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Letter From the Editor

My Dear Hokies,
WELCOME BACK]!

I hope everyone had a restful break and is now ready

to face the new semester and the winter with both
excitement and woolens. As always, this issue also
contains many interesting articles on a range of topics.
If you missed the CES in Las Vegas this year, no worries.
We have some spectacular photos to share with you.

For those of you interested in summer employment

and internships, check out the article about CAMEOC
upcoming job fair. In addition, our new series on
engineering minors provides options that will boost your
resume without piling onto your workload.

On the geekier side of things, you can find out what
Marty McFly and quantum locking have in common,

as well as the top five pieces of technology bound to
change the world as we know it. For you INASA-minded
folks, we have the conclusion to the Race to Mars zeries
that was introduced in the September issue.

Engineers’ Forum always welcomes some new faces on
its editorial board. We are constantly looking for fresh
faces of all different majors for filling our writers” and
photographers’ position. Shoot us an email, and we will
involve you in the job you like. Please do not hesitate to
contact us if you have any questions or suggestions, and

feel free to check out cur website at http:ff\xmrw.ef:org.
wtedu/ the next time you’re avoiding your homework.

Thanks,
Sumedha

(Editor-in-Chief)

<

5l

Sumedha Mohan

URL:http://www.ef.org.vt.edw/

Mernber of Engineering College Magazine Associated. The opinions
expressed in the Engineers’ Forum do not necessarily reflect those
of the administration, faculty or student body of Virginia Tech.
Copyright 2009 Engineers’ Forum. All rightsreserved Reproduction
in whole or in part without permission is prohibited.
Printed in the TEA.
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CAMEO Engineering CareerFest

For all you engineers worrying about your plans
after this semester, it's not too latel Even if

you missed the Engineering Expo in the fall,
there iz still an opportunity to find your perfect
internship, co-op or full-ime job. In mid-
February, The Council for the Advancemnent

of Minority Engineering Organizations
(CAMEQC) will sponsor an anmial CareerFest
for all College of Engineering Students, both
graduate and undergraduate CareerFest s a great
opportunity for enginesring students to find
potential employment and network with peers
and company representatives. If the dlure of
employment isn’t enough, however, students will
also have a chance to win door prizes like gift
cards ot an iPad.

In preparation for the event, students are
encouraged to register and upload their resume
on the CAMEO website (http:/ /www.cameo,
orgvt.edu) for the employers to browse. The
website 15 also an excellent resource to seswhat
companies will be attending, thus allowing you to
be better prepared for the CareerFest. Students
will also be able to browse what engineering
major the different companies arelooking for
and the type of employment they have available
Alittle bit of research makes for a great
introduction, and shows representatives that
you’te serious about being employed.

The companies that attended CareerFest in

the past indude Microsoft, Tennessee Valley
Authority, Bechtel, Northrop Grumman, URS
Corporation, Volvo, INationals Instruments,
MIT Linceln Laboratory, and over 80 other
companies looking for smdents in various
enginesting fidds. The offidal CAMEQ website
will post the companies attending this year, as
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N
Upcoming job fairs

for Students

well as the details on information sessions that
many companies hold prior to CaresrFest

Whether or not you have already found
employment, CareerFest also needs volunteers
for tasks like driving, checking in students and
employers, and answering general questions.
Wolunteers will recerve a free T-shirt and lunch
for their troubles More information about
volunteering can be found on the website, or you
can send an email to cameo(@vtedu.

For non-engineers, there is another opportunity
to find an internship or co-op for the summer.
Career Services sponsors “Connection Co-op
and Internship Job Fair” for all majors including
undergraduates and graduate smdents,

The companies that have attended in the past
indude Ingersoll Rand, Northrop Grumman,
Danaher, Altria, and many more Thelist of
employers attending this year is available on the
Career Services website (http:/ /www cateer.
vtedu).

