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MODEX 
The Model Exhibition 
 
MODEX provides the 
platform to foster 
imagination so that 
technical brilliance can 
shape reality. Here we 
invite people with ideas 
which have the caliber to 
increase the human 
expectations from the free 
mind. This MODEL 
MAKING CONTEST is 
the ‘Soul of Technex.’ 
 
BYTE THE BITS 
The Software Arena 
  
TECHNEX presents the 
software arena in 
association with Mentor 
Graphics, Google, GE to 
acknowledge amazing 
miracle and honor the 
greatest exponents of the 
field with an amazing array 
of events. Five events were 
organized under this event: 
 

1. Eniac  
2. Code Warriors  
3. Night Shift  
4. Endeavour 
5. Soft Lounge  

 
 
 
 
 
 
 
 
 
 
 

XTREME 
ENGINEERING 
Creating Possibilities 
 
The ideal engineer is a 
composite ... He is not a 
scientist, he is not a 
mathematician, he is not a 
sociologist or a writer; but 
he may use the knowledge 
and techniques of any or 
all of these disciplines in 
solving engineering 
problems. 
 

EVENTS 
 
Xtreme engineering deals 
with practical engineering 
problems from six 
engineering branches. 
Events under this banner: 
 
      1.  ChemoFlaze 
      2.  I-Struct 
      3.  Em-Powered 
      4.  Electronica (in 
association with Cadence) 
      5.  Mechaniche 
      6.  MetaMorphous 
 
ROBOTRIX 
The next small BIG thing 
 
 
 
 
 
 
 
 
 
 
 
 

Extreme precision, 
intelligent design, 
encompassing, sufficient 
maneuverability, smooth 
controls, and applicability 
to a wide range of tasks are 
the essential features of the 
robots. 
Face the raw challenge, 
train your creation to 
sustain different challenges 
and prove your supremacy 
over these machines 
Events under this banner: 
 
1. Optika 
2. Treasures of da Deep 
3. Race thru the Maze 
4. Colour Sandwich 
 
ASTRO BOUT 
The space know how 
 
Astro Bout aims at 
delivering newer 
technologies to the world 
in the field of space 
exploration. Astro Bout is 
a five level competition 
that will test the research 
capabilities, quizzing 
skills, creativity, 
knowledge and even 
practical implications. The 
last man surviving these  
 
 
 
 
 
 
 
 
 
 
 

       INDUSTRY SPONSORED PROBLEMS    
      

This special section of events is designed to give Technex a direct interface with the Industry. In 
this section, problems are set by the company. This approach will not only provide an industry-
oriented professional touch to the event as a whole but can also provide some very innovative 
solutions to the company concerned.   
This year the problems were given by GE. The winning team got support from researchers at GE, 
JFWTC in terms of review, and financial support to carry out their further research with help of 
their faculty using Institute facilities  
The given problems: 
1. Methodology for ash content reduction in Indian coal by 50% of its existing level.  
2. Maximize solar power output from existing solar panel foot-print 
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five rounds will be 
declared the Monarch. 
 
 
AIR BOURNE 
 
It all started with the 
Wright Brothers when they 
chased the dream of 
conquering the skies...of 
flying without wings and 
since then their invention 
has been revolutionized... 
and today we have the 
supersonic planes in our 
show case. 
Participants made a glider 
which can travel maximum 
horizontal distance when 
launched from a launcher 
from a certain height and 
any angle from the 
horizontal. 
 
 
PANCHATANTRIKA 
Hunt for a complete man 
 
(In association with TCS) 
The race is on to search the 
one outstanding person 
which can outperform 
every difficulty and cast a 
lasting impression in every 
sphere of life. 
Panchatantrika is a hunt for 
the complete man…the 
perfect tech whiz who not 
only possesses sound 
technical knowledge but 
also various life skills.  
It is a five stage battle 
which will effectively 
separate the wheat from 
the chaff. 
 

PAPYRUS 
Paper Presentation Competition 
 
Papyrus-the paper 
presentation competition-
provides a platform for 
bringing forth and 
presenting innovative ideas 
or researches in front of a 
panel of experts. 
 
SPECTRUM 
Creativity at its Best 
 
This is an event for – “The 
imaginative class of 
TECHIES”  
Spectrum is an event for 
all those who have a 
creative bent of mind. It 
consists of the following 
Events. This event gave 
awards to the best   
photographs, 
documentaries, posters. 
Events under this banner 
 
    1. E-Motions 
    2. Tech-Flick 
    3. PosTech 
 
 
BAL VIGYAAN 
Catch 'em Young 
 
(In association with 
Resonance) 
This event aims at 
capturing the young 
talent...the school going 
children who have a 
scientific bent of mind. 
Balvigyaan will not only 
provide a platform to 
children for presenting 
their ideas but will also  

develop in them a 
scientific attitude 
everything in a fun way. 
 This event has witnessed a 
lot of participation from 
the young up coming tech-
whizs in the past. This year 
too the talent presentation 
would be monumental. 
 
