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The Rundown: Recent Events at VT and Abroad 

Researchers Find a N ew Way to "Smell" Yo ur Breath 
Dr. J\fasoud Agah and Dr. Andrea Dicrrich at Virginia 
Tech's Insti tUTe for Critical Technology and Applied 
Sciences (l CTAS) d aun that microelectronics arc now small 
and effi cient enough to be able 10 analyze your breath for 
toXicity_ By analrZlng your breath and finding mmutc Inlecs 

o f toXIC substances contamed within, 

Solar Tech Takes a Leap Forward in Mobile 
Recent developments completed by R&D firm New Energy 
TechnolOgies has resulted m a cross between a solar panel 
and tfllll sparCllt glass. By ufilizm g d ear, orgamc solar cells, 
the new hybrid technology called Solar\Vindow will not 
serve m solar power's usual role of energy harvesting 
for general elecrncal consumption and will mstead be 
targeted TOWlI rdS mobile devices where a screen can double 
as a charger for the ban ery. Unlike regular solar panels, 
Solar\',?indow technology will be able to utilize both natural 
sunlight's particular light frequency and also the frequencies 
o f artificial lighting. Visit http://newenergytechnolo!;lesmc. 
coml for more details. 

Photonic Molecules Aid in Optical Computing 
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!\Iany people know that computers w day run on electricity. 
T he computers o f lomorrow run instead on light, or 
o ptical, signals. I f you've ever heard the Term " fiber optic", 
it's probably because your local Comcast cable guy was 
advertising the highest speed internet subscnption available. 
Currentl )', the fa stest Signals TnI\·eI as optic Signals o'·er fiber 
optic cables; th en the sl811alls conven ed back TO electncity 
once it reaches your computer. To elimmate this slowdown 
m speed, researchers at Geo rgr.a Tech ha'·e developed a class 
o f molecules, called Photomc i\ loleculcs, that arc optimized 
for optical Signal proceSSlllg. O nce full)' developed, these 
molecules could be used m materials that will replace th e 
well known silicon used m current computers and link 
our lugh speed mtem et TO the also recently developed 
optical processors. Optical computing has the advantage of 
runnlllg fas te r and also not as hot as legacy electncity based 
computers. 

VT Partners to Develop Cheaper Offshore Wind Farms 
Electnc utility company Domlmon Resources has partnered 
with Virgr.ma Tech's Advanced Research Institute m 
Arlington, VA among other IIlstitu tions to develop more 
cost effiCient ways of harnesslllg willd energy just over th e 



ocean. \',:rhile 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 sa fely and quickly. \'(Iind is more reliably 
available over bodies of water and therefore make it a 
mo re consistent source of energy. 

First Pictures of Atoms 
\Vith the help o f 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 pictures 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 
scientiSIS 10 analyze new Iypes of materials for 
structural defects. 

Carbon Nanotubes 
111e latest rage III i\faterials Science, carbon mlllotubes 
are revolutionizing the fi eld of artificial light weight 
materials. Although manufacturing processes are still 
being developed to make mass producing carbon 
mlllotube based materials easier, it's pret ty much set 
in stone that they be the next great thing. Similar to 
carbon fiber based materials, where carbon·based 
doth is cured in resin TO harden into a very tough 
but light material , carbon mlllotubes are tiny hexagon 
shaped molecules of carbon atoms that repeat both 
horizontally and vertically in a pattern similar to the 
hexagon shapes on a soccer ball. However, even when 
this material, called G raphene, is only one layer thick 
(the thickness of one carbon atom) it \\lill still take a 
dump truck sized objeCt balancing on a pin needle TO 
puncture the material. All fields o f engineenng will be 
able 10 use iT III applications \mying from road design 
to aircrnft conSfruction . Stay Tuncd for a more in
depTh article on carbon nanotubes m a fUTUre ISSUe! 

