















































ocean. While wind generation is typically done on
land, this is only because installing wind generators in
water, like drilling for underwater oil, is very difficult
to do safely and quickly. Wind is more reliably
available over bodies of water and therefore make it a
more consistent source of energy.

First Pictures of Atoms

With the help of aberration-corrected electron
microscopy (very fancy electron microscope
technology most commonly used in looking at cells),
government scientists at the Oak Ridge National Lab
have taken the first few pictutes of matter where
separate

Boron, Carbon, Oxygen, and Nitrogen atoms are
distinct from each other. The verdict: atoms look
exactly like we predicted. This new ability will allow
scientists to analyze new types of materials for
structural defects.

Carbon Nanotubes

The latest rage in Matetials Science, carbon nanotubes
are revolutionizing the field of artificial ight weight
materials. Although manufacturing processes are still
being developed to make mass producing carbon
nanotube based materials easier, it’s pretty much set
in stone that they be the next great thing. Similar to
carbon fiber based materials, where carbon-based
cloth is cured in resin to harden into a very tough

but light material, carbon nanotubes are tiny hexagon
shaped molecules of catbon atoms that repeat both
hotizontally and vertically in a pattern similar to the
hexagon shapes on a soccer ball. However, even when
this material, called Graphene, 1s only one layer thick
(the thickness of one carbon atom) it will still take a
dump truck sized object balancing on a pin needle to
puncture the material. All fields of engineering will be
able to use it in applications varying from road design
to aircraft construction. Stay tuned for a more in-
depth article on carbon nanotubes in a future issue!

NanoSonic Develops Self-Assembling Molecules
Local Blacksburg company NanoSonic has developed
a better manufacturing process for circuit boards
using nanotechnology. Nanotechnology, or the
engineering of microscopic, molecule sized machines,
is a very new science and still in development. A
recent breakthrough by NanoSonic has resulted

in, unbelievably, molecules that put themselves
together into a circuit board, relying less on machine
processes to do the job for them. The process, called
Electrostatic Self Assembly, utilizes a 3D solids
printer, where certain materials will fall into certain
places without guiding from the printer itself.

Valeriy Vislobokov is a senior in
Aerospace Engineering
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The Race to Mars: a Tortoise and Snail Story

By Valeriy G. Vislobokov

> This is the second part in a four part serics
on the current efforts for a human presence
on Mars. You can read part one of the article
by downloading the September issue: http:/ /
owly/6VMIR
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The Space Shuttle was supposed to be a step
forward from Apollo. In the technical specifi-
cations, the Shuttle, otherwise known as STS
(Space Transportation System), had demanding
requirements. The design ealled for more than
1 fight per weck and over 50% of the craft to
be reusable. While this was a rall order, success
of the model would have meant a revolution
in access to space. Predictably, this is not what
happened.

The STS was revolutionary in the way it looked,
which is why it amazed so many people. After
all, what they saw was an aircraft attached to

a rocket: a space plane! But while it definitely
looked like the future, engincers both inside and
outside NASA were skeptical.

T'he Space Shuttle averaged only five flights per
year over its lifetime, peaking at nine in 1985 just
before the Challenger disaster, and it cost much
more per flight than the ~$10 million promised.
It spent 30 years delivering cargo into space on a
mostly regular basis, demonstrating to both poli-
ticians and taxpayers that NASA was being paid
a lot of money for accomplishing very little.

However, this common opinion is not at all true.
To this day, NASA has spent less money since its
tounding in 1958 than the United States Depart-
ment of Defense spent i 2010 alone; more was
spent that year on temporary air conditioning

in Iraq than on NASA. While its performance
record could be disputed, many people agree
that NASA does amazing things. Despite the
occasional catastrophe, public opinion of NASA
is at a stellar 85% (rating the organization’s work
as at least “fair’).

So why did the Shuttle fall so far short of its
goals? While the average taxpayer approves of
the job NASA does, including its manned space
exploration program, there exists a misconcep-
tion that NASA does not deserve more money
to expand its horizons. This misconception
exists for many reasons. For instance, when
asked how much of the annual federal budget
NASA receives, most people averaged a guess of
24%, more than is spent on any of the leaders
in American federal spending: defense, social
sccurity, and healthcare entitlements. In reality
NASAS percentage of the federal budget is

0.5%, and it has never exceeded 5% in its history.

