students, m

Greetings and New Year wishes from the Archbishop’s House,
Chennai!

| am delighted to know your department is going to release the
“PHYSIK!" 20M soon. This issue offers knowledge in current
discoveries in technological areas enabling everyone to keep

updating in the field. | wish the department all the best in its
efforts to promoting such event.

Your Servant in Christ

+ Most Rev Dr A M Chinnappa, SDB, DD, PhD
Archbishop of Madras-Mylapore




Physik!

STELLA MARIS COLLEGE
(AUTONOMOUS)
17, CATHEDRAL ROAD
CHENNAI - 600 086.

Stella Maris College has always encouraged creative programmes and the
dissemination of knowledge. This magazine of the Depariment of Physics,
"Physik’. is one such attempt to create awareness and disseminate knowledge on
the recent advances made in the field of Basic Sciences. Today more than ever
the world is in need of going back to the rools and the neglected group of basic
seiences, The sciences form the groundwork for all ather technologies and onfy

when the foundation is right will the newer technologies survive and grow.

My congratulations to the faculty and the students of the Deparlment of Physics

in bringing out this publication. |wish the magazine all success.

Tcdoas |

Dr. Sr. Jasintha Quad
Principal



STELLA MARIS COLLEGE
(AUTONOMOUS)
17, CATHEDRAL ROAD
CHENNAI - 600 086.

Hearty Congratulations to the staff and students of the Physics Departmeni for
bringing out their annual magazine "Physik’. Today when the Basic Sciences are
losing their popularity, | am happy to see the various articles in upcoming trends in
Physics written by our students. The Edilorial Board has taken pains to put
together all the articles. It is a very time consuming job. | appreciate their hard
work done with love and dedication. | can say with full confidence that you are the
potential Scientists of the fulure.

I wish the magazine all the best, May God bless you and your éfforts.

L. sl o

Sr. Susan Matheikal, frm
Secrelary

Physik! 4



FACULTY SPEAK

It gives me immense joy at the glad tidings that our department is bringing out an annual
magazine . Congratulations to the editorial team and the students who had contributed

their mite to bring out this magazine.

I am delighted that the students have made an effort to present what they had
learnt and experienced as budding scientists .Your articles surely spell out your

innate potential and is an assurance that you are creative and capable.

“Anyone who has never made a mistake has never tried anything new.”
- Albert Einstein

Yes your work may not be perfect but it is the beginning of a journey towards
perfection . My sincere wish for each and every student is that you keep your eyes
and minds open to learn and unlearn to become renowned scientists and

committed citizens.

With best wishes

- -
( ool
Mrs. Suganthi Lark .A.

Head of the Department
Department of physics
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Light who shows
everyone the way...

(A tribute to our retired faculty)

A special word of thanks | have to say,
Your thoughtful, kind gesture makes me write this poem today;
With a wonderful gift of teaching
And a heart that deeply cared,
You added a lot of love
To everything you shared.
You sparked the creativity
Among all the students you taught,
And encouraged us to strive for goals
That could never be bought;

You are such a special teacher! Ms. Gigie A. Varghese
Yes, | just want it to be known;
| always had fun in your class
And how the time has flown!

Though you now must leave, and we must part,
| thank you for the times you made me feel high;
Held with gratitude within my heart,

Upon these bright memories | lay my good-bye!

Annet Serena
Il Year
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ELECTRA “10-11

- feel the power ...

The department of physics , STELLA MARIS COLLEGE is privileged to share that
ELECTRA'10-'11 an intercollegiate physics fest was a grand success and experienced a
lot of new dimensions too.

A fortnight long preparations for ELECTRA got staged on the 14™ of October
2010, by all dignitaries and officials related to the college and department. We were
overwhelmed to say that, we had Prof.Dr.D.ARIVUOLI , Director, Crystal Growth
Centre, Anna University amongst us as our Chief Guest.

The sought after person in the field of nano science and crystal structures also
delivered us the inaugural address.

The event witnessed active participation of students from colleges around the city,
with a lot of vigor and interest towards the subject. We almost had around 110 students
involving themselves into different events of the day.

Apart from the usual set of On & Off Stage events, the dept also organized a few
other events which could make the students score up points for their respective colleges.
This included demonstrations of physics concepts, to explain the principle behind the
working of common things around us, about different physicists and their contributions
etfc.

The other usual set of events that took place were Paper Presentation, Quiz, Fun
With Physics, and Variety Entertainment as On Stage events and Treasure Hunt, Textile
Collage, Physcape, Photohunt, Poster Designing and Puzzles as the other Off Stage
events.

After about 8 hours of continuous events and participation by Co-students from
different colleges, The Women's Christian College, Chennai. emerged as the winners.
We once again have got a lot of appreciation and applause for them.

As the Fest Coordinator I am indeed grateful to my College, the Department Staff
and all my friends and juniors who extended their great support and involvement in
making ELECTRA a great event and also a benchmark in the history of our Department.

PARVATHY RAJAM. N
IIT year
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The Physics of Thoughts

Have we ever thought in the wildest of our
dreams that Physics and our thoughts or
consciousness could be inter related and inter
connected? The fact is that they are, but still itis
needed to be proved strongly and scientifically.

Hope all of us have experienced this.
Whenever we concentrate and closely watch the
flame of a candle it tends to elongate and we
have also heard of spoon bending experiments.
How does this happen? It can have two
possibilities either the flame of light or the spoon
should have sense as what we have, or on the
other hand, our wave thoughts go and interfere
with the molecules of these substance. According
to my insight both are happening ! | feel that
all molecules have some peculiar properties
within them as which can interact with our waves
of thoughts. This is what we the aspiring
physicists need to analyze about. This could be
greatly analyzed and researched using
Quantum Mechanics.

Then there aroused another thought within
me that if an inanimate object like a mobile SIM
and many other systems could work through
wireless transmissions why cant the human
brain do it like how the Pandora people were
depicted in the film Avatar . This is what
happening as the ESP power in many people
without their knowledge. By deeply analyzing
these things scientifically using chaos and
Quantum theories we will come to know about
various happenings of the nature.

| strongly believe in this because, it was
noted that on a particular day the total equilibrium
state of the earth was reported to have
undergone a great change by the NASA
observatory. That was the day (9/11) when the
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twin towers were destroyed. The effect was
created mostly due to the wavelength of
thoughts that was given out by people of US .
So does this mean that with the kind of
wavelengths we create can actually change how
the whole world exists? But for that we should
know how to analyze the kind, type and nature
of wavelengths we are producing through our
thoughts and this can be done scientifically.

As the Bible says, ‘what you sow, so shall
you reap’ | strongly believe that by creating
positive thoughts throughout the world we can
definitely avoid all those disaster which are
expected to happen in 2012. But the questioniis,
can the connection between our thoughts and
nature be approached using Quantum
Physics.?

What is Quantum Physics?

Quantum physics is simply a science that
studies and explains how everything in our world
comes into existence starting from the physical
aspect of the events, conditions, and
circumstances of everything in the Universe and
breaking them down into their most basic form,
attempting to discover the Source from where
they are derived from.

Whether or not we may currently be aware,
Quantum Physics, Spirituality, our thoughts,
emotions, and success or lack of success in
life are ALL closely intertwined or
interconnected. In fact as the modern day
quantum physics has discovered, they’re much
more interconnected than we may realize.

Ok, to solve this wave/particle dilemma
regarding energy, let us consider the brilliant



scientist, Neils Bohr, who was the Nobel Prize
winner in 1922 and through his work and study
of subatomic structure added a whole new twist
to Einstein’s theory regarding energy existing as
particles. Unlike Einstein, Neils Bohr believed...or
at least had a strong “hunch” that energy could
be both waves OR patrticles. In fact Einstein and
Bohr debated over this quite often for years.

Based on the work Bohr had done, he
believed that matter could be separately analyzed
as having several contradictory properties. In
other words that’s the scientific mumbo jumbo
that says energy could be both waves and
particles.

At that point though it still wasn’t proven but
the fact that everything is ENERGY was.

To put it another way, ANYTHING and
EVERYTHING which exists in the entire
cosmos, when broken down and analyzed into
it's purest and most basic form utilizing
sophisticated scientific tools and instruments, is
merely a vibrating frequency of energy which joins
together with energies of the same harmonious
frequency to form what we “perceive” to be
reality and as a result determines what we
experience in the physical world.

Thisisn't MY findings. It's not something that
I've concocted out of thin air. This isa PROVEN
and well documented science discovered by
Nobel Prize laureates and the truth concerning it
has been taught in spiritual circles and has been
around for countless thousands of years.

This scientific validation which was made
possible through Quantum Physics ,the ability
for scientists to observe and validate these
ancient spiritual teachings in a physical sense
has been around for well OVER 80 years. Yet
the sages, mystics and masters of the past have
spoken of what quantum physicists have recently
discovered regarding quantum mechanics and
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taught it in their own way before the technology
existed to prove it in a “tangible” and physical
kind of way.

