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October®,[2008: [Afkamdflihternationallydenowned[dstronomersl@ndldpticiansthay
havelfbund@ayblhakeunbelievablyIarge"[felescopesidntheMoon.

"It's[dodimple,"[[aysErmannolH.Borra, @hysics[professor(dtthe@pticsMaboratory[df
Laval@niversityih[Quebec,[@anada.MsaacNewtondnewXhat@nydiquid,[f[Qutlihto[d
shallowl[dontainerldnd[detldpinning,[@aturally@ssumes[d[farabolicldhape—thelsame
shapeldeeded@y[d[elescopeltirroribBring[starlight@b@Ebcus. ThisldouldBe fheKey b
makingld[ldiantlinarldbservatory."

Borra,Whol[Bas[Been[studyingiquidirror
telescopesidince[992,[@nd[Simon(R.[Pete"
Worden, dowl[director[df(NASA[Ames[Research
Center,[@relthembers[df[dfeambkingfhelitea
for@&pin.

Right:[An[@rtist's[donceptldf@dpinningdiquid
mirror[kelescopeldnltheMoon. [Tredit: Mniv.[df
British[@olumbia.

On[Rarth,[@MiquidtirrordanBelhadelduite
smoothlandlperfectfit[ts[dontaineris®ept
exactlyBorizontall@nd[dests[dn@0bw Wibration
lowrictiondirBearingfhatlis[SpunBy(d
synchronouslthotor[Bavingldneldtableldpeed. Mt
doesn't[deedIbldpinMery[fhst,"[daysBorra.[MThe
rim[df[dd[Mneter-diameterltirror—thelargest T B -
I'velthadelih[thy@Ihb—travelsldnly@hiles[gerBour, IEboutEEheIEpeedIBﬂE[ank@alk In
thellbw[gravity[dfftheMoon,0tWould[dpinl@venlslower."

MostiquidnirrorXelescopesldnBarth[Bavellsedhercury.Mercurybemainstholten@t
roomEemperature, @nditdeflects[@boutZ5[Percentldflihcomingight, [@Imostlds[dood[ds
silver.[Mhe[Biggestdiquid nirrorfelescopeldnBarth, fheMargeZenith[Telescopeldperated
byXheniversity[dfBritish[@olumbialih[Tanada,is[Btheters[dcross—aldiameter20
percentlargerfhanfhefamous2000hchtirroridfltheMalelfkelescopeldt[Ralomar
Observatorylih[Talifornia.Yetlwhenldompletedih[2005, Ehe[danadian[Balomar[dlass
liquidmirrordelescopeldostlessthan$1millionEbBuild—only@Fewldercentheldostdf
alSolidmnirrorklescopeldflthe[Sameldiameterland, Bbrhatlthatter, [dnly [@[Sixth[df
Palomar'sdriginalldostih[1948.

Thoseldconomics@relthaking@stronomers[Sitllp@ndBegin@oodling
outlplansbri@dunarldbservatory.

"OurlstudywithBorra][StartedWhenIWwas(still[@n[@stronomy
professor@tfthe@niversity[df[ArizonalBeforedldamedbMASALh
2006,"[Wordenldecalls.[OThelfealldppeal [dfthis@pproachisfhatWe Sl Uo for EXPRESS
couldidet@nnbelievablyTargelfelescopednfheMoon." O IENGE NEWS

delivery

Mercurylisldnworkableldnfhe[Moon:[t'sMeryldensel@ndfhus[Reavy
toladunch,it'sMeryldxpensive,[@nditouldldvaporatelduicklylWhenl@xposedIbthelllinar
vacuum.[Ihldecent¥ears,[However,Borral@dndBisldolleaguesBaveBeenl@xperimenting
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with[@[dlass[dfldrganicl[dompoundsXEnown[@sbniciquids.Moniciquids@reBasically
molten(dalts,"Borral@xplains.[Theirl[@vaporationfatelis[dImost@ero, [dofheyWould ot
vaporizelhfhelllinardacuum.[Theyldan@lsoldemaindiquid[@theryIbw[emperatures."[He
and[Bis[dolleagues(dre[dow[deekingfbo(dynthesizelibnicliquidsfhatldemaintholtenlgven
atiquiditrogenfemperatures.

Below:[TheMniversity [Of[British[Tolumbia's[BneterMargedenith[Melescopellses(d
liquidhirrorb[ScanfhelBeavens.[[Imore]

. ---ih'r- L o

Much(Iessldensefhanthercury,idnicliquidsidreldnlyldlightlyldenserfhanldater.
AlthoughldotHighly[deflectivelfthemselves, [@[dpinningtirrordfl@nibnicliquid[dan(Be
coatedwith@nlitrathinOayerldf(SilverGust@sifitere@Solid thirror.[Weirdestdf(dll,
theldilverayeri$dofhin—only[30b[A00[Manometers—thatlit[@ctuallyHolidifies.Ihthe
vacuumIdfidpace,@iquidthirrorldoated ith @hin[dolid Dadyer[dfidilverould[@either
evaporateldor[farnish.

Aliquidtirrorldan'tBefilted[dway[from[IheRorizontal[Becauselfhefluid ouldgourldut,
destroyingfheltirror.Butfhatldoesdotthean@iquid thirrorfelescopeldannotBe
pointed.[@pticalldesigners@reldow[@xperimentingldithdaysldfldlectromechanically
warping[Secondarytirrorsduspended[d@bovelddiquidtirror—orldvenldlightlyWarping
theiquidlmirroritself—toldim@tl@ngles@wayfromhellertical.[Similarfechniques(dre
useddblpointfhelgreatlAreciboldadiolfelescopelih[Ruerto(Rico.

Furthermore,[days(Borra,fiftheklescopelisbcated@nywhereldtherfhanldxactly@tthe
poles,Mith[dachbotationdf[BarthdrMoonWouldScan@ldircularistripdflSky.[Andfhe
rotational@xis[dftheMoonWobblesWith@[deriod[df(18.6ears; [Soldverld[period[df[18.6
years, fhefelescopeould@ctuallylbok[dt[d[dood[Sized [degion[dfthelsky."

Right:[Mhed000t[Areciboldadiolfelescopelih
Puerto[Ricoldannot@elthoved, Butlit[dan(still
scanl@idelSwath[df[Sky[dsingthovable
secondarytirrors.[A0Lnardiquidtirror
telescopelmightl@dmploy[dimilarechniques.
[more]

Locating@lajorquiddnirrorfelescopeldear
thelinar(golesis[@ppealing.Thelklescopelitself
coulddesideldearfheBottomdfld@ermanently
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shadowed[draterWherelitWould[Stay[dt
cