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AlleakyhagneticBottle[may([provekey[fomaking(d[Heactor.

Geoff(Brumfiel

Nuclear[fusion[deactors[@reldll[@boutldontrol,[But[domeldhaos
may HRelpfhemrunthorel[dmoothly.

By[ihtroducing@ittle[dtaticlihtofhelhagneticflelds[fhatldontain
theBot, [@lectrically[dharged@tomsldfld[lusion[deaction,
researchersBavelshown[thatfheyldanlgreventhellightningllike
dischargesthatldanldamageltheldeactor.[Theldesults, hich
appear@nlinefhMature®hysics!,douldMelpfheS$5.5Million
InternationalMhermonuclearBxperimental[Reactor[(ITER)
achievelits[doalldf[denerating[detldnergyfrom[fusion.

Fusionldccursiwhen@woldightldlements, [Usually[Bydrogen, [dollide CouldlEI]]tIeEBitlelEhaosEEeep
tolfbrm[d[dewldlement, dsuallyBelium, [Beleasingldnlédnormous ITER'sEhagneticlBottlednder
amountldflénergy.[Thelgrocess,Which[fowerstheSun@ndldther control?

stars, i$[horeldowerfullthanldonventionallflssionfeactors@nd
produces(lesslbngdlvedradioactivelWaste. [Scientists[Bave Credit:OTER[donsortium
worked[fbrldecades(ibBuild[@usion[bdeactor,[ButHavelBeen
unablelblstartd[dontrolledfeactionfhatldeleaseslthorelénergyfhanifakeslih.

PartdffthelgroblemithBuilding[d[deactorlisfhatfhefusingBydrogenidas,[dalled[@lasma,
becomesl[doBotthatitWilllheltfheldallsdf@nythachine.[MhelgreferredSolutionis[Eb[Quspend
thelglasmalih[@ldonutl3hapedthagneticlileld.Thisfeldi$[designedfbKMeepfhelHotldasl@way
fromEheldallsldfthethachine, @ndfbldqueezelthelplasmalfightly folihcreasefheldhanceldf
atomsldolliding.

Butl@sfhelthagnetic[donutlSqueezes, ThelgressurisedplasmaBecomeshorelikelybBurstdut,
says(Todd[Bvans,[d[physicist[dt[GenerallBtomicsih[[BanDiego,[Talifornia.Think[dfldqueezing(d
balloon[full[dfiWater,"[Heldays.TheBarderfouldqueeze, [fhelthorefhelBalloonBulges[dut
throughGQtourlngers."

EventuallyfhelplasmaMillBurstlfhroughfhefleld'sideakestlgoint. INnOTER, [A[Single[SuchBurst
couldlfeleasel@noughlpowerbBriefly light[dnelmillion[M00W dightbulbs, [dorrodingKey[deactor
parts.

Pressurelfelease

Until[dow, [BeactorldesignersBavelivedWithfheseldischarges, [ButBvansl@ndBisfeambund(d
way@roundhelgroblem.TheldroupthodifiedfheDIIIID Ebkamak[bdeactor[dt[GenerallBtomics
so@s[blihtroduceldhaoticlstaticihtolfhelthagneticHeld@roundfhelglasma.
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ThisWeakensfhefleldGustldnoughiblet@ittleBitldfdlasmaleakdutfhroughfheBottom,
relievingldomeldflthelgressurelihfhelSystem@ndlpreventing@fromBursting.[t'sKind[df(d
beautifulldoncept,"[Bvans[days.

ButiWhatldxactlyis[Happeningisistillldthystery.[OThis[@realdffhelmhachinelisfarbo
complicatedhatchfheldimplelfheoreticallileasieRaveBeendorkingWith,"[daysBhilippe
Ghendrih,[@{heoreticallphysicist@theBrenchBtomic[Bnergy[Commissionlih[Tadarache,Where
ITERWillBeBuilt.[Ghendrih, MholBelpedIbldioneerfhefechniqueldefined@y[Bvans, [days(that
morel@xperiments(dreldeededfbBetterliUnderstandhyWorks.

ItisEIsoldnclearhetherfhel@ewfechniqueldanBelihcorporatedihtofheldxistingdTER[design,
says[BlbertoMoarte, [d[dpecialistlih[deactoriallsith[fhe[BuropeanBusionDevelopment
Authorityih[Garching,[Germany.[ThelthodifiedDIII[D[Feactorldontainedldonductingdoils.These
wouldBedifficult@olihstalllihfheRot, [dadioactiveldnvironment[df[IITER,[SaysMoarte, [@stheir
insulatingthaterialouldfenddbEhall[dpart.

Theldevelopmentldomes[@sTER's[deven[participants3-[thenited States,[BEuropean[@nion,
Russia,[@hina,Japan,Ihdial@ndSouthKorea3-[inalizeXheirfinancialldommitmentsiblthe
project.Meanwhile,Moarteldays, fheldngineeringfeamlitfinalizingtsldesigniglans,hich
couldlihcludehodificationsBased[dn[Bvan's[findings.
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