These are some verses uttered from great
physicists giving us an idea that the laws of
physics could be interlinked to our existence in
this world.

Let’s all try solving this mystery. !

“Science without

religion is lame, religion
without science is blind.”-
Albert Einstein

“All matter originates
and exists only by virtue of
aforce... We must assume
behind this force the
existence of a conscious
and intelligent Mind. This
Mind is the matrix of all
matter.” - Max Planck

“Science cannot solve the ultimate
mystery of nature. And that is because, in the
last analysis, we ourselves are a part of the
mystery that we are trying to solve.” - Max
Planck

PARVATHY RAJAM .N
Il Year

What did the
thermometer say
to the graduated
cylinder?

"You may have
graduated but
T've got many
degrees".




The Amazing Physics in Music !

Albert Einstein is recognized as one of
the smartest men who has ever lived. Alittle
known fact about Einstein is that when he was
young he did extremely poor in school. His
grade school teachers told his parents to take
him out of school because he was “too stupid
to learn” and it would be a waste of resources
for the school to invest time and energy on
his education. The school suggested that his
parents get Albert an easy, manual labor job
as soon as they could. His mother did not
think that Albert was “stupid”. Instead of
following the school’s advice, Albert’s parents
bought him a violin. Albert became good at
the violin. Music was the key that helped
Albert Einstein become one of the smartest
men who has ever lived. Einstein himself says
that the reason he was so smart is because
he played the violin. He loved the music of
Mozart and Bach the most. A friend of
Einstein, G.J. Withrow, said that the way
Einstein figured out his problems and
equations was by improvising on the violin.

Physik!

The Power of Music on Memory and
Learning

The power of music to affect memory is quite
intriguing. Mozart’'s music and baroque music,
with a 60 beats per minute beat pattern,
activate the left and right brain. The
simultaneous left and right brain action
maximizes learning and retention of
information. The information being studied
activates the left brain while the music
activates the right brain. Also, activities which
engage both sides of the brain at the same
time, such as playing an instrument or singing,
causes the brain to be more capable of
processing information.

According to The Center for New
Discoveries in Learning, learning potential can
be increased a minimum of five times by using
this 60 beats per minute music.

One simple way students can improve
test scores is by listening to certain types of
music such as Mozart’s Sonata for Two

10



Piano’s in D Major. This type of music
releases neurons in the brain which help the
body to relax.

Many revealing scientific experiments,
studies, and research projects have been
performed to try and discover the extent of the
power of music. Up until 1970, most of the
research done on music had to do with
studying the effects of the beat of the music. It
was found that slow music could slow the
heartbeat and the breathing rate as well as
bring down blood pressure. Faster music was
found to speed up these same body
measurements.

The key component of music that makes
it beneficial is order. The order of the music
from the baroque and classical periods
causes the brain to respond in special ways.
This is realized by the body and the human
mind performs better when listening to this
ordered music.

Bob Larson, a Christian minister and
former rock musician, remembers that in the
70’s teens would bring raw eggs to a rock
concert and put them on the front of the stage.
The eggs would be hard boiled by the music
before the end of the concert and could be
eaten.

On Animals and Plants, Too!

Tests on the effects of music on living
organisms besides humans have shown that
special pieces of music (including The Blue
Danube) aid hens in laying more eggs. Music
can also help cows to yield more milk.
Researchers from Canada and the former
Soviet Union found that wheat will grow faster
when exposed to special ultrasonic and
musical sounds.

Rats tested by psychologists were
attracted to Bach music (the pied piper)

Retallack tested the effects of music on
plant growth by using music styles including
classical, jazz, pop, rock, acid rock, East
Indian, and country. She found that the plants
grew well for almost every type of music except
rock and acid rock. Jazz, classical, and East
Indian turned out to be the most helpful to the
plants. However, the plants tested with the rock
music withered and died.

Conclusion: One cannot deny the power
of music. Responses to music can be
observed. It has been proven that music
influences humans both in good and bad
ways. These effects are instant and long
lasting. Music is thought to link the entire
emotional, spiritual, and physical elements of
the universe. Albert Einstein understood the
enormous power of music. He summed it up
by saying,

“If | were not a physicist, | would probably
be a musician. | often think in music. | live my
daydreams in music. | see my life in terms of
music. ... | get most joy in life out of music.’

Magdalene Lycia

| year
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ASTRONOMY AND THE BIBLE

We find that every time a scientific fact
arises in the Bible, it has been proven true, as it
ever shall be. So, what does the Bible tells us
about Astronomy? Let us take a look at what God
tells us about the stars and the universe around
us.

Compare the Bible’s statements with other
ancient views & with modern science

Our topics:

e Size of universe
®*  Number of stars
e  Support of earth
e  Shape of earth

The universe is first mentioned in the very first
verse of God’s Word. Genesis 1:1 declares, “In
the beginning God created the heavens and
the earth.” Some may get confused what it
means by “heavens.” The phrase itself is
referring to the Universe - the universe and the
earth.

There are technically three :

The first heaven, called the firmament - which
is the Earth’s Atmosphere

The Second - Outer Space, the starry
heavens

The Third Heaven, THE Heaven the saved
go when they die, God’s Abode, where Jesus
reigns. (Genesis 2:19; 7:3, 23; Psalms 8:8,
115:16, 148:4; Deuteronomy 10:14, 17:3;
Jeremiah 8:2; Matthew 24:29; 1 Kings 8:27; 2nd
Corinthians 12:2)

The universe is talked about all throughout the
Bible, especially in the Psalms. Psalm 33:6,9
says, “By the word of the Lord the heavens
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were made, their starry host by the breath
of his mouth... For he spoke, and it came to
be; he commanded, and it stood firm.” By the
Word of God, he created. Psalm 104:19, “He
made the moon to mark the seasons, and the
sun knows when to go down.” Psalm 136:7-
9, “who made the great lights.... the sun to
govern the day... the moon and stars to
govern the night.”

Size according to Psalm 8

O LORD, our Lord, how majestic is your name
in all the earth!... When | consider your heavens,
the work of your fingers, the moon and the stars,
which you have set in place, what is man that
you are mindful of him, the son of man that you
care for him?

Size according to Modern Science

e We still don’'t know how large the universe is,
as we have not found any ends!

e [t is about 25 trillion miles (4 light-years) to
the nearest star beyond the sun.

¢ |[tis about 2 million light-years (12 quintillion
miles) to the next large galaxy.

¢ The most distant known objects are about 10
billion light-years away.

Number according to Genesis 22

The angel of the LORD called to Abraham
from heaven a second time and said, ‘I swear
by myself, declares the LORD, that because
you have done this and have not withheld
your son, your only son, | will surely bless
you and make your descendants as
numerous as the stars in the sky and as the
sand on the seashore.’
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Astronomy in the Bible

Earth Support in Modern Science

The Number of Stars

Shape in Modern Science

Physik! 13



Number according to the Bible

This promise must have seemed strange to
Abraham:

e He came from Ur, with a 100,000+ population.

® As a shepherd he probably spent hours
looking at the stars above and the sand below.

e He must have realized that he could only see
a few thousand stars, less than a good handful
of sand.

Number by Modern Science

e We can see millions of stars with even a
moderate telescope.

e Qur galaxy the Milky Way has perhaps 200
billion stars.

e There are estimated to be some 100 billion
galaxies in our universe.

Earth Support in Job 26

[God] spreads out the northern skies over
empty space; he suspends the earth over
nothing.

Earth Support in Modern Science

* Indeed, the earth is held up by no material
support.

e The earth’s support is immaterial, a
balance between the earth’s inertia & the gravity
of the sun.

The Shape of the Earth

Isaiah 40:22 refers to the “circle of the
earth.” Science of the time believed that the
Earth was flat, and some claim that this is what
the Bible teaches. On the contrary, we see that
the Bible shows the Earth to be a circle - this is
what inspired Christopher Columbus to sail
around the world. It was the science of the time
that believed the earth to be a flat disk - yet the
Bible maintained that it was round, and this was
discovered by man 2,400 years later.

Physik!

Shape in Isaiah 40

[God] sits enthroned above the circle of the
earth, and its people are like grasshoppers. He
stretches out the heavens like a canopy, and
spreads them out like a tent to live in.

Shape in Job 26

[God] has described a circle on the face of
the waters, at the boundary between light and
darkness.

Shape in Matthew 24, Luke 17

The passages describing the 2™ coming
picture events characteristic of different times
of day:

e Sleeping
e Working in the fields
e Grinding grain

This fits well with a round earth, on which it is
day or night depending on location.

Shape in Modern Science

e Earth is pretty close to spherical
e Slightly flattened at poles

e Equatorial diameter about 20 miles longer
than polar, less than 1/10" on a 20" globe

The line marking off day and night is thus very
nearly a circle.

We find that Science expresses our Universe
in these five terms: time, space, matter, power,
and motion. The Hebrews understood this from
Genesis 1:1-2in 1450 B.C.: “In the beginning
[time] God created [power] the heaven
[space] and the earth [matter] . . . And the
Spirit of God moved [motion] upon the face
of the waters.”