Career Services will also be hosting prep
workshops before Connection for resume
writing and interviewing tips. The date and
location for the workshops can also be found on
Career Services website. Once there, you can find
more information about other spring career and
job fairs that are major specific

Awngeln Mowusam is a Junior Biological Systems Engineer

CAMEO Engineering CareerFest

WHEN
Thursday, March 1st, 2012
[10:00 am - 4:00 pm|

INTERVIEWS
Friday, March 2nd, 2012

WHERE
Squires Commonwealth Ballroom

Connection Co-op
and Internship Job Fair

VWHEN

Tuesday, February 14, 2012
{(10:00 am-4:00 pm )

INTERVIEWS

Wednesday, IEebruary 15, 2012
(8:30 am - 5:00 pm)

WHERE
Squires Student Center
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Innovation Space

Need a video camera for a class project? Or a
sound booth where you can record your nezt hit
single? How about a machine that’ll tfransform
those ancient slides from your parent’s atfic

into digital images? Or maybe you’d just like

to borrow an iPad for a week. For all this and
more, look no further than Tech’s Innovation
Space (I3}, located in Torgersen Hall. In addition
to offering classroom space and equipment
loans, Innovation Space offers lessons for
Tech’s students and staff on how to use new

technology and existing software programs such

as Photoshop and Dreamweaver And the best

part of all? Itk absclutely free

Engineers’ Forum * February 2012 # 6

Virginia Tech was chosen among 10 other
universities in the early 1990s by now-
international software companies that wanted
to implement use of their products and
technology into schools. These corporations

- Sony, Macromedia, and Adobe, gave the
university educational discounts and started
what was then called the New Wedia Center in
the Newman Library at Tech. When the Center
first opened, the idea was to get students both
aware of and interested in the new technology
In the beginning, students went in to work on
projects that usually involved making websites,

or scanning images. According to James Dustin,

Operations Coordinator at the Innovation Space,
the firstuses of the New MMedia Center were

for “multrmedia in general. We did alot of
Fhotoshop work; we had flathed scanners, which
at the time were $700. People would come in just
to use the scanners, to scan their images and take
their images home with them and do whatever
with later. We did very little wideo editing at

the time, because it was a very slow proosss. I
remember the first mdeo I did was probably 14
minutes long and it took like 2 days to compress.
We also did alot of PDF creation, which at the

time. . wasn’t as easy as itis”

Now, the IS helps students from all majors
coming in to learn how use certain programs

for class projects. Cn-site technology includes
sound recording booths, Wacom drawing tablets,
computers equipped with Adobe Fhotoshop
and Dreanmweaver software, and much more.
Students who need help on a project, or who
just want to explore new software can simply
walk in, and an instructor will hdp gef them
what they need. Dustin enjoys working with
those who come in to the Innovation Space to
work on projects and borrow equipment When
asked about the assortment of customers the IS
has, Dustin says, “we run the gamut™ Since its
inception, the number and variety of people who

take advantage of all the Innovation Space has to
Above Left: James Dustin, Operations
Coordinator of Innovation Space.

Above Right: Innovation Spacet handbeld
wateproof Kodat Playsport.

Left: iPads are available for check out for wp o

one week At & e,

Image by Kasherine Eckenfels
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Race to Mars- Part 3

Due to my departure to Georgia Tech, this will
be the last installment of this senes. If youre
interested in mote information, feel free to

contact me at vvidobokov(@vt edu -Val

Before the signatirelogos of United and
Lufthansa graced the empennages of Boeings
birds, flight was much like space travel is

today: uncomfortable and expensive endeavors
ptimarily backed by governments and their
tmilitaries, executed by eccentric men and women
with iron gullets and nerves as hard as steel.

So too began the internet; some of our older
readers will remember having to use command
line interfaces to access a server on old 1980s
Usenets for information. Modern spaceflight will

follow a similar path.

None of us, except perhaps China, with its
unwavering commitment to sacrifice anything
for greatness, will see the brown and green
continents and magnificent blue waters of
Earth from anywhere beyond Low Earth Orbit.
Unless of course, spaceflight takes a page from
the history of flight and the internet, and the
simplest of tasks in the industry are handed
off completely to the base private industry

Until such a time, space travel 1s in 4 precocious

Engineers’ Forum * February 2012 » 8

position, bending to the will of political winds,
prone to rise and sink at the slightest turbulence,
and constantly at risk of being permanently
grounded, Like the Marines when it comes to
areas of science and technology, governments
break through barriers with unprecedented
speed and force The private industry, like the
army infantry, can then establish a permanent
presence. If protected by the mighty,
omnipresent, and mysterious arm of the free
market (laugh if you must), space travel would

instead become eternal.