GAMES BOND 
Dare to belong 
 
Time to get out of the 
jungles of Vietnam coz 
there’s a crucial 'Counter 
Strike' that you have to 
command. 
Break away from the sands 
of time coz there’s an 
entire 'Empire' waiting to 
be ruled. Zoom past the 
drag racers coz you feel a 
'Need for Speed' that has 
never been quenched. 
What is there to life 
without some thrill and 
entertainment? So, here’s 
the call for all the gaming 
buffs who like to 'live it on 
the edge'. 
 

*** 
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experience senses that 
will be new to you – for 
example ultrasound, 
infra red and even X-
Rays. But what does 
that make you? What 
will it mean to be a 
Cyborg? 
 
From my own work, 
communicating by 
thought alone, directly 
between brains, must 
provide an enormous 
commercial opportunity. 
Meanwhile assisting 
people who are disabled 
to operate technology 
around them will 
considerably facilitate 
lives in the future. 
Using neural signals to 
operate a robot arm and 
subsequently to feel 
what a robot hand was 
feeling were things we 
achieved back in 2002  
– a version of this was 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

exhibited more recently 
in Vienna with direct 
application on a 
disabled individual. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
But there are dangers. 
Certainly human 
individuality will 
diminish, but we will 
gain much from our 
communal network 
merely the next, natural 
step. But it will be a 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

base. This is the way 
society has been 
moving – Cyborgs are  
field day for hackers – 
hacking directly in to 
someone’s brain will 
mean a form of control 
never before 
experienced. 
Indeed the concept of a 
software virus affecting 
an individual’s nervous 
system doesn’t bear 
thinking about. Clearly 
security will need to be 
far greater than it is 
with the systems of 
today. 
There is no question in 
my mind however; by 
2050 it will be Cyborgs 
who are in the driving 
seat on earth. Humans 
will be some form of 
subspecies. I can’t 
wait. But after all I 
want to be a Cyborg. 

“Hacking 
directly in to 
someone’s 
brain will 
mean a form 
of control 
never before 
experienced”

***
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Data Storage: 
A Nanotechnologist’s  

Perspective 
 

Dhishan Kande 
 

Dhishan Kande is a Metallurgy 2007 batch pass-out of IT-BHU and is currently pursuing   
PhD, at Materials Science and Engineering, Carnegie Mellon University, PA, USA 
His area of interest is Hard Disk Technology.          
 
 

Well this article is not about using 
complicated scientific terms and impressing 
a very narrow section of society. The aim is 
to bring certain scientific accomplishments 
to light, and demonstrate the kind of impact 
that they have on humanity.  
 
Talking of the impact that hard disks have, 
the following figure was taken from the 
presentation of Seagate, a global player in 
this industry. 
 
Apart from being lucky enough to be 
working in a research group that claims to 
be the best in magnetic data storage research 
in the US, the inspiration for this article 
comes from a “YouTube” video I saw 
sometime back.  It was about the Nobel 
Prize in Physics for the year 2007.  
 
 
 
 
 
 
 
 
 
 

Well frankly speaking I never bothered to 
find out about the Nobel Prize winner every 
year, and even if I did, I thought I would not 
understand the work anyway, then why 
bother! 
But this one caught my attention. 
The video talked about iPod nano and I was 
like: “IPod nano and Nobel prize?” 
 
Well the video showed that  
 

“The Nobel Prize in physics 
for the year 2007 went to two 
guys for their discovery of 
the technology that made the 
iPod nano a reality”. 
 
I am talking about Albert Fert (France) and 
Peter Grunberg (Germany). 
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They came up with the discovery of Giant 
Magneto resistance that was later used in the 
read heads of the hard disks in every 
computer, laptop, and iPod known today 
(including the iphone).  
 
Magnets have been a part of our lives ever 
since we were born, ranging from the 
magnets that we played with as kids, to the 
iPods that we so stylishly carry in teenage, 
to the transformers that regulate power 
delivery. The earth itself is a giant 
electromagnet! 
 