The Bible’s explanation is that it is a revelation
from the God who made the universe.

S. SHARON TAMIL SELVI

llyear
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THE FILM REVIEW

Movie: INCEPTION
Directed & Written by: Christopher Nolan

Cast: Leonardo DiCaprio , Joseph Gordon-
Levitt, Ken Watabe, Ellen

Inception,the movie that would deserve
undivided, intense viewers concentration for
understanding centers on a team of individuals
led by an “extractor” named Cobb (Leonardo
DiCaprio) who, through the use of a special
device, construct the dreams of an individual and
use those dreams to implant an idea so that the
person will make a decision beneficial to the
individual who hired the team.

The film layers dreams on top of dreams to
the point where a unique memoir called a “totem”
is required in order to inform a character as to
whether or not ,he or she is still dreaming .For
almost an hour the film moves covering the basic
requisites that would make the movie
comprehensible to the viewers atleast to some
extent.

There are certain constraints in this
dreaming process :

e The dreamer cannot continue dreaming if he/
she dies in their dream

e The dreamer will be put to an eternal slumber
if he/she enters deeply into their target’'s
conscience

e Memories should not be used to create
situations or places in dreams because it would
lead to more of confusions between reality and
dreams.

The action scenes are much more like
“MATRIX” where gravity is denied —hotels fly
,roads along with the buildings are vertical and
even then people and things go about normally
as though the laws of nature don’t even exist !
The climax is really pulse —pounding as on would
be lead astray that the entire team is about to
die because unless and until one watches the
movie with strong concentration one will not
know if the team is dying in reality or in dreams.
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The climax takes hold of the concept of time
dilation which was cleverly crafted by the
director. In a world where technology exists to
enter the human mind through dream invasion,
a single idea within one’s mind can be the most
dangerous weapon and no longer secrets will
remain as secrets. This is portrayed through the
two and a half an hour techno trailer .

Movie: ENDHIRAN
Genre: Sci-fi
Starring: Rajinikanth, Aishwarya Rai Bachan

The movie revolves around the Chennai
based scientist Dr.Vasi and his brain child Chitti,
a humanoid robot which does everything from
normal to abnormal human activities like dancing
to molding itself like an anaconda - a concept
merged with stunning visual effects and
captivating action scenes. The robot not only
follows the master’s orders but also scans
books within seconds and replicates in a very
exotic manner .

Despite the movie not matching upto the
hype it still stands a strong hold on the
technological side with the All-FFAMOUS Stan
Winston Studio having done the animation job.
They have their credits for giving stunning movies
like Jurassic park ,Predator , Terminator and the
most evoking Avatar !

Sure the movie strikes a Techno —Tsunami
which has enabled the Study of Robotics to
resurface and have stung many students to give
a second thought for this subject but the first
priority . When it comes to the moral side ,the
first half of the movie explores and exploits the
positives of the robotics mechanism sending
positive vibes to the viewers. But to say the
second half where the technology takes the
villain role contrasts the thoughts of the viewers
on the technology bantering a big NO for such
techno-crafts in future. As far as Visual effects
is concerned, just one word: Mindblowing !
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LAPTOPS WILL BE COOLER NOW!

Many times, we face the heating up of our
laptops, but now it will become a story of the
past. Some scientists and researchers are on
the verge of developing a new technology which
is going to help the laptops cool down.

In a recent study published in a renowned
Physics Journal, Nature Physics, Jairo Sinova,
who is a Physics professor has explained that
laptops are excessively heating up due to their
smaller size that are coming into existence, while
they are becoming more and more powerful.
Hence the strength of laptops is increasing while
the sizes of the laptops are decreasing, thus
creating excessive heating up.

Some times you will feel that your lap is
almost heating up, as if you are sitting on a gas
stove. Jairo says that although laptops usually
use flows of electric charge while processing
information, it should not produce heat; but
sometimes the flow of electric charges itself
produces heat. There are speculations that
excessive heat can also melt down your laptop!

So as per the journal, the research done by
Sinova and his colleagues will develop a new
approach towards processing the information,
so that the laptops remain away from the heating
aspect . Actually heating up of laptops normally
waste a good amount of energy too, thus the
relevant research will help in saving energy as
well.

As per Jairo Sinova, their research will
consider electrons for the flow of information.
According to him, electrons can not be seen
through naked eyes and their spin will process
the information. Till now, we are not yet aware
about the process through which information is
processed, but here is a brief note on the same:

1. Creation of Information: The first step
of processing the information is to create the
information or data.
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2. Transmission of Information: The
second step is to transmit the information or data.

3. Collection of Information: The final step
of processing the information is to collect the
information or data so that the user can read it.

According to Sinova, no one is aware as to
how these three steps are commenced. Sinova
and his colleagues are sure that their spin-based
device will solve the problem of excessive
heating up of the laptops. The major challenge
which his team might face is of distance, which
according to Sinova is not a problem at all.
According to him, transmission is no problem,
as if the old devices can transfer the data to
hundreds of feet than his new device and
technology will transfer it to hundreds of miles
for sure and efficiently.

| still remember one picture which | saw a
few months back on the excessive heating of
laptops; | would like to share the image over here
with my readers:

I hope with the new technology developed by
Sinova and team will make this as the thing of
the past.

Arul Sylvia
lllyear
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Spotting fake bank notes
with butterfly colour

Papilio blumei reflects colours to striking effect

When it comes to head-turning fashion the animal kingdom often steals the show with its
fantastic “structural colors” that can manipulate light in some weird and wonderful ways. One such
beauty is Papilio blumei, a butterfly native to Indonesia, whose wings manage to combine green
and blue in varying mixes depending on your viewing angle. This particular effect has now been
mimicked by a group of researchers in the UK who say that their man-made structural colors could
be added to bank notes to help prevent forgery.

At first glance the wings of Papilio blumei appear to be dominated by bright green colored
areas. Closer inspection, however, reveals that the wings are speckled with cavities that are yellow
at the centre, gradually blending into blue at the tips. Light from the centre of the cavity is directly
reflected whereas light hitting the edges is initially deflected towards a substructure in the cavity,
which consists of alternating layers of cuticle and air. When it finally re-emerges, the light has been
partially polarized and comprises a mixture of wavelengths, creating the effect of structural color.

Years ago, researchers from the University of Cambridge teamed up to recreate this
effect in the laboratory. The researchers implanted plastic spheres, with diameters of just 5 um,
into a gold-coated silicon substrate, before blasting them away using an ultrasound etching technique.
This left a number of dimples in the gold surface, which simulates the butterfly’s wing cavities. The
researchers then used atomic layer deposition to overlay 11 alternating layers of alumina and
titania, which recreates the multilayer structures within the butterfly’s cavities. Each layer of titania
was approximately 60 nm thick and each layer of alumina was approximately 80 nm, where the
sizes were chosen to match the green-yellow reflectance band of Papilio blumei.

If these structured materials could be mass-produced they could be used to prevent forgery
because many items now require some kind of official marker, from bank notes and credit cards to
tickets for events. Researchers believe that marking items with structural colors could offer tighter
security than some of the established methods, such as watermarking and holograms, which
have become easier to forge in recent years.

Maria Vinosel
[l year
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COSMIC REBIRTH

Most cosmologists trace the birth of the universe to the
“Big Bang”, 13.7 million years ago. But a new analysis of
the radiation generated by that explosive event suggests
that the universe got its start, eons earlier and has cycled
through myriad episodes of birth and death, with the Big
Bang merely the most recent in a series of starting guns.

Researchers base their findings on circular patterns they
discovered in the cosmic microwave background, the
microwave glow left over from the Big Bang. “The circular
features indicate that the cosmos itself circles through
epochs of endings and beginnings”, says Roger Penrose,
theoretical physicist at the University of Oxford in England.

Penrose interprets the circles as proceeding a look back,
past the glass wall of the most recent Big Bang, into the
universe’s premiers episode, or “aeon”, as he calls it. The
circles, he suggests were generated by collisions between
super massive black holes that occurred during this earlier
aeon. The colliding black holes would have created a
cacophony of gravitational waves — ripples in space time

Physik!

due to the acceleration of the giant
masses. Those waves would have
been spherical and uniformly
distributed.

The dark matter material along the
burst therefore has this uniform
character, and this is what is seen as
a circle in our cosmic microwave
background sky, and it should look like
a fairly uniform circle. Penrose says
his team found similar circular

1 features with two different detectors,

so its unlikely he and his colleagues
are being fooled by instrumental noise
a other artifacts.

Penrose says that a new, more
detailed map of the cosmic
microwave background, now bring
conducted by the European space
Agency’s Planck mission, could
provide a more definitive test of the
theory.