Nan oSonie Develops Self-Assembling Molecules 
Local Blacksburg company NanoSOlllC has developed 
a better manufaCtunng process for Circuit boards 
usmg nanoTechnology. NanOTechnology, or The 
engllleenng of mICroscopic, molecule Sized maclunes, 
IS a very new SCience and still 111 de,-clopment. A 
recent breakThrough by NanoSOlllC has resulted 
111 , unbelievably, molecules thaT pUT Themselves 
togeTher lIlTO a cTrcuit board, relying less on maclune 
processes TO do The job for them. 'nle process, called 
ElectrOSTatic Self Assembly, utilizes a 3D solids 
pnnter, where certa!ll maTenals will fall !Ilto certalll 
places withouT guiding from the printer iTsel( 
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The Race to Mars: a Tortoise and Snail Story 
13)' Valeriy G. Visloboko\' 

~ Thi, is the second part in a four part series 
011 the current effons for a human presence 
on ,\lnrs. You c:trl read part one of the article 
by downloading the s.::pl(;mlx:r issu<.:: http:// 
ow.ly/6VM lll 

.... 
The Space Shunle W1I~ supposed to U<.: a ~tcp 
forw:\rJ from Apollo. In the technical ~p(.'(:ifi
cations, the Shunk, other",;;;c known as STS 
(Space TraMpormtion Sy~tcm), had demanding 
rC{luircmcnt,;. The Jc,;ign called for more than 
I flight per wcek and on:r )0"/. of the crnft to 
be reusable. \'\Ihile this was a tall order, succ<:ss 
of the model would hal'c nu;an! a revolution 

in access to ;;pac<:. Predictably, this is not what 

happened. 

The ST S was revolutionary in The way il1ookcd, 
which is why it ama~.cd;;o many ])(;opic. Aftcr 
all, what they saw was an aircnft attJcht<l to 
a rocktt: a space plane! 15ut while it <ldinitely 
looked like thc futurc, cnginccrs \xlth inside and 
out~ide NASA were skepticaL 

The Space Shuttle a,·cnl,...:d onl), five Aightii pe r 
year over its li fetime, peaking at nine in 1985 just 
bcfort the Challenger disa,;ttr, and it cost much 
mort ptf Aight than the -510 million promised. 
It spent 30 years ddivering cargo into sl'act on a 
mostly rc~,'ular basis, dtmonstrating to both poli
ticians and taxpaytrs that N,\SA was being paid 
a lot of money for accomplishing "ery little. 

Il owever, thi~ common opinion is not at all true. 
'Jo thi~ day, NAS,\ ha~ spent less mont")' since its 
found ing in 1958 than the Unitt<l St:l\eS Dql1rt
mtnt of Defense ~pent III 2010 alone; more was 
spent that yea r on ttmponr)' air conditioning 
in lra{1 than on N t\SA. \"VItik its performance 
record could be di';l'utc<l, many peoplc agrce 
that NAS/\ docs amazing thin!,,,,. Despite thc 
ocGlsional catastropht, public opinion of NASA 
is at a stdlar 85% (rating the orh'!lni~ation's work 
as at least 'fair). 

So why d i<l tht Shuttle fall ,;0 far short of its 
goals? \Vhile tht average ta~payer app«wt,; of 
the job N,\SA docs, including its manned space 
explontion program, there txists a misconccp
tion that NASA doc,; not dcotf\'e mort monty 

to expand its horizons. This misconctption 
exists for man)' rcason,;. For instance, when 
asked how much of the annual fedend budget 
NASA rectives, most ptopk averaged a !,'l..less of 
24%, more than IS spent on an)' of tht kadtrs 
in American fedenl spending: defense, social 
security, an<l hcaltllGlre entitlcments. In reality 
NASA's percentage of the fedcral bud!,>ct is 
0.5% , an<l it has never exceL-Jed 5% in its history. 
!'rom another perspective, when the gO'Trn
ment is looking to make trim,., NASA is one of 
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the first ah'Cncies on the chopping block, even 
though it is not in the top 100 spender's list. 
Finally, while most ,\merican taxpayeN approve 
of NAS,\ and even go so far as to sa)' that they 
like the al,>cnc)', a si~able number of people either 
fL"C1 that NASA is an agency the countr), could 
live withOUT, or that AmeriGl should solve its 
pmbkms here on Earth before going out Hlto 
space. 

This misconception is the major rL'ason for many 
of NASNs faults and, in turn, the faults of the 
Shuttle. The STS prognm came as a result of 
]{ichard Nixon's next 1,>Clleration plan for space 
following ,\merica's moon program, /\1'0110. 