Barring a second Cold War or a sequel to

the space race, the only path to take lies in

the private sector. Companies such as the
heavyweight Orbital Sciences as well as fresh
startup Space Exploration Technologies
(SpaceX) were recently hired by INASA to take
the reins of its International Space Station cargo

delivery program.

Orbital Sciences, an industry veteran, is salivating
like a starved dog to finally do something other
than loft hunk-of-junk satdlites into space.
SpaceX, while only established in 2006, is led
by CEC Elon Musk; you may know him from
such technological tour de forces as Paypal, the

world’s first online banking system and the only
one to this day to be all online. Tesla Motors,
another one of his pet projects, is known for
developing and manufactiring the world% fastest
electric car, the Tesla Roadster, which can go
from 0 to a scorching 100 miles per hour in 12
seconds flat

And that’s not all, folks. In addition to the cargo
program, Elon Musk is running a second INASA
program called Commercial Crew D evelopment
where SpaceX and three other companies are
competing to develop capsules and miniature
space planes for delivering into orbit not things,
but people - all for less money per flight than the
anmual salary of an INFL quarterback

As promised for the last part in this series, [ have
told you what the futre will hold if propetly
pursued. Ifs dear that the future of spaceflight
will be controlled by airlines like Delta and
Airbus, and that large defense contractors like
Lockheed Martin and Northrop Grumman

will be in charge of getting people to new
destinations But no one knows who will first
leave Low Earth Orbit, or whether they will

20 to an asteroid, or Mars, or Europa. What is
guaranteed though, 1s that once that first step

13 taken, someone will afterwards be able to go
further, explore the unexplored, and pave the
way for future voyagers. And that’s the way the

cookie crumbles (in zero gravity )

Except for one molecular detail: the entire point
of what I have just expounded is completely
moot.. for most people, that is. Arguing about
the next step to take in space doesn’t make
sense for those with a critical eye for INASA and
space trave in general, who confess that they
dorr't see a point to it all. These are Americans
who insist they are being robbed $50 a year so
that 35 of INASAS astronauts can sit around in
an international orbiting facility, and the other
astronauts can spend their time training to do
the same, ad infinitum. Mfany charismatic men
and women sit down with these skeptics and tell
them magnificent tales of how INASA 1s saving
America with indirectly developed technology
and national security and “gosh darn it would
you justlook at how bright, shiny, and cool that
lift off is?l



Above: Spaceds Faleon 9 Heavy a tripling of it
soﬁz'r mccessﬂlﬁz&on 9 roc}%e.tﬁ'r the Beavy .-fxﬁing
mpabifi.ﬁia mededﬁr kngdisfameﬂigﬁﬁ.

Below Left: Sierm Nevadas Dream Chaser spaceplane
Jfor NASAs CCDev program.

WWhen it comes to advocating space exploration,
the real and maybe theless exciting truth 13

that we are explorers - not as 4 nafion, butasa
spedes. Everyone forgets that at some point,
we stopped chasing bison and mammoths and
learned how to will wholesome, nutritious food
from the earth, and for a few thousand years,

it was good. But eventually, we stood on sandy
beaches while staring at the oceanic horizon and
deaded it wasn’t enough, not for a human being,
Multitudes of men jumped onto ships, regardless
of the ocean floor teeming with enough
carcasses of naval crafts to make the Berrmuda
Triangle blush. These men did not hesitate, and
many of them reaped the discovery of terra
americand as a result And for a few hundred

years more it was good.

But the likes of those sailors have reappeared
again. People like Wernher von Braun who
climbed televised soap boxes and mesmerized
the publicwith technical tales of what could be,
and Elon Musk who recently looked straight
into the camera while publicizing his Falcon

9 Heavy rocket and said he was going to put
millions of people on Mars, Congress’ deadlock

over his funding be damned. For the few of us
left, the explorers willing to follow our primal
instincts, it put 4 shiver in our spine to hear
trumphant men like husk and Fichard Branson
and Robert Bigelow promise to make space
their next success. So it is for the 6 men and
women currently floating in space, waiting for a
president, a business executive or somebody to

pick up the phone, call, and to tell them:

“This is not what you are going to do. This is
what everyday people will do. They will dimb
aboard their star flights and vacation in space
while touring the world in 90 minutes or less. But
it is not what you are going to do. You explorers
who risk your very existence where others
wouldn’t will go to Mars. You will put carbon
dioxide factories on its surface and begin thelong
process of turning the planet into our second
home Others will go to Europa and find life as
we have never observed it in its underground
oceans. Wewill do this because we are capable of

it, and because that 1s our efernal purpose™

Valerty Vidobokoy i5 a senior in Aerogpace Engineering

AENE L 4y Porpees

www.arm.com/university
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Left and Above: The CTX Technologies SFF Computer is packed with tons of different features In
this fHiny bow, there isa 4.3 inch touch sereen, 2 FICO projector with the abi.-fi.{y fo di,go.-iﬁy up toa 587
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wmouse combo, video input, @ webeam, andan iPod dock All of.téis irable to mnﬁ)rﬁ howurs gﬁr@%})e
built-in z’m:ﬁery That time nmr{fy Aoubles when féeprq’ec:or is turned oﬁf For more inﬁma.ﬁion, visit
their website at c.ﬁ:x.tecénobgies. com,

Right and Above: DGL Group’s lighted shoe laces are offered in fwo colors: blue (pictured) and
. orange. Both .-figﬁted strands }%eep your shoes .ﬁigﬁt{fy faced anafgfowing wang d band at the fop with an
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allows for printing using multiple different materialy, sech as slver  are not yet available inside of the
and plasic. United States.
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More than a Major

Most engineering majors feel that they are always busy, Whth that said, take a lock at the minors described on the
pressed for both time and brain space. As a result, it often right. You might find one or two that suit your major or
seems difficult for engineening students to supplement their mterests,

college educations with more than just an engineering degree
and required CLE courses. In upcoming EF magazines, [ will explore each of the
above minors far more in depth, including detailed course
How many of Jou have you given up on the idea of a minor? descriptions and interviews with staff and students. If you

Go ahead, raise your hand (but not if you’re reading EF in would like a more detailed article about any other mmor,

classl). After a few semesters in your chosen field of study please make a suggestion to EF magazine.
youl, maybe thoughlt to yourself, “I car’t afford to add ancther Ly Nt Brashman i Coneral oghiating
major or even a minot. IY1l be too much extra work ™ If that
statement scunds familiar, don’t give up yet! Many minors and
other educational programs tie into an engineering major with
as little as two extra courses cutside your major, and many of

those credits can also fulfill CLE requirements.

A miner, as defined by Virginia Tech’s Academic Advising
Index, 15 a collection of courses with fewer credits than

a major. Miners are designed so students can “develop
expertise or pursie an interest in some subject in addition to

- k]

their major

If you have read this far and still think that a minor st
worth the effort, please consider the following:

- Even though some engineering minors have relatively
high credit requirements (21 credits or more), many of
those credits ovetlap electives and core courses from similar
engineenng majors.

- Minors can be and often are worked into senior capstone

projects, which can give the project a more distinet spin. In

return, serior capstone courses may also count toward the
Minor

- There is no shame in taking an extra semester to make
encugh room for other classes, whether it’s a minoror a
double major. The extra effort will make you more valuable
and desirable as an employee.

- With some minoers, itk completely possible to declare the

minor and begin the coursework as late as junior year

Engineers’ Forum * February 2012 « 12




Green Engineering

-y
Credits: 18
[ ]
’ B Similar to: Biological Systems, Civil, and Mechanical
g Engneerng

Focuses on product and process life cycles and environmental

Engineenng Science and Mechanics , , , .
gl g awareness. Due to its focus on prevention and sustainakbility,

Rk this minor locks excellent to employers.

Similar tor Aercspace, Ocean Engineering

This flexible minor is capable of coverng anything from
hydrodynamics to biomedical engineenng An ESM minor
will take up space, but will also provide an excellent challenge.

Computer Science

L5: 18

1 to: Electrical and Computer Engineering

Much like the microelectronics minor, a computer science
minor 15 an easy grab for those with similar fields, but a
stretch for others.

Naval Engineering

Credits: 18

Surmilar to: Aerospace, Ocean Engineering
Covers a broad spectrum of engineening disciphines and * __
inwvolves all engineering departments at Virginia Tech. Focuses Y
mainly on development and maintenance of the Navy’s ships, Microelectronics Engineering o
planes, and other vehicles. '

Credits: 21 hours
Similar tor Electrical, Material Science Engineenng

For those who aren™ majonng in the above fields or physics,
this course will have little overlap.