Roslin Thomas
Jennifer Neecia
Il Year

Nothing in life is to be feared. It is
only to be understood.
- Marie Curie

I need physics more than friends.
- J Robert Oppenheimer

No burden is so heavy for a man to
bear as a succession of happy
days
- Max Planck
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PHYSICS IN THE MEDICAL FIELD

New glasses use tongue to help blind see

David Rathband lost his sight when he was shot in the face while on patrol in July of this
year. The 42 year old is now into a trial usuage of what we call the Brainport device. He said,
“The thought of being able to see my wife and children again is just amazing!”

The device involves a camera mounted on a pair of glasses being connected to a sensor
on the patient’s tongue, which then sends signals from the camera to the brain, bypassing the
user’s damaged eyesight.

A camera attached to the glasses captures a moving image via a cable to a lollipop
attachment on the tongue. Electrodes tingle on the tongue to reflect the image with darker
areas creating stronger pulses.

View from the Third ‘I’

New York university photography professor Wafaa Bilal built digital camera attached to the
mount implanted at the back of his head, developed a wonderful viewing concept.

The concept of the project which titled “the 3™ I” is based on the idea of capturing things
subjectively, without the interference of a view finder.

Sci-fi- to reality : Material that can heal itself Created

It's not uncommon for us to see self-healing Robots like “Terminator’ but only in movies.
Now researchers at Arizona state university have created a material with self-healing properties.
It uses “shape memory” polymer with embedded fiber-optic network that functions as both the
damage detection sensor and thermal stimulus delivery system to produce a response that
mimics the advanced sensory and healing traits shown in biological systems. An infrared
laser transmits light through the fiber — optic system to locally heat the material, stimulating
healing mechanisms.

MRI of baby at moment of birth

German doctors claim to have made a medical breath through by capturing live MRl scan
images of a baby at the moment of birth, which may provide new insights into the process of
delivery and allow future lives to be saved. A German mother agreed to give birth to a child
inside a Magnetic Resonance Imaging (MRI) scan machine. The birth proceeded “normally”
and the machine could film all the movements and processes that went on inside the womb.

(iif) Tweaking bacteria to make cells act like mini computers

A team of researches at UCSF has engineered Ecoli with the key molecular circuitry that
will enable genetic engineers to program cells to behave like computers.
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Third "I’ Cancers imaged using firefly glow
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The work builds into cells the same logic gates found in electronic computers and develops
a method to create circuits by “rewiring” communications between cells.

(iv)  On Strong Footing

The “HAL” (Hybrid Assistive Limb) robot suit developed to help the disabled move around.
The suit ‘learns’ the user’s gait and assists movement. A full-body version, which will assist
both arms and legs, will be out soon.

Physicists put forward new vaccination strategy

Michael Khasin and Mark Dykman of Michigan State University and Baruch Meerson of the
Hebrew University of Jerusalem have worked out that just a small amount of vaccine can have
a major impact in halting the spread of a disease.

If vaccine is in short supply then it should be given out at well-defined, regular intervals. That
is the conclusion of a group of physicists in the US and Israel, who have borrowed from the
ideas of quantum mechanics to show that a periodic release of vaccine could significantly
reduce the time it takes to wipe out a disease. Their preliminary results suggest that vaccinating
just a small portion of the population could cut this time by 40% or more, depending on the
population size.

With an unlimited amount of vaccine an infectious disease can be eradicated with certainty.
However, a vaccine can be in short supply if it is expensive to produce, difficult to store or
short lived due to the disease being able to mutate quickly

Cancers imaged and monitored using firefly glow

US scientists have developed a new glowing probe that can signal the presence of hydrogen
peroxide in the body, an indicator of tumours or disease. The advance could allow the
progression of tumours to be tracked in living animals.

Hydrogen peroxide is widely used in the body for signalling phways, but is also given off by
many cancers. Christopher Chang and colleagues at the University of California, Berkeley
have been working on molecules that indicate the presence of hydrogen peroxide for a few
years, and have looked to nature to improve their previous work by taking inspiration from
fireflies.

The new probe is made of a luciferin molecule, a pigment found in bioluminescent organisms
like fireflies, caged with a boronate ester protecting group. The probe selectively reacts with
hydrogen peroxide, cleaving the protecting group and releasing the luciferin. In mouse models,
the luciferin then reacts with the firefly enzyme luciferase that the mouse has been genetically
engineered to produce, and the luciferin-luciferase system gives off a photon that triggers a
bioluminescent glow.

Sr. Gracy SMMI
[l year
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THE UNFASHIONABLE UNIVERSE

Astronomers recently tried to calculate the
average colour of the universe, by adding up
all the star light in it, and found it is not sunshine
yellow (or) pink (or) pale blue, but a rather
depressing beige. In billion of years, when
entropy finally wins out over gravity, the
universe will become a uniform sea of beige.

M-theory

Strings are essentially lines. But in multi-
dimensional space they are a limiting case of
geometries that might include sheets and
other many — dimension shapes. This
generalized theory is called M-theory. There
is no single word that the ‘M’ stands for; but it
could be membrane, or mystery. A particle
moving through space srawls out a line. If the
point-like particle is dipped in ink, it traces out
a linear path, that we call its world line. A
string say a loop, would trace out a cylinder.
So we say it has a world sheet. Where these
sheets intersect, and where the strings break
and recombine, interactions occur. So M-
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theory is really a study of the shapes of all these
sheets in a 11-dimensional space.

The butterfly effect

The main idea of chaos, that small changes
can have big ramifications later on, is often
referred to as the ‘butterfly effect’ after Lorenz’s
vision of the creature flapping pts wings and
causing a for nado. This idea, especially
involving time travel, has been used widely in
films and popular culture, including a film called
the ‘Butterfly effect’ and even in Jurassic
Park.

Inthe 1946 film. ‘It’'s a wonderful life’, the
main character, George is shown by an angel
how his home town would have been a more
miserable place had he not been born. The
angel says, “You've been given a great gift,
George, a chance to see what the world would
be like without you!”. George finds out that his
very existence saved a man from drowning,
and it was really is a wonderful life!
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BLACK HOLE AND HAWKING
RADIATION

Have you ever imagined a region in
space where mass is so much concentrated
that even light or electromagnetic radiations
cannot enter? Yes ... you are right. It is the
black hole. It is nothing with everything. It
absorbs all the light that hits it and reflects
nothing. The idea of black hole was suggested
by geologist John Michelle.

The black hole can be observe a through
its interaction with the matter. As most of them
are produced from the death of massive stars,
itis generally suggested that the mass of black
hole is the same as that of the massive star.
But what would happen if the matter remained
as such in the black hole? In quantum
mechanics, it is suggested that these black
holes emit “Hawking radiation”. These
Hawking radiation are the thermal radiation
emitted by black holes due to quantum effects.
According to Hawking’s prediction, energy
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fluctuation from the vacuum generates particle
— antiparticle fluctuations. Near the event
horizon.

Event horizon is the region surrounding the
black hole which marks the point of no return.
One of the particle enters the black hole while
the other escapes. The particle emitted has
positive charge and the one which enters the
black hole has negative charge. This results
in black hole losing mass and energy. If this
doesn’t happen, we would not be where we
are |

Bhavana.J.
Il year
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At the Party with the Physicists

Ore day, all of the world’s famous physicists
decided to get together for a party (ok, there were
some non-physicists too who crashed the party).
Fortunately, the doorman was a grad student, and able
to observe some of the guests...

e Everyone gravitated toward Newton, but he
just kept moving around at a constant velocity
and showed no reaction.

e Einstein thought it was a relatively good time.

e Coulomb got a real charge out of the whole
thing.

e Cauchy, being the mathematician, still
managed to integrate well with everyone.

e Thompson enjoyed the plum pudding.

e Pauli came late, but was mostly excluded
from things, so he spilit.

e Pascal was under too much pressure to enjoy
himself.

e Ohm spent most of the time resisting
Ampere’s opinions on current events.

e Hamilton went to the buffet tables exactly
once.

e Voltathought the social had a lot of potential.
e Hilbert was pretty spaced out for most of it.
e Heisenberg may or may not have been there.

e Feynman got from the door to the buffet table
by taking every possible path

e The Curies were there and just glowed the
whole time.

e vander Waals forced himeself to mingle.
e Wienradiated a colourful personality.
e Millikan dropped his Italian oil dressing.

e de Broglie mostly just stood in the corner and
waved.

e Hollerith liked the hole idea.

e Stefan and Boltzman got into some hot
debates.

e Everyone was attracted to Tesla’s magnetic
personality.

e Compton was a little scatter-brained at times.
e Bohr ate too much and got atomic ache.
e Watt turned out to be a powerful speaker.

e Hertz went back to the buffet table several
times a minute.

e Faraday had quite a capacity for food.
e Oppenheimer got bombed.
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The microwave started radiating in the
background when Penzias and Wilson
showed up.

After one bite Chandrasekhar reached his
limit.

Gamow left the party early with a big bang
while Hoyle stayed late in a steady state.

For Schrodinger this was more a wave function
rather than a social function.

Erdos was sad no epsilons were invited.

Instead of coming through the front door
Josephson tunnelled through.