From our basic physics, we all know that 
when we apply an external magnetic field 
(say we place a magnet) and place a material 
like Iron close to it, it gets magnetized. Even 
after removing the magnetic field, the iron 
remains magnetic. In a way, it has stored a 
signal. Every piece of information can be 
represented as binary code i.e. either “0” or 
“1”. Also in materials, we have a specific 
direction in which they magnetize easily 
(easy axis of magnetization). So if “0” can 
correspond to magnetization in one direction 
(easy magnetization direction) and “1” to the 
direction opposite to it (which is still easy 
magnetization direction) then we are storing 
information in magnets. So having an array 
of magnetic powder particles that move 
under a coil made the first hard drives. 
Depending on whether there is a “0” or a 
“1”, the coil magnetized the powder particle 
in one direction or the other, thus storing the 
data permanently. 
 
But how many magnets should we have just 
to store the name of a person? 
Every alphabet has a binary code and there 
are many such alphabets; hence we need a 
huge number of magnets to store a small 
name that way. 
Well if some people are still under the 
impression that nanotechnology is an over-
hyped term and it has never been put to use 

in industry on a large scale, they are truly 
mistaken. 
By using the techniques of nanofabrication 
we can make magnetic grains of a few 
nanometers size, each of which can store a 
bit of information. So the current hard disks 
that we all use in our computers are thin 
films of magnetic material that have millions 
of these tiny magnetic grains storing huge 
amount of information.  
 
The current hard disks are made of Cobalt-
Chromium-Platinum alloys. In the future 
they will just be Iron-Platinum. It won’t hurt 
to know that there is 30% (mole) platinum in 
the hard disks of today. On a lighter note, 
the problem is that people have not been 
able to successfully extract pure Platinum 
metal from the used hard disks.  
 
 
 
 
 
 
 
 
 
The hard disk industry is money intensive 
and has global penetration. The major 
players are Hitachi, IBM, Intel, Seagate, 
Western Digital, Fujitsu, and Showadenko. 
It is driven by pure research and 
development and the money that goes into 
this kind of research is unimaginable.  The 
following curve shows how the new 
breakthroughs in technology have 
maintained a continuous rise in data storage 
capacity over the decades. 
 
In fact the following lines were taken off the 
website of Hitachi: 
“Notebook computers can be as powerful as 
desktops these days, especially as hard-disk 
makers like Hitachi Ltd. grab industry 
bragging rights by unveiling a 500-gigabyte 

If they do, every hard 
disk‐owning man would 
have a wife who wears 
Platinum jewellery! 
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THE EXCITING WORLD OF ENGINEERING 
Shivam Srivastava 

 
The author is a senior undergraduate student of civil Engineering. His area 

of interest is Structural Engineering in which he has published several 
international papers. He wants to pursue PhD in this field.   

 
 

Is ‘addiction’ really a negative word, 
or is it one of those words that have been 
painted black and have lost their 
objective meaning. Is it just an 
infatuation that dangles dangerously 
close to craziness? Or an obsession that 
yields nothing fruitful? Maybe, addiction 
is an obsession. In fact, it is an 
obsession. But, it is this same obsession 
that has given so many inventions to this 
world that it is now so pleasantly littered 
with them. It is this same obsession that 
has made this world what it is. 
 
Obsessed to create; addicted with the 
power to create, and sometimes so 
woefully ignorant of the other pleasures 
of this world….perhaps this is what 
engineering is. And if I say that it is this 
obsession that makes engineering 
exciting, it might not cut much ice with 
the common man. He is fascinated with 
the final creation but perhaps not excited 
with the process. So, what’s the 
difference between those who are 
fascinated and those who are excited? 
Everyone looks at the pyramids and says 
‘Wow!’, a civil engineering student 
looks at them and says ‘How?’. I will try 
not to be ostentatious, but to be excited 
with this ‘How’ requires a certain degree 
of reasoning power. 
To be stuck in a physical problem on a 
subject you love, you can spend hours 

and might not get the solution, but still 
you will spend another several hours on 
it. It is the ticking of the brain and the 
cessation of time that is exciting, 
scratching the rust on the problem and 
getting to the fresh solution is 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
exciting, getting stuck at dead ends and 
then finding a way out, which is 
exciting.  
 
Everything, everything in this world, 
from a piece of paper to a 
microprocessor, a paper boat to a space 
shuttle; everything starts with as single 

Tacoma Narrows Bridge, Washington, U.S.