Llustrations by Katherine Eckenfels Engineers’ Forum * February 2012 + 13



Holographic Technologies

Members of the Old School will immediately think of Princess

Leia’s garbled message delivered by the faithful E2-DZ during the

Rebd crists. Younger readers will probably think of Duke INukem
30¥s “HoloDuke”, or maybe that nifty litfle device from Brookstone
that floats custom text messages by rapidly moving a LED light back
and forth.

One thing 1s for sure, though: holographic technology is nothing new.
First making its entrance in the stories of science fiction, holographic
technologies became popular as presentation holograms, three-
dimensional pottrayals of objects composed entirdy of light. These
days the systems for such displays are much smaller, but they make up
for it with realism by adding a second or third color to the spectrum.

Drespite the improved wisuals being made possible the real
applications for upcoming holographic technologies wor't be
focusing on looks. One of the more popular ideas i3 the creation
of projected keyboards. Some of us have still not quite adapted to
using our thumbs to compose full-length documents on phones,
and carrying a Bluetooth keyboard 1s a hassle One answer to this 13
to project a keyboard made of light onto a flat surface in front of
the phone Once the keyboard 1s in place, a sensor would track your
finger placement and movement as you tap on the wirtual keyboard
superimposed onto a nearby table or wall. For the application of
holographic technologies, it is possible to do the same thing, but
without the surface New technology would allow your phone or
tablet to float a keyboard several inches above your lap.

The other use of holography is more unconventional. After Blu-ray
became the norm for HC media, companies began developing the
next format for holding movies, songs, and data: the Holographic
Drisk. While it looks almost exactly the same as a CD or DV, a single
Holographic Disk 1z capable of being read or written from by three
lasers at the same time. This advanced process creates a disk capable
of holding hold up to six terabytes of data. For reference, the average
DVD-F could hold about six mowies - a Holographic Disk could
easily hold atleast 8,000. Unfortunately, this technology is artiving by
the end of optical media era As online storage or “cloud” services
become more popular, physical storage is becoming moot, and the
Holographic Disk may never get its chance to shine
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you with engineers’ glee as we start off the list:

Future Tech Top 5

If you're a fellow engineer and you're reading this, you probably got butterflies in your stomach just by
skimming the title. It’s a characteristic we all share as the world’s technical workforce, we get excited when we
hear about an amazing new piece of tech, and count down the days until we can fiddle with it ourselves The
following technologies are several grades above the newest smartphone, but not quite products of science
fiction (although many of them got their start there)) All of these products would have seemed impossible
up until a few years ago, and more importantly, their arrival is just around the corner. We hope this list fills

4 Optical Computing

Taking a look at another light technology: everyone knows that
computers, like most gadgets, run on electricity This has been the
case for over the past 60 years, becanse making a faster computer
processor required bringing transistors together, the more transistors
you could connect, the faster you could get If you ran out space
ot if the processor got too big, you made each transistor smaller,
the smaller you made the transistor, the more you could fitinto a
particilar space.

However, a common problem that computer engineers have been
running mnto in the recent pastis heat You can make transistors
smaller and smaller, but eventually you end up packing a large amount
of electricity into a very small space Server rooms often have
dedicated air conditioning units for each server stack, and computer
gaming enthusiasts outfit their computers with liquid codling
technology, a technique more commonly found in cars. Researchers

at IBM labs are proposing a different way to go: optical computers,
The concept is simple; instead of having electricity running over the
circuits in 4 computer, uselight signals instead.

A very primitive form of this technology is already being used.

If your cable puy convinced you to sign up for a fiber internet
connection like Comeast’s Kfinity or Verizon FiOS, you’re already
using optical computingl Fiber cables are made up of a special
material that can carry light via light signals, and they connect much
faster than a repular old copper cable can Something similar can be
done with CPUs by replacing a computer board’ silicon ciraits with
optical ones, and your processor’s dectrical transistors with optical
connections. By doing s, optical computers will be capable of

much greater speeds than electrical designs while operating at much
lower temperatuires. Light doesn need much heat in order to move
quickly In fact initial designs from IBM reported problems where the
light traveling along optical circuits was too fast, and that receiving
modules on the computer (like memory) were unable to interpret
them, so they had to codl the circuits” temperatures in order to slow
the light down.