Pauling wanted to bond with everyone.
Keynes was keen to question the marginal
utility of this party.

John Forbes Nash wanted to play a n-person
zero sum game.

Pavlov brought his dog; which promptly chased
after Schrodinger’s cat.

Zeno of Elea came with two friends - Achilles
and the tortoise.

Bill Gates came to install windows.

Bertrand Russell kept wondering if the cook
only cooks for the guests, who cooks for the
cook?

Witten bought a present all tied up with
superstrings.

The food was beautifully laid out by
Mendeleyev on the periodic table.

Riemann hypothesised about who would arrive
next; to which Newton retorted, ‘ hypotheses
non fingo.’

Chadwick was handing out neutrons free of
charge.

Everyone was amazed at Bell’s inequality.
Watson and Crick danced the Double Helix.

While Fermat sang, ‘Save the Last Theorem
forme.’
Maxwell’'s demon argued with Dawkin’s friend,
the selfish Gene.
Epimenides the Cretan announced that only
non-Cretans spoke the truth.
Rontgen saw through everybody.
Descartes cogitated, ‘I think | am drunk.
Therefore | am at the party.’

Magdalene Lycia

lyear
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Understanding The Mind Power Secrets-
From Quantum Physics Perspective

The myths of the mind power secrets have
finally emerged from the murky water of scientific
skepticism.

Over the years of research and developments,
quantum physics have found convincing evidences
to explain the many “whys’ and “how” concerning
the mystery of our greatest asset - the mind
power secrets.

Quantum physics, originated in the early 20th
century as a sub-group of science, is the study of
the subatomic particles that make up the universe.
Many scientists, including Albert Einstein, Max
Planck, and Niels Bohr, have discovered that these
particles demonstrate unique behavioral patterns,
toggling between matter and energy waves. While
these microscopic particles are behaving like
energy, they exist as a phenomenon of mind
illusions. How is it so? When these particles are
observed, they act like solid matter localized in
time and space. To the human senses, it is like a
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mind illusion. What we perceive
to be hard matter is nothing but
a cluster of condensed energy.

Albert Einstein has come out with
his famous formula to explain
the relationship between matter
and energy: E = mc?2. Under this
formula, energy is equal to mass
(matter) multiplied by the square
of the speed of light. Hence,
matter is condensed energy. The
converse is true - Matter can be
turned into energy and energy
can be turned into matter!

Another misconception is:
Despite some matter being rock
solid like iron and steel, every
particle of that matter is
composed of more than 99.999
percent empty space. If you can
understand this concept, you will
understand why in some Chinese
martial art performance, the
master is able to break bricks
with bare hand or bend a sharp
long rod with his throat. The
secret lies in the “Qi” in the
master’s body, which when being
concentrated, makes the body
fresh (with 99.99 percent
empty space packed with the
“Qi”) as hard as steel.
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The Implication of Quantum Physics
On Your Mind Power

Many Nobel Prize winning physicists have
(starting in the 1920s) proved beyond
doubt that the physical world is one large
sea of energy that flashes into and out of
being in a fraction of a second, over and
over again. Nothing is solid. This is the
world of Quantum Physics. They have
proved that thoughts are the original
architects that put together and hold
together this ever-changing energy field
into the ‘objects’ that we see.

So are we tricked by our own mind
illusions?

Why do we see a person instead of a
flashing cluster of energy?

A good analogy would be the movie reel.
A movie is a collection of about 24 frames
a minute. Each frame is separated by a
gap. However, because of the speed at
which one frame replaces another, our
eyes get cheated into thinking that we see
a continuous and moving picture. Next,
think of television. A TV tube is simply a
tube with heaps of electrons hitting the
screen in a certain way, creating the illusion
of form and motion. This is what all objects
are anyway.

We all have five physical senses (sight,
sound, touch, smell, taste). Each of those
senses has a specific spectrum (for
example, a dog hears a different range of
sound than you do; a snake sees a
different spectrum of light than you do;
and so on). In other words, your set of
senses perceives the sea of energy from
a certain limited standpoint and makes up
an image from that. It is not complete,
nor is it accurate. It is just an
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interpretation. Our thoughts are linked to
this energy and they determine what the
energy forms. This explains things such
as positive thinking, prayer, faith,
creativity, goal-setting, disease, and much
more in a very scientific way. Your
thoughts literally shift the universe on a
particle-by-particle basis to create your
physical life. Look around you. Everything
you see started as an idea, an idea that
grew as it was shared and expressed, until
it grew enough into a physical object
through any number of ‘manufacturing’ or
‘growth’ steps.

From the scientific evidences provided by
quantum physics, we know that:

1. Everything in our universe is composed
of energy.

2. That is the same energy that makes
up all things in the universe.

3. Scientists have discovered that
subatomic particles act and respond in
exact proportion to the thoughts or
expectations of the people who were
conducting the studies.

4. We are immersed in a quantum mass
of energy that responds to our mind’s
vibration energy. Your mind can initiate the
inertia for the quantum energy in the
universe to set into motion.

5. By focusing your mind on a desired
outcome, your vibration energy can
attract the same kind of energy from the
universe, and transform the ever-
changing sea of energy into observable
reality.
Arul Sylvia
IIT year
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USING MOON TO TRAP ELUSIVE
COSMIC PARTICLES

A team of astronomers used the
moon as part of an innovative telescope
system to detect mysterious, ultra —
high — energy neutrinos from distant
regions of space.

Their work gave new insight on the
possible origin of the elusive subatomic
particles and points the way to opening
anew view of the Universe in the future.

Neutrinos are fast — moving
subatomic particles (with no electrical
charge) that readily pass unimpeded
through ordinary matter.

Though plentiful in the Universe, they
are notoriously difficult to detect.
Experiments to detect neutrinos from
the sun and supernova explosions have
used large volumes of materials such
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as water or chlorine to capture the rare interaction of the
particles with ordinary matter.

Special equipments

The team used special — purpose electronic equipment
brought to the National Science Foundation’s Very Large
Array (VLA) radio telescope and took advantage of new,
more — sensitive radio receivers installed as part of the
expanded VLA (EVLA) project.

Cores of galaxies

The ultra — high — energy neutrinos the astronomers
sought are postulated to be produced by the energetic,
black — hole — powered cores of distant galazies, massive
stellar explosions, annihilation of dark matter, cosmic —
ray particles interacting with photons of the cosmic
microwave background, tears in the fabric of space time,
and collisions of the ultra — high — energy neutrinos with
lower — energy neutrinos left over from the Big — Bang.

Radio telescopes cannot detect neutrinos, but the
scientists pointed sets of VLA antennas around the edge
of the moon in hopes of seeing brief bursts of radio waves
emitted when the neutrinos they sought passed through
the moon and interacted with lunar material.

Such interactions, they calculated, should send the
radio bursts towards the Earth. This unique technique was
first used in 1995 and has been used several times since
then, with no detections recorded.

The latest VLA observations have been the most
sensitive, yet done, according to a National Science
Foundation Press release.

K. Bhuvaneswari
Il year
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THE PHYSICS OF SPORTS

The Physics Of Sailing- Using Principle Of Lift

The physics of sailing is very interesting. It uses
The Principle Of Lift To Sail Faster. The sailboats do
not need the wind to push from behind in order to
move. The wind can be blowing from the side and
the sailboat can still move forward. How is this
possible?

The answer lies in the well-known principle of
aerodynamic lift. Imagine you are a passenger in a

car as it’'s moving along, and you place your right
hand out the window. If you tilt your hand in the
clockwise direction , your hand will be pushed
backwards and up. This is due to the force of the
air which has a sideways component and an
upwards component (therefore your hand is
pushed backwards and up)

The Physics Of Snowboarding- Frictional
Resistance
An understanding of the physics of

snowboarding is useful to snowboarders of all skill
levels because it allows them to identify those key
physics principles enabling them to properly
execute certain moves, which is useful from a
performance point of view.

A snowboarder typically gains speed by
converting gravitational potential energy into
kinetic energy of motion. So the more a
snowboarder descends down a hill, the faster he
goes.
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The picture above shows a snowboarder going
down a mountain. However, since the side of the
mountain is very steep, the snowboarder must
prevent himself from going too fast and losing
control. He skids his board on the snow, in a
controlled zig-zag pattern. This creates frictional
resistance with the snow and prevents his speed
from reaching dangerously high levels.

A common snowboarder stunt is to jump off an
helicopter and land on the side of a mountain,
before racing down. The landing force experienced
by the snowboarder is reduced because his normal
velocity component relative to the mountain
surface, just before landing, is small. This is a result
of the side of the mountain being at an inclination
(i.e. not flat).

The Physics Of Skydiving- Terminal Speed

The physics of skydiving involves the
interaction between gravity and air resistance.
When a skydiver jumps out of a plane he starts
accelerating downwards, until he reaches terminal
speed. This is the speed at which the drag from air
resistance exactly balances the force of gravity
pulling him down.