“The Tacoma Narrows 

Bridge failed just 
because engineers failed 
to foresee the wind. 
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stroke of imagination, a thought, an 
almost insignificant idea. Those who are 
blessed with this brilliance possess a 
special quality- they dare to dream. But, 
it is not that simple, for when the 
innovation and creativity of a human 
mind settles the destiny of a thousand 
others, it’s definitely not that simple. 
That is where technical excellence 
comes into play. The things engineers 
produce may be works of art for them, 
but they are not made only to soothe 
their eyes. These are invariably things 
for general human use and benefit. 
People trust them with as much as their 
lives. An airplane was someone’s dream. 
People failed a hundred times, finally it 
turned to reality. Now, thousands use 
them and they take it for granted that it 
won’t crash. People don’t appreciate 
how much brain and sweat goes into 
making a bridge. The Tacoma Narrows 
Bridge failed just because engineers 
failed to foresee the wind. That was a 
disaster. But, still when thousands cross 
any bridge on any given day, they take it 
for granted that it won’t fall. Now 
consider this. When thousands visit any 
art gallery every day, do they, in this 
case also, take it for granted that they 
will admire it. No. The argument is ‘art 
is something much above the mundane 
things of this world’, mundane things 
such as engineering. Well, an engineer 
makes things with his heart, soul and 
brain. Beautiful skyscrapers, bridges and 
buildings are as much a work of art for 
him as modern day paintings are to a 
painter. 
 
There is also another, rather amusing 
fact about engineering. While engineers 
are all excited, charged up and focused 
on their endeavors, they take the same 
excitement out of the common man’s 
life. How? Sample this. Graham Bell 

was no less than thrilled to hear the 
voice over the wire from the other room. 
Now, overseas calls from thousands of 
kilometers away, fabricated waves 
traveling with your voice over the seas, 
over the clouds, are no more spectacular 
events. Airplanes fly overhead and 
nobody gives these slender beauties a 
second thought. Well, it seems engineers 
are themselves the devices that turn 
astonishing things into routine. 
 
The physical world is what has inspired 
generations of thinkers. Nature has been 
the constant source of inspiration for the 
intellectual minds. Structural 
engineering is that field which derives its 
elements from the nature and turns them 
into marvels that blend with nature itself. 
Good structural engineers understand the 
surroundings like a brute force; grace is 
in integrating with the nature so that 
both nature and the structure appeal as 
complimentary. The prospect of 
‘creating’ a formation that touches the 
sky out of flat barren soil, cantilevers 
that jut out the cliffs and join above a 
raging river, a hole blasted through the 
body of a mountain to the sunshine on 
the other side, this is what fires a civil 
engineers’ ambition and the fact that 
these things can be learnt and done 
ignites the minds of a structures student. 
One such endeavour that is still on the 
drawing board is the proposed bridge 
that is going to connect the continents of 
Asia and North America across the 
Bering Straits. To say the task is 
gargantuan will be an understatement… 
reasons being obvious. Nothing so big 
has ever been built, the weather 
conditions are best described as 
extremely treacherous. Thick blocks of 
ice will come with great momentum and 
crash into the piers. The wind velocity is 
phenomenal. How does a structure stand 
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A: It was not until late nineties I started 
animating with laser and actively mixed 
art with science on stage. At my 
electrical engineering firm, we work 
with laser lighting for many purposes. 
One day it struck me to use the strong 
beam of light for life-size animation on 
stage. After some experiments, the 
mission was successful. The very laser 
light we used for engineering work, was 
manipulated to be used as a paintbrush 
to create laser graphics and animation in 
space. Soon I was using laser animation 
to act with live actors on stage. In 2000, 
“Calcutta Forever – A Laser Fantasy” 
was shown at the prestigious Nandan 
Theater of Kolkata and was promptly 
recognized as India’s First laser 
documentary shown inside a theater. My 
next laser show “Dancing with My Soul” 
at New Jersey, was the recorded as the 
First life-size laser animation integrated 
with live action on stage, and in 2006, 
“Enlightenment of Buddha”, a laser 
show mixed with live action received the 
coveted Artistic Award (Oscar of Laser 
industry) in Italy, from International 
Laser Display Association (ILDA). 
   

 Q: What is SorcarScope? Sir please 
tell in details along with brief technical 
details also. 
  

A: Laser is the acronym for Light 
Amplification by Stimulated Emission of 
Radiation. It is a thin beam of light the 
intensity of which can be varied to 
perform a wide range of activities:  

starting from delicate eye surgery to 
melting through a thick piece of iron. 
Entertainment with laser falls 
somewhere between the two. 
“SorcarScope” is a technique I 
developed through which live actors on 
stage can act simultaneously with laser 
without any fear. First time I used the 
technique was for “Dancing with My 
Soul” where the laser-soul comes out of 
the live performer and dances magically 
with her on stage. Through SorcarScope, 
the intensity of laser power can be cut 
down to a safe level, without any loss of 
quality in its aesthetical impact. Through 
this, I can project the laser graphics 
which seem to be magically floating in 
space for interaction with live actors.  
  