Use of this tech will require processors to be designed completely
different from those today, which means all of todays software would
also have to be changed in order to run on these new processors.
Because of the overhaul necessary to implement this technology,
optical computing is getting its start in mobile phones, where software
is often rewritten for constantly changing hardware The average
consumer probably wont notice the difference, either; it’s just one
more way for new phones to be faster.



3D Printing

WWhen’s the last time you felt excited about

a printer? This tech has less to do with
words on paper and more about manufacturing,
design, and medical revolutionl

The concept is fairly simple Like a repular ink
printer, a printer head goes back and forth overa
surface but with two key differences: instead of
ink, the printer uses a special plastic material, and
instead of moving back and forth along one axis,
the printer head can move along all three axes.
Combine this with 2 computer loaded with a 3D
model, and you have a miniature manufacturing
machine capable of putting together tons of
different items, layer by layer As these printers
get better, the objects they make will become
more detalled and defined, resulting in very high
quality products.

Not only does this make way for cheaper
manufacturing capabilifies, but it also has

the potential to change to the manufacturing
industry as a whole Instead of having certain
items in your home made on an assembly line
thousands of miles away, 3D printers could
mean a miniature factory in every home. Imagine
buying a computer model from designers for
pennies on the dallat, then printing it yourself in
43 many quantities as you need. If 3D printers
become popular encugh, this may mean an

end for cheap, small size manufacturing, but
designers will also have instant access to a
national market without the costs of shipping
and accessibility

Another use of the 3D printer that may be even
mote dramatic is its application in the field of
otgan replacement It 1s arrrently possible to
grow whole organs using only a few existing cells
of the original and then bringing it into life. But
for this to succeed, you must devdop a cast for
the organ to grow around which automates the
process and gives the organ the correct shape.
The best way to quickly and feasibly make these
casts would be to use a 3D printer, which may
soon find a home next to the ¥-ray machine

Nano Technology & Engineering
This may be the innovation farthest

2

way people live, breathe, and go about their

from general publicuse, butits sucoess
could mean fundamental changes in the

daily lives. Nanotechnology encompasses the
sphere of engineering that involves anything
and everything made on a near-invisible scale
Two particular niches of this field are of
great interest molecular nanoenginesring and
nanocomputers.

The former is dl about engineering a new
machine, such as a gear, but on a scale so small
that the gear may only be one molecule of metal
wide. If you design such a machine just right,
you can make something very small that does
one very simple thing, such as stimulating human
musde every time the gear and the muscle come
into contact Imagine that this machine was small
enough to become lost in the overwhelming

size of the human body and deployed in large
quantities. The result is constantly stirmulated
musdes by hundreds of tiny machines Looks
like that toned, musaular body might not be that
hard to getl Or maybe they could be designed

to stimulate your eyes so that your vision gets
better. They could even be used to target cancer
cells.

One of the non-medical applications lies in
constriction. Small, tiny machines can collect
microscopic building materials out of the
atmosphere and deposit them into the shape of
a building, practically making a structure appear
out of thin air. It gets even better if you can
combine such a machine with a nanocompu ter.
Transistors will be able to shrink by half atleast
every 13-18 months, which means that eventually
they will be small enough to attach to molecular
nanomachines, one transistor per machine,

and become capable of precise targeting. The
only issue left is how to power 4l those litfle
machines..

Wi- Tricity

Nikola Tesla was an electronic engineering

mastermind who invented the alternating
aurrent technology that prowmdes power to most
homes in the wotld. Yet some of his feats stil
puzzle todays most brilliant minds. In the eatly
20th century, Tesla was able to power gigantic
machines wirelessly from many miles away
Wireless electricity, sometimes known by its
portmanteau Wi-Tricity, is destined to cause
one of the greatest changes in our lives. Only
just (re)discovered by MIT scientists in 2007
by powering a light bulb from a few fect away,
the technology stil has a ways to go Someday
though, we'll forget what it was like to have to
charge our cell phones. Diuracell has already
released its Powermat product capable of
topping off the battery on accessories like smart
phones and MP3 players when they are put
directly on top of the charging pad.