The Physics Of Billiards- Ball Collision

The physics of billiards (sometimes called the
physics of pool), in large part, involves collisions
between billiard balls. When two billiard balls
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collide the collision is nearly elastic. An elastic
collision is one in which the kinetic energy of the
system is conserved before and after impact.
Therefore, for simplicity one can assume that for
collisions involving billiard balls, the collision is
perfectly elastic.

For the physics of billiards, where we have
collisions between balls, momentum is always
conserved (just like in any other collision). We can
combine this fact with the elastic-collision assumption
to find the trajectory of two colliding billiard balls
after impact.

The Physics Of Basketball- Hang Time

Jumping is a major component of the physics of
basketball. When a basketball player jumps in the air
to make a shot he can appear to be suspended in mid-
air during the high point of the jump. This is a
consequence of projectile motion. When an object is
thrown in the air it will spend a large percentage of
time in the top part of the throw.

A basketball player can jump as much as 4 feet in the
air (vertically). And the higher he jumps the greater
the hang time (the total time he is airborne), and the
greater the time he will appear suspended in mid-air
during the high point of the jump.

The Physics Of Gymnastics- THE TORQUE

When a gymnast performs a somersault or
twist on the floor, she usually does a round off
or back handspring to give herself more speed
to initiate them. These lever-like movements
are defined as the perpendicular distance from
the axis of rotation to a line along which the
force acts. The amount of force produced and
the lever-like movements in twists and
somersaults is called the torque. The greater
the torque, the greater the change or number
of somersaults a gymnast will be able to perform
in one series. Therefore, the torque plays the
role of rotational motion in somersaults and
twists.



Metamaterials That Make Matter Invisible,
Silent or Blindingly Fast

Step aside, nanotechnology, the buzzword for today’s material scientist is “metamaterials.”
These substances are tiny engineered structures from existing composite that are used to
manipulate light, sound and radiowaves. Researchers are just starting to find applications for
this research and may soon come out with products that can cloak military vehicles, make
stronger microscopes and faster computer chips.

The availability of these products in the market could possibly be as little as five years.
Super Cellphones

Rayspan Corp. of San Diego is using metamaterials to make stronger,
smaller antennas. Although they measure just a few millimeters long and
are as flat as paper, the new multiband antennas could double the range,
reliability and battery life of cellular phones, Wi-Fi routers and wireless
modems.

Everyday WMD Detectors

Army researchers are using meta-materials to build biological-
and chemical-agent detectors. Metallic nanostructures react
electromagnetically to incoming molecules, revealing their identities
through a variety of responses. This method can detect single
molecules, which could be of great use for passenger or cargo
screening.

Tools for the Silent Service

Sound has a larger wavelength than light, so it’s easier to build meta-
materi-als to manipulate it. An Office of Naval Research program is
funding a prototype that bends sound around a submarine to make it
invisible to enemy sonar. Civilian spin-offs could produce total
soundproofing and rooms with perfect acoustics.
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Viewers of the Unseen

Microscope power is restricted by diffraction limit-——anything
smaller than about half the wavelength of the illuminating light can’t
be seen. A University of Michigan team created a lens with metallic
resonators that focus microwaves 10 times more than diffraction limit
allows. These lenses could be used to make smaller, faster computer
chips.

Revolutionary Electronics

Future circuits may use light rather than electricity, so Army
engineers are building a meta-material switching device, fundamental
for building small, fast photonic equipment. The device combines a
metamaterial with a semiconductor, so the ability to trap light can be
turned on and off. Such photonic computer chips could be 10 times
faster than current chips.

When nature can’t supply raw ingredients for next-generation
hardware, scientists create their own. Man-made “metamaterials” are
going beyond the lab and into real-world applications. Scientists use existing composite
materials, like the gold and gallium-arsenide mixes used in electronics, to create complex,
though tiny, structures. These nano-size bumps, crosses, holes or ridges manipulate
electromagnetic waves that hit them.

Early prototypes of invisibility cloaks, which would guide light around an object to be
shielded, have generated some techno-buzz. But researchers have quietly been inventing
more near-term materials that will soon appear in the pockets of consumers and in the hands
of military users. !

Annet Serena
lllyear

We can extract energy from the tides but where does that energy|
&2 | come from?

' Tidal energy can be obtained from the changing sea levels. In other
words, tidal energy is a direct result of tide shifting from low to high.
It relies purely on the orbital kinetic energy that the sun exerts as the
earth orbits around it. The same goes with the moon and earth orbital
system. As the moon orbits around the earth, a gravitational force is
experienced by both bodies. Consequently, all of the forces that work
within the orbital systems create an imbalance in the earth's water
levels Thus some places have higher water levels while other places
have decreased water levels.

38



THE ROSETTA SPACECRAFT

The Rosetta Spacecraft of the European
Space Agency (ESA) performed a fly by of a
massive asteroid on July 10, 2010. During the
successful exercise, the spacecraft took
images that could one day help the Earth
defend itself from destruction. Racing through
the asteroid belt between Mars and Jupiter at
a speed of 47,800 Kmph, the $ 1.25 billion
probe flew within 3,200 km of huge potato-
shaped rock Luletia.

Physik!

The aim of the fly-by of the asteroid,
measuring 134 km in diameter, was to
measure Lutetia’s mass and then calculate its
density. This particular knowledge could one
day be a lifesaver, if an asteroid enters on a
collision course with the Earth. Knowing its
density will help scientists determine whether
they should try to deflect the rock or, instead,
blow it up !

Evelyn Derina Pinherio
| Year
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SOLAR TSUNAMI- AREALITY
CONFIRMED!

Sometimes you really can believe your
eyes! That’'s what NASA’'s Solar Terrestrial
Relations Observatory (STEREOQ) is telling
researchers about a controversial phenomenon
on the sun known as the “solar tsunami.”

Years ago, when solar physicists first
witnessed a towering wave of hot plasma racing
across the sun’s surface, they doubted their
senses. The scale of the wave was staggering:
It rose up higher than Earth itself and rippled out
from a central point in a circular pattern millions
of kilometers in circumference. Skeptical
observers suggested it might be a shadow of
some kind—a trick of the satellite’s eye—but
surely not a real wave.

Solar tsunamis were discovered in 1997 by
the Solar and Heliospheric Observatory (SOHO).
In May of that year, a CME came blasting up from
an active region on the sun’s surface, and SOHO
recorded a tsunami rippling away from the blast
site.

SOHO’s single point of view was not enough
to answer the question—neither for that first
wave nor for many similar events recorded by
SOHO in years that followed.

The question remained open until after the
launch of twin STEREO (A and B) . At the time
of the February 2009 eruption, STEREO-B was
directly over the blast site, while STEREO-A was
stationed at a right angle —perfect geometry for
cracking the mystery.

The twin STEREO spacecraft confirmed
their reality in February 2009 when sunspot 11012
unexpectedly erupted. The blast hurled a billion-

Physik!

ton cloud of gas (a coronal mass ejection, or
CME) into space and sent a tsunami racing along
the sun’s surface. STEREO recorded the wave
from two positions separated by 90 degrees,
giving researchers an unprecedented view of the
event.

The technical name given to solar tsunami
is “fast-mode magnetohydrodynamical wave,” or
“MHD wave” for short. The one STEREO saw
reared up about 100,000 kilometers high, raced
outward at 250 km/second (560,000 mph), and
packed as much energy as 2.4 million megatons
of TNT (10% ergs).

The Sun‘s Solar activity has a regular cycle,
called “The Solar Cycle” with peaks
approximately every 11 years. These peaks are
called the “Solar maximum”. Near these activity
peaks, solar tsunamis occur in the form of solar
flares or solar prominences.

A solar flare is a magnetic storm of high-
energy and gases that are tremendously hot
(from 3.6 million to 24 million °F).They are ejected
thousands of miles from the surface of the Sun.

A solar prominence (also known as a
filament) is an arc of gas that can loop thousands
of miles into space. Prominences are held above
the Sun’s surface by strong magnetic fields and
can last for many months.

Recently, Solar Tsunamis occurred during
august of 2010. This lit up the northern skies of
U.S which sparkled into “CURTAINS” of red and
green lights (auroras).
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SIZE OF EARTH
COMPARED TO
SOIAR FIARE

Scientists have assured that the solar
tsunami poses no direct threat to earth and life
on the planet. Besides, they are rejoicing the fact
that this tsunami will help them study the
phenomenon better and also diagnose
conditions of the Sun.

The next solar maximum will occur in the
time frame of 2012-2014 and is predicted to be
an average solar cycle. The occurrence of Solar
Tsunami in 2012 is confirmed but there is no
special risk associated with 2012.The
consequences and effects of this solar tsunami

Physik!

would be limited to blackouts, disruption in the
communication systems and a rather desirable
effect of brighter auroras or the northern lights in
the sky.

Annet Serena
Il year

41



A BRIEF HISTORY OF PHYSICS

265 BC Archimedes discovers his principle of buoyancy while having a bath.

1020 BC Alhazen, the greatest scientist of the so-called Dark Ages, explains the
workings of lenses and parabolic mirrors.

