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Iihe basic goals; In Deuterium Helitim=3 fusion
alie to;Use elther a tokamak or Inertial
electrostatic/coniinement to' coniriel the itusien: of;
DrandiiHe=5 e produce amnenergetically emicient
and mipimally radicactiveritsioneaction as a
SEUICE Off elECLHEILY,

st

use or (IEC) Tooproduce b+HE> p(14.7Mev) + *He (3.7Mev) + 18.4 Mev

Figure removed for
copyright reasons.
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U U W W W W N N N A AR A AR AR
k‘---_ 1 ¥ J J J J [ [

" Fundementals of the Reaction

= Jhe Combinatien
o nuclellor
[Deuteritm ana
A A HelllmE=Siyields

s Fg 2in L t 27byG L KI nski (1996).
http://fti.neep.wisc.edu/neepB02/LEC27/IMAGES/fig2.JPG
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= Jihe notien off D=T fusion being radieactively: benign;isia myith
as the reaction preduces; highfenergy: neutrens; that activate
the materials that.compose the reactor, fercing Compenents;
especially the inner wall; te:need: freguent replacement:
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Another significant bengefit offusing Deuterium and/ Helium=3 fuelsiis that
the reaction| preducts; being chargedi particles, canibe manipulated by,
electric and magnetic fields;and can consequently used for direct energy.
ConVversion.
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EXperiments have
demonstratead thata blinailike

series, off water'coeled ion e L R
Collectors Can COnver‘t a hlgh http//ft pw .edu/ne p602/LECZ7/IMAGES/ngGIF
energy (1I00IKeEV)oEamI Of
lGnsinterelectricalrenergyawiti
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FUSion

As we have already learned, the amount offenergy: needed toifuse nucler s propertional te the
nUmMber of protons invelved in the reaction. Because D=He-3 EusioniinvelVes: 3' protensias
opposed te) 2 with' DilF fusion, theramoeunt o heat reguired for geod fusion parameters;is 100
keV. Thisiisiabeut 10 times greater than theramount needed for DI fusion. At the INakai Fusion
Centerin Japan, scientists set the world recordiforthel hottest plasmarinitheir advanced
tokamak JI=60L Tihis plasmalreached 5205000;000 Kelvin, Which corresponds: terion ENErgIES of
50 keV/; showing that thereneray requirements for helitm=3itsion' ane net sorfaretched.

[/ / 7 J & 1 U\ N\ \_\
/ /J J J 4§ ¥ o\ \ \ \

11— ---“
A A A N I T U U U
~/ [/ [ 1 1 1 \ \ \




IRErIAINElectrosiatic Conlinement

Atithe University ol VWisconsin, researchers have developed a new.
small scale methoed of preducing fusion. In electrostatic
coniinement, a small vacuum chamberis filled withrgaseous fuel al
a lewipressure. Anrouter and inner grid are containediin the
chamber and anrecharged suchithat there is a petential difference ¢
100K\ between then. lens osclllatenn the: center and reach, Very.

HIgh.Energies; enoligh terioree fusion: Upen collisidingwithrether:
AUCIer

Figure removed for copyright reasons.
Source: http:/fti.neep.wisc.edu/iec/operation.htm (second image).
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Using deuteritim andhelium=3ritels, scientists have
shown suceessiul fusion and generation ol high

energy: pretens on a small scale., he precess woula
needitor ve greatly refined o energy. productionhut
nas definitely been effecliver as a proor: Ol CORcept:
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IHeliUm:311s ania eneneutron Isetepe of helitmithat is fermedias cosmic rays
bembardl Helium:4:that s produced naturally throughifusioniinithe sun. Uniertunately,
the earthis atmoesphere and magnetic field repel helium=3and consequently there
are very'minimal quantities in existence on earth. Beside primordial depesits, small
guantitiesyoff helium=3: can alse be

aitainedias producis orftititmrdecay
romiissionrreactorsrandrntciear
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The moon

Without a repulsive atmosphere, the moon has
accumulated large amounts of helium-3 on its
surface. An interesting statistic is that the amount
of energy stored in lunar helium is 10 times the
amount of energy stored in all of the fossil fuels
on earth. Because the lunar helium-3 exists in
concentrations of 13 parts per billion in the lunar
soil, a significant amount of refining would need
to occur on the moon in order to extract the
helium-3 and maximize the amount that could be
returned to earth on each trip. When it is
considered that the Saturn V rockets used in the
Apollo program

could lift off with a payload of 50 tons, the notion of a bringing mining equipment to the moon does
not seem completely unrealistic. In fact, the Chinese government has outlined plans to send
astronauts to the moon to lay the groundwork for establishing mining colonies for helium-3. The
plan is to have astronauts on the moon by 2009 and mining as early as 2015.



OUtioek

Hellum-3fusion' Is, definitely a far distance away’ and
should best be considered as a second generation fuel;
semething that may be exploited aiter curient methods
for confinement have been refined toithe commercial
reactor level. Nevertheless, helium-3’s bengefits in terms
Off Energy: conversion: and radieactivity are significant,
and shoeuldibe further explored:. Clearly: miningi the mooen
IS} 2l cliazy. Idea; NewWeVer; the technoelegy.couldine
develeoped tormake itia pessibility. A great deal eficapital
weuldiberrequireditergeithehallirelling hutthe value o
HEIUMESHIIECOUICIE USEd iorEnengy:couldibe great
eRoughrtojustin the expenaiture:;



U U W W W W N N N A AR A AR AR
AU U N W W - - b J J J [J [

y— Y A A A A
“Lunar Helium-3 as an Energy Source, in a nutshell” 2004. 14 May 2006.
Seriio /Ly zislarelfzid 02109k nie =1t B

“Fusion) Plasma Reseancht 2006. Japan Atemic Energy. Agency. 14 Vay: 2006, <3/ e
1190, izl 2192l cjo. | /=

“|EC Eusion Advancedl Eugels: Project” 2006: University, off\Wisconsin. 14 Vay: 2006.
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SCAMILE Harrlson = “Mlnlng the Moon October 2004 14 Mav :
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http://www.asi.org/adb/02/09/he3-intro.html
http://www-jt60.naka.jaea.go.jp/
http://www-jt60.naka.jaea.go.jp/
http://www.popularmechanics.com/science/space/1283056.html?page=1&c=y
http://smarteconomy.typepad.com/smart_economy/2005/11/mining_the_moon.html
http://fti.neep.wisc.edu/neep602/lecture27.html
http://fti.neep.wisc.edu/iec/ftisite1.htm
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