The good news is that the distance away from
the power source and amount of power provided
will only become greater. The newest homes will
likely have a centralized power unit for powering
everything in the home from lamps to laptops.
In time it will also be able to discriminate what
it provides power to (similar to the way Wi-Fiis
password protected ) Eventually, we may never
have to worry about where our power comes
from, not only from which energy source (fossi
fuels, nudear, renewable) but also where exactly
it’s located.

How far away 1s such a technology? INo one
redlly knows. It all depends on how much

the federal government is willing to invest in
infrastructure in the coming years. Once it does
oome around though, wires will be one of those
things you tell your grandkids about, in addition
to the wonders of dial-up internet, and how
Fluto was a planet

Vaierty Visiobokov is a senior in Aerospace Engineering
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N
The Magic of Levitation

For years, we nerds have eagerly waited in

front of our televisions and computers in

the hope that we might someday observe the
majesty of levitation devices. Since the dawn

of sci-fl, fans have anxioudy awaited the day
when they could get their hands on a personal
howvetboard, landspeeder, ot jetpack The Star
Wars movies showed average citizens riding on
floating landspesders with ease. The Back to the
Future mowies proposed that the technology

of hoverboards would be common by 2015.
While we're still years off from ever seeing these
fabulous technclogies in popular society, 2011
brought us one step doser to the day when we

can all own a personal howverboard.

At the 2011 Association of Science - Technology
Centers’ annual conference in Baltimore, Tel
Aoty University Professor Guy Deutscher and
his students showed off quantum levitation,
The university’s website provides the following,
definition of quantim levitiation: “Cluantum
physics tells us that the magnetic fidd penetrates
into the superconductor in the form of discrete
flux tubes. The superconductor strongly pins
these tubes, causing it to float in midair This
effect is called *quantim levimtion’” In slightly
plainer English, quantum levitation is the way in
which the qualities of a superconductor can be
used to perfectly suspend that superconductor

floating in a magnetic fidd.
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Deespite its name the science behind the
quantum levitation is quite simple The
properties of a superconductor are such that
when a magnetic fidd is introduced to the
superconductor, the magnetic field lines shift-
pinching together in certain places and spreading
apart in others as they pass through the
supetconductor. This causes the superconductor
to be “locked™ in place at whatever position in
the, ¥ and 2 planes the magnetic field created
around the magnet. This is called quantum
locking, and 1t’s strong enough that passing an
object under the superconductor will not affect

its position.

Now this all looks nice on paper, but the process
behind creating quantum locking 1s far more
complex. Simply put, superconductors are
dewvices that transport electrons and electrical
charge with zero resistance and therefore zero
energy loss. To achieve this, they need to be kept
at extremely low temperatures that simply do
not exist outside of laboratories. To solve this
problem, the stidents at Tel Awiv created a new
superconductor, and at a balmy -301°F (-185°C),
its the warmest one yet By coating a crystal
sapphire wafer with a copper oxide, and dipping
it in liquid nitrogen, they’ve made a subzero puck
with all the characteristics of a superconductor,
capable of operating at room temperature And

by doing so, they reinvented the whed.

By coating a crysial sapphive wafer with

a copper oxide, and dippingitin fquid
wirogen, theyve made 4 subgevo puck with
all the chavacteristics of @ supercondsctor,
capable of opent ting atvoom temperature

However, what good are whed s without a

road? In addition to a simple plate, the Tel Aviv
University students also created a magnetin

the form of alarge circle The puck can easily
float above or below the magnet at any angle

ot posifion you can imagineg and will glide so
smoothly that it puts figure skaters to shame.
Because there is no physical contact between the
puck and its track, there is no friction (besides air
resistance) And if you can have one puck float
smoothly along a track, why not four? Due to
quantum locking, the height of each puck 13 kept
in place and multiple pucks can glide above and

bdow each other with no interference

This technology gives hope to every person who
has ever dreamed of a better, brighter future for
levitation, and a mode of transportation that

i3 just plain awesome Personally, I dream of a
day when train tracks can be outfitted with the
magnetic field, and the underside of trains will
be outfitted with the superconductor in order

to form frictionless transportation. This would
mean spending less energy, less fossid fuds, and
less money on trains that can move passengers

and goods faster and smoother than ever before

Maithew Dowdlie is a Freshman in G eeral Engineering
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