Out of The choices beTween a permanent base 
on the moon, a mission to Mars, ceasing the 
ma1l1K'<l space pmgram completely, or develop
ing Low Earth Orbit (LEO) infrastructure (a.k.a. 
frc'luent, cheap, and reusable access to space), 
he chose thc bUer, which led to the creation of 
the STS. Developing such infrastructure is by no 
nK':l1lS cas)" and it becomes much harder when 
there is no established goal for it to accomplish. 
\"VItile the Space Shuttle has helped provide 
many science missions, satellite services, and tasy 
access to the International Space Station (ISS), 
these snack-sized missions completely missed the 
point of a "shuttle" system. 

Wemher Von Braun. the Nazi rocket scientist 
turnt"{1 NAS,\ mllstermind, was the original 
proponent of making a ~hu!(le sy~tem a~ part of 
his "Von Bnun l'andih'1ll." After all, a shuttle 
s),sttm bctwten tht r':arth and a space ,;ration 
would allow easier access to both thc moon via 
International Space Station to moon shuttles 
and Mars via moon to Mars shuttles. The Space 
Shuttle would then have been the fir~t leg of 
that paradigm. j lowe"er, II major bullet in Von 
Braun's plan was that the moon and ,\ la r~ arc 
the ultimate 1,'001, or else there is no point in the 
Shu!(Ic'~ use. 

Mars is brgely considerl-J a goal for humanity 
for no other rL':lSOn than that it fcds like the 
obvious next step. j lowcver, no one SL"Cms to 
have the politiGll capital to declare it a national 
priority in the same way President John I': Ken
nedy did with his I,>oal of putting a man on the 
moon. \Vith the Shuttle, it's not ~o certain what 
thaT 1,'001 is; There are no landing strips on ,\brs, 
after all . Due to all these shortcomings. the scope 
of the )'TS pmgram was cut from all din..·ctions, 
rcducing \xllh its versatility and strength. Even 
when the US Air Force 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 limitt"{1 the Space 
Shultlc'~ ability to excel in other areas. 

Becaust of these developments, the Shuttk fell 
short in \xllh cost and safcty, the two areas most 
noticed by the public and the governmcnt. \Vhcn 
just the first leg of a very long journl')' costs 

billions per Right, few seem to want to invest in 
a moon base, second space station amund the 
moon, or a footprint on ,\ Iars. So to make our 
next step fOf'.vard, we first necd to take two steps 
back, which means ~crapping the Shuttle. This 
}"t'ar marks the last Aight of the Shuttle program, 
but it took 30 year.: for us to finally take that step 
back ~o we could get on Track once again . 

N t\SA n..-ceivts much of its support from Con
gress, but congressmen art unl ikely to finance a 
N,\SA project unless their home srate happens 
to manufacturt the necessary part,;. Unfortu
nately, nobody's home state rakes the initiative 
to develop ncw rockcts, and only the old rockets 
recei"e support. In all likelihood, had the 2003 
Columbia accident not OCCUTfL-J, President Bush 
would nOT have Taken the initiMi"e to end the 
STS program. It is therefore obvious that the 
ntxt genention US space vehide, the Space 
l .aunch SYSTem (SI $ ), is a mcket built almost 
completely out of old Shuttle parts, thc only 
type of rocket those old Shuttlc fans in Congrcss 
would support. 

In this stor)" The snail is /\merirn's government 
leadership, and the vcry cllpable NASA is the 
shell on its back; the tortoise is tver)' othtr at
tempt to explore space available an<l it's <ltad in 
the \vatcr. Meanwhile, the snail is slowly crawling 
in the \IImng dircction .. 

Stay tuned for the February issue where The 
Race to 1\bN conTinues! \X!e'll cover in deTail the 
ca~e for NASA being free to take mankind to the 
~mr\i and recei"e more support from our I,>o\"ern
ment and our ptopk. 

Valeriy Vislobokov is a senior in Acrospace 
L·:nb>inecring. 

'Ii) this day, N ,\S ,\ 

has spent less money 

since its founding in 
1958 than the United 

States Department 
of Defense spent 

in 2010 alone; more 

was spent that year 
on temporary aIr 
conditioning in Iraq 
than on N ,\S,\, 
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