 Q: From your life it appears that you 
are more interest driven rather than 
money driven?      
  

  A: Absolutely right. Most of my 
activities are interest driven rather than 
money.  When you love to do 
something, you just do it. Love cannot 
be measured by money.  

  
  

 Q: What would be the best advice you 
like to give to our students. 

  

  A:  Love your work with all your heart 
and have full confidence in yourself.  

   Success awaits you. 

 
 
 
 
 
 

***
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Problem etc. to name a few). Modern 
cryptographers don’t want these ciphers 
to be unbreakable; they only want them 
to not break before the death of  
Universe! For example, consider the 
most widely used encryption scheme 
today, RSA (based on integer 
factorization problem). It will take years 
to factorize a suitably chosen number of 
the size around 1000 bits, even on a 
super computer.  
 
A natural question then arises, what if 
someone comes up with a better 
computation model? The answer is: Of 
course, attempts are being made to build 
quantum computers which can solve 
factorization problem (for example the 
Grover’s algorithm) in lesser time, but 
side by side a new set of Quantum 
Cryptographic algorithms are being 
developed to deal with these quantum 
machines. Also there are some schemes 
like Multivariate Public Key 
Cryptography that will survive even the 
quantum attacks. 
   
The other part of the story constituent 
cryptanalysis. A typical cryptanalysts 

thinks like ‘Every Code is made to be 
broken’. Unlike code making, broken’, 
unlike code making, cryptanalysis is 
more like an art than a science. There are 
no set of pre-defined rules for 
cryptanalysis. It requires a bit of 
mathematical intuition and luck. 
Techniques ranging from hardcore 
mathematical techniques like differential 
attacks, linearization attacks, and rank 
attacks etc. to side channel attacks 
(attacks on crypto hardware) like Power 
Analysis Attacks, Acoustic Attacks etc. 
have been used. Recently, an Acoustic 
Attack (a system for deciphering the 
codes from sound that comes from the 
computer while encrypting) was 
proposed to guess the RSA modulus. 
Some clever cryptanalysts use well 
established techniques for solving other 
problems, to solve the cryptographic 
primitives like use of SAT solvers to 
crack hash functions. In fact 
cryptanalysis is one of spur to develop 
more and more secure system. This is 
just a snapshot; the history of cryptology 
is full of stories of cryptanalysis and 
consequent cryptography.  
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few billion years old. The thermonuclear 
origin of energy solved this problem. When 
hydrogen fuel at the centre of a star is 
exhausted producing helium ash, burning 
stops but this does not signal the death of a 
star. Helium fuel can burn too, into carbon 
and oxygen producing energy, but the 
temperature at the centre of a star when 
hydrogen is exhausted is too low for these 
reactions to take place. A star goes through a 
series of structural adjustments until helium 
starts burning at the centre. During the 
intervening period hydrogen fuel in a shell 
outside the centre burns to helium to supply 
the energy a star needs to keep shining. Stars 
which have masses lower than about 8 times 
the mass of the Sun cease to have nuclear 
burning once their helium fuel is exhausted. 
Such stars eventually become white dwarfs 
after shedding their extra mass. Their 
centers are so dense that the electron gas 
there is degenerate and the pressure due to 
electron degeneracy is enough to balance the 
inward gravitational pull. Stars which have 
masses larger than 8 times the mass of the 
Sun go though further nuclear evolution and 
the more massive among them continue to 
burn until their centers become iron rich. 
Nuclear burning with release of energy is 
not possible once iron nuclei are formed  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

they are the most tightly bound nuclei found 
in nature. In a massive star whose centre is 
thus full of iron nuclei and which ceases to 
produce any more energy, the inward march 
of gravity cannot be halted. When gravity 
finally overwhelms, these stars produce 
supernovae which release enormous energy 
into space blowing up their outer regions 
while the inner core becomes a neutron star. 
Freshly cooked heavier elements are then 
strewn into space. They mix with the 
existing interstellar gas and become a part of 
the molecular clouds where a new 
generation of stars is born. As the cycle of 
birth and death of stars is repeated, material 
in our Galaxy becomes richer and richer in 
heavy elements. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Thus the calcium in our 
bones and the iron in our 
blood and the oxygen we 
breathe have all come 

from stars that have lived 
and died. We are truly the 
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