From another perspective, when the govern-
ment is looking to make trims, NASA is one of
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the first agencies on the chopping block, even
though it is not in the top 100 spender’s list.
Finally, while most American taxpayers approve
of NASA and even go so far as to say that they
like the agency, a sizable number of people either
feel that NASA is an agency the country could
live without, or that America should solve its
problems here on Farth before going out into
space,

This misconception is the major reason for many
of NASAS faults and, in turn, the faults of the
Shuttle. The STS program came as a result of
Richard Nixon’s next generation plan for space
following America’s moon program, Apollo.

Out of the choices between a permanent base
on the moon, a mission to Mars, ceasing the
manned space program completely, or develop-
ing Low Earth Orbit (LLEO) infrastructure (a.k.a.
frequent, cheap, and reusable access to space),

he chose the latter, which led to the ereation of
the STS. Developing such infrastructure is by no
means easy, and it becomes much harder when
there is no established goal for it to accomplish.
While the Space Shuttle has helped provide
many science missions, satellite services, and easy
access to the International Space Station (185),
these snack-sized missions completely missed the
point of a “shuttle” system.

Wernher Von Braun, the Nazi rocket scientist
turned NASA mastermind, was the original
proponent of making a shuttle system as part of
his “Von Braun Paradigm.” After all, a shuttle
system between the Farth and a space station
would allow easier access to both the moon via
International Space Station to moon shuttles
and Mars via moon to Mars shuttles. The Space
Shuttle would then have been the first leg of
that paradigm. However, a major bullet in Von
Braun’s plan was that the moon and Mars are
the ultimate goal, or else there is no point in the
Shuttle’s use.

Mars is largely considered a goal for humanity
for no other reason than that it feels like the
obvious next step. However, no one secems to
have the political capital to declare it a national
priority in the same way President John F Ken-
nedy did with his goal of putting 2 man on the
moon. With the Shuttle, it’s not so certain what
that goal 1s; there are no landing strips on Mars,
after all. Duc to all these shortcomings, the scope
of the STS program was cut from all directions,
reducing both its versatility and strength. Even
when the US Air Foree tried to step in and save
the program by establishing military uses of the
STS program in exchange for Department of
Defense funding, it ultimately limited the Space
Shuttle’s ability to excel in other areas.

Because of these developments, the Shuttle fell
short in both cost and safety, the two arcas most
noticed by the public and the government. When
just the first leg of a very long journey costs

billions per flight, few seem to want to invest in
a moon base, second space station around the
moon, or a footprint on Mars. So to make our
next step forward, we first need to take two steps
back, which means scrapping the Shuttle. This
year marks the last flight of the Shuttle program,
but it took 30 years for us to finally take that step
back so we could get on track once again.

NASA recetves much of its support from Con-
gress, but congressmen are unlikely to Ainance a
NASA project unless their home state happens
to manufacture the nec
nately, nobody’s home state takes the initiative

to develop new rockets, and only the old rockets
receive support. In all likelihood, had the 2003
Columbia accident not occurred, President Bush
would not have taken the initiative to end the
STS program. It is therefore obvious that the
next generation US space vehicle, the Space
Launch System (SLS), is a rocket built almost
completely out of old Shuttle parts, the only
type of rocket those old Shuttle fans in Congress
would support.

ssary parts. Unfortu-

In this story, the snail 1s America’s government
leadership, and the very capable NASA is the
shell on its back; the tortoise is every other at-
tempt to explore space available and it’s dead in
the water. Meanwhile, the snail is slowly erawling
in the wrong direction...

Stay tuned for the February issue where The
Race to Mars continues! We'll cover in detail the
case for NASA being free to take mankind to the
stars and receive more support from our govern-
ment and our people.

Valeriy Vislobokov is a senior in Acrospace
Engineering,
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SLS2: Artist’s concept of SIS, the rocket that nray take us to Mars. - Inage conrtesy of NASA.
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