1490 AD Leonardo da vinci studies the capillary action of liquids.

1550 The reflecting telescope and later the refracting telescope pioneered by
Leonard Digges.

1669-19 Johannes Kepler publishes his laws of planetary motion.

1610 Galileo Galilei observes the moons of Jupiter through a telescope.
1643 Mercury barometer invented by Evangelista Torricelli.

1668 A functional reflecting telescope is made by Isaac Newton, unaware of

Digger’s earlier work.

1675 Ole Roemer measures the speed of light by timing eclipser of the moon of
Jupiter.
1678 Publication of Newton'’s principia, which includes his laws of gravitation.
1760 John Michell explains earth quakes.
1783 John Michell is the first person to suggest the
existence of ‘dark stars’ now wrek,
e
known as ‘black holes’. f—'ﬁ‘
1798 Henry Cavendish determines the mass of the ’-x - &
earth.
1802 Thomas Young publishes his first paper on

the wave theory of light.
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1803

1816

1831

1864

1896

1897

1898

1905

1912

1913

John Dalton proposes the atomic theory of matter.
Augustin Fresnel develops his version of the wave theory of light.
Michael Faraday and Joseph Henry discover electromagnetic induction.

James Clerk Maxwell formulates equations describing all electric and
magnetic phenomena, and shows that light is an electromagnetic waves.

Antoine Becquerel discovers radioactivity.
Electron identified by Joseph Thomson.
Marie and Pierre Curie discover radium.
Einstein’s special theory of relativity published.
Discovery of cosmic rays by victor Hess.

Discovery of the ozone layer by Charles Fabry.

S. Tamilarasi

Sr. George Anto Brahe
P. Srinidhi
[lyear

L A

d""h—-"‘".'
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What is the difference between a physicist, an engineer, and a mathemati-
cian?

If an engineer walks into a room and sees a fire in the middle and a bucket of
water in the corner, he takes the bucket of water and pours it on the fire and puts
it out.

If a physicist walks into a room and sees a fire in the middle and a bucket of
water in the corner, he takes the bucket of water and pours it eloquently around
the fire and lets the fire put itself out.

If a mathematician walks into a room and sees a fire in the middle and a bucket
of water in the corner, he convinces himself there is a solution and leaves.

Physik!
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HUMOUR IN PHYSICS <

A neutron walks into a bar and
orders a beer.

"How much for the beer?"
the neutron asks the bartender.
"For you?" replies the
bartender,"no charge.”

Why do munivars have so much
resistance to Worldly pleasures?
Because they constantly keep saying
ohm ohm ohm which is the unit of
resistance
Eppadi namma physics?

A scientist disconnected his Door bell ...
Can you guese why ???? Try thinking !ll Does light have mass?
Becuase he wanted to win the No bell No._.its not even a Catholic Il
prize?

Physics would have been so
much easier if the "Tree" had
fallen on Newton's head
instead of the Apple!

What happens when
electrons lose their energy?
They get Bohr'ed.

Why did the chicken cross the road? Albert Einstein: Whether the chicken crossed
the road or the road crossed the chicken depends on your frame of reference.

WITH BEST COMPLIMENTS FROM

C2C Engineering

New No.5, Old No.756,

G5th Street, 10th Sector,

k.K.Magar, Chennai - 600 078.

Tele: +91-44-2366 3048/0469

Fax: +91-44-23660543

TSI —— E-Mail: infoi@c2cengineering.co.in
1 1 Som il g Web: www.cZcengineering.co.in

We provide Detailed Engineering Services in Civil, Structural,
Mechanical, Piping, Electrical & Instrumentation disciplines,
Procurement Assistance , Construction Supervision and Project
Management Services for various industrial projects in Pharmaceutical,
Chemical, Petrochemical, Oil & Gas and Paint Sectors.

Physik! 50



SHLELACHL NG saedMmSETmenSH6T
esuuly Gow vagRpg?

B o aGmening sefled CeTan 2 GTer &ETeTTIg &N gnl_ Q)55 " CLTCIoL 19.5 5 6vTeRTTIY 56T
Bl&sayib F1%mressior® oL Lesr. QU CLm &G8yriomg s Ferravser erestn G\ Lwi G\ resL Glauuialled
BIDLD LOTMILD 5 GITGRTTLY. &GV 55 GV0T & GRTGSTTI. & GIT LOL (HLOGO T FIeV & (TS GNGST FGIT LiemooLl GTE)ILD Fon eI

STy seled gL 2 UCWISLUBGSSLUILGHDS. @& B wTY @K Few B misGar

TS5 5150\&TFTLTYD b5 G L THTS| GTRTLSTEILD &GRTeRTTI UGT &(HeHLID I ATEHaIS
CsamausGaspu SLGLUUBSS b FTISMGT LI&GHS 5660 T 5% 6l
aqun&g,gi@,mmﬁ)d’mw.

m‘amm : sTiafm SerTav Qisav HnicueTsamss GFiEs avL TeTel) avBeS eTarLIcui

O 2 BAUTERW seTeiTy GFuI(pedD @)F. oL w Qbs HTBLIQLIL5S5TS
5 Flw G\BmfleOnIL L1 GioL_60 19861D YYeT(® QupEISLILIL L G,

SGarmeL SpPlovL e L G &miigh
ik &Garman L. SjweiTETTRIL @)an TS al.
iig) @ers Faveui wHyib &BarrayL
5 @@fmgg Carmmid & evresstmig uilest

m 2a575 &Gissa
DTS EETTS LDTH)
Qo 20f)(HaING 4
Bowrs ST HHna

Cumrl_GL T &esTeRnITIy &6

TTIgGOUW FTIDLIGD g L1G)\TaresT
ILTT®6 2 &L WaIisE@Ehs:E @)bs
e uile) Glevesa pH @I F1q IoewTTs:
@mlugred Curl GLm & BI@ 1L (D 1055 &K IWWTHaD 66N

G®DAUTS L|GLDTMILD @@a;

& (LD ﬁli.l@lb Qﬂgplb ENCTRTY: @g)lqu') Curgy srenr sewentrguiled FPserey CaFiss
Lt &Qarte1[5%@ Caueme. LM 2u151s; HGisHer Gemujd CLITG| STLILIT SJWGTSHET FTigh @)aTS5
&Qarrhlest amissamar &Garrenrl. werserts wTHMNIHDE. CH Fowid Y FHyb HTLILIF
QWGTIHGTTS ANIFDGI. Q)5 LeTei Fevaui 3amissamer ydaflenL_av G\Fiig FOalT I UIGTHTTS
wrdPa) R DGI. L6t Limeii19.6 FTigh G\ TevoTL Fle06u T YW eSTSHET & SCTTen L. SJWEHTH @ L 6T Fnl” (B
Caingl uampuwiLg Foaii &Carrenrl POV O&EMTES IDTNIFDG. HETGHTTIQUjLD F(HELD HEIF
OsaflurHmal.

& Gpids Gggsr
ELPGTD LD Y GWoT(h)

Physik! 51



Oran;x makes eleciroMc®
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FLORANIX, No. 9, Ninth Lane, Shastri Nagar, Adyar, Chennai — 600 020.
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FUN WITH PHYSICS

L. Puzzles
Figure out the following questions in the boxes provided. Use the letters in the circled boxes to
find out an apparatus (final answer).

U0

OL O

rays can be deflected by electric and magnetic field.

of alens is the capacity of a lens to gather light

from the object.

O O f a sound depends upon its frequency.
The region of the atmosphere
above troposphere is O O
The spectrum of the sunis a O spectrum.
Final answer :
O performs functions of both modulator and demodulator.

Very small stars having diameter 1/50™ that of the sun are called

OHEE |

The ratio of normal stress to volume strain within the elastic limits is called as

Cathode ray consists of

O modulus

@)

U

0) O

Final answer :

Physik!

energy is the energy possessed by a body by
virtueof its position
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3. a. A kilowatthour is a unit of O O

b. The minimum measurement that can be measured accurately by an instrument

is called the O O .

¢. When a lens is thicker in the middle than the edges it is called a

O O lens.

d. The unit of resistance is O O

e. Permanent magnet is made from O O
substances.

Final answer :

DID YOU KNOW?

74 Can you cool down the kitchen by opening the door of the fridge?

No. Refrigirators don'’t actually make things cold, the just remove the heat from them. All
the heat energy has to go somewhere. So it is dissipated back into the room.

If you leave the door open, the refrigerator will have to work harder because it will have
to remove the heat from the entire room, not just inside of the refrigerator. It will put the heat
right back into the room, making it hotter.

7 How does real submarine conrol whether it floats or sinks?

They have large tanks (ballast tanks) on their sides which they can fill with water to
increase the submarine’s density and sink, or to surface the core of the submarine, it lets out air
into the tank making water to rush out through the flood ports making the submarine more

bouyant.
L. Ansel Mely
11l year
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II) Connect the figures and find out the words e.

i
vy
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Riddles

1. Find out a wave from the given elements. Americium & Fermium

2. A bear walked south for 1 km, then west for 1 km, then north for 1 km and ends up in the same point
from which it started. What color was the bear?

3. This type of display illuminates tiny colored fluorescent lights to form an image. Each pixel is made up of

three fluorescent lights — a red light, a green light and a blue light. Just like a CRT television, this display
varies the intensities of the different lights to produce a full range of colors. What type of display is it?

4. Tam a quantity of distance but my name might mislead you to think that I’'m a quantity of time. Who am
1?

5. For me the shortest length of the pipe is /4, where € is the wavelength.The fundamental and the overtones
emitted by me form the odd members of a harmonic series. Who am I?

6. Whatis similar between gold and the distance between the sun and the earth?

7. Tam built using Thermodynamic principles. I am used in every house to keep items fresh. Who am 1?

8. These waves are produced by electric oscillators and can be detected by resonant RLC circuits. These
waves are used for wireless communication. What are they?

9. Iam a small mass of rock like materials. I am surrounded by vapours of large masses and I revolve in
highly elliptical orbit. Who am 1?

10. I'am inherent in any lens. You cannot separate me from a lens even if you manufacture it with utmost
care. Who am I? @ ‘
. L% A
DID YOU KNOW ? !
v How did spectacles originate ?

Lenses are the key components of spectacles. It was discovered around 1000 AD that a
glass sphere, when placed on the surface enlarged the contents of the surface beneath them. The
first wearable eye glasses were made by an Italian, Salvino D’Armate, in the 13" century AD.

7 How did iphone get its name ?

iphone can be customized to suit the user and hence it gets its name and can be altered to
individual taste like ipod. Ithighlights the ‘I’ — individuality of the users.

Bhavana J.
Il year
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Complete the crossword puzzle using the clues given.

°S
A
C
C
H
A
] B
I
M
E
-
E
R
CLUES:
Left to Right :

2. Stars twinkle due to

7. The moment of inertia is measured with respect to the axis of
8. ____ Spectroscopy is due to inelastic collision of molecules.
10. The thermocouple is based on the principle of effect.

Right to Left :

1. The temperature above which a ferromagnet becomes a paramagnets called ____
temperature.

5. Itisalso called as couple.

11. This principle is otherwise known as Principle of Least Time.

Top to Bottom :

4. Itis adevice used to measure the optical rotation of sugar solution.

6. The Work done in charging a is stored up in the form of electric potential
energy.

12. Mesons and Baryons are made up of sub units called
13. When a bigger drop splits into smaller drops energy is .

Bottom to Top :
3. 1s an anti particle of electron.
9. P+1/2 v + gh=constant is equation in Fluid dynamics.

Physik!
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TRAP YOUR UNIT

rfn|e |hla |z |[iI |t |t
y s |vi]io]|l [t m|g | m
e |e|f |h|le|r [0 |u]|V
| [c la |m|d Kk |[i || |o
ujlofr |e|nje |hi|l |g
o nijfa |t [a |l [o]|] |r
] |d|jd|r |c |v | g |k |a
mi|o |l |e|n ||l |r [o|m
g r d 0O e r e P
What is the following find out :
1. unit of potential difference? .
2. unit of length? Eﬂg: gt
3. unit of mass? fuey g
4. unit of time? :
. . a|nor 'zl
5. unit of electric current? wyo 11
6. unit of temperature? oyw ol
7. unit of luminous intensity? bRl 6
8. unit of amount of substance? sjow  °g
9. unit of capacitance? _
) elppued 7
10. unit of conductance? umney ‘9
11. unit of resistance? ' :
: . alodwe g
12. unit of electric energy? :
. : puooss 'y
13. unit of self inductance? :
: . . weiboyy ‘g
14. unit of co-efficient of mutual inductance? :
15. unit of frequency? 1ol e
oA '}
S.Uma
C. Indumathy slamsty
P. Nirmala
Il year
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IV.

Answers

Puzzles

(a) Cathode (b) Aperture (c) Pitch  (d) Stratosphere (e) Continuous
Final Answer : TRANSISTOR

(a) Modem (b) White Dwarfs (c) Bulk (d) Electrons (e) Potential
Final Answer : BIPRISM

(a) Energy (b) Least count (c) Convex  (d) Ohm (e) Ferromagnetic
Final Answer : CALORIMETER

Connect the figures

(a) Carnot engine (b) Bunsen burner (c) Air conditioner (d) Lightning arrester
(e) Overhead projector (OHP) (f) Newton’s rings (g) Wheatstone’s bridge
(h) Motherboard

Riddles

(1) AM/FM (2) White (because polar bear since the bear would be making a circle around
the north pole) (3) Plasma display (4) Light year (5) Closed pipe or flute (6) Au (gold - symbol,
distance - unit - Astronimical Unit (AU)) (7) Refrigerator (8) Radiowaves (9) Comet (10)
Aberration

Crossword

V. Guess Who?

a. William Rowan Hamilton
b. Georg Ohm

c. Michael Faraday

d. Albert Einstein

Zlax|T(OO>

oo

e. Edwin Herbert Hall

f. J.J. Thompson
g. Christian Doppler

(m|—|m=|H
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Graphene scoops the physics Nobel- 2010

This year’s Nobel prize for physics has been awarded to Andre Geim and Kostya
Novoselov for the discovery of graphene - single-atom-thick layers of carbon. The researchers
from the University of Manchester, UK, were awarded the prize, worth SEK10 million
(£937,000), for their finding that flakes of the material can be pulled from graphite using sticky
tape.

The discovery was made by chance in what Novoselev describes as a ‘fun Friday
afternoon project’. But it quickly spawned a huge field of research, as the unique properties
of graphene were explored and exploited. ‘Graphene is a marvellous material to work
with,’ says Novoselov. ‘Anybody can do it - which is probably why it has spread so
widely so quickly.’

Graphene combines a huge variety of physical and chemical properties in a single material.
This makes it suitable for a wide range of applications - not least in electronics, sensing and
fundamental studies of the way electrons behave when confined in two dimensions.

Alan Usher, director of the Centre for Graphene Research in the UK, says he is not surprised
by the award. ‘For decades graphene was seen as a purely theoretical interest because
in the 1930s it was predicted that it couldn’t be stable, he says. But Geim and Novoselov
decided not to believe the theory and just tried it for themselves.’He adds that the simplicity of
the ‘sticky-tape’ technique they employed only makes the discovery more remarkable: “That’s
the kind of science that really deserves recognition.’

Novosolev and Usher agree that the future of graphene technology lies in being able to
make large scale devices. They point towards work by Jong-Hyun Ahn and Byung Hee Hong
of Sungkyunkwan University, Korea, who made a 30-inch transparent graphene film and a
functional touchscreen display earlier this year.

Novoselov is enthusiastic about the future for graphene research:’ ‘We have a fantastic
time playing with graphene,’ he says. ‘Every day we go into the laboratory something
new comes out.’

Jaicy Evanglin Rinu
lllyear

Andre Geim and Kostya Novoselov
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Laurels to the Department (2010 — 2011)

Third Years

Annet Serena

Sr. Sahaya Mary
J. Arul Sylvia

S. Sahana

Jean Victoria
Devi Chandana

Sharon Tamilselvi

Second Years

Jennifer Neecia.C

Janani

Jennifer
First Year

Glorina

Hanna

Sharmila

Magdalene Lycia

Merlin Sunitha

Physik!

— 15t place — Fashion Show (Stella Maris — Inter years)
— 1%t place — Slogan writing (SIET College — Physics Fest)

— 3" place - Paper presentation (Anna Adarsh College — Physics Fest)

— 2" place — Sci-Fi writing (Loyola College — Physics Fest)
— 2" place — Slogan writing (SIET College — Physics Fest)
— 1t place — Western Dance (Stella Maris — Inter years)
— Represented Tamil Nadu for the Firing Cadre in the
All India Level Vayu Sanik Camp (NCC)
— Represented Tamil Nadu for the Republic Day Parade - New Delhi
— Nominated for International Youth Exchange Program (NCC)

— Selected for Workshop in Physics Education & Research (WPER)
at lIT - Madras.

— 3" place (Bronze) - Best Cadet Award (NCC)
— 2" place - Fashion Show (Stella Maris - Inter years)

— Selected for Workshop in Physics Education & Research (WPER)
at lIT - Madras.

— Tournament Winner (Stella Maris - Sports Team)

— 2" place - Ice Breaker (Stella Maris - Inter years)
3" place - Folk Dance (Stella Maris - Inter years)

— 2" place - Ice Breaker (Stella Maris - Inter years)

— 2" place - Ice Breaker (Stella Maris - Inter years)
3" place - Folk Dance (Stella Maris - Inter years)

— 1%t place - Collage (SIET College - Physics Fest)
— 1stplace - Kite Making (Stella Maris - Inter years)
— 1stplace - “THEME contest” for Stella Maris Youth Convention

—1st place - Collage (SIET College - Physics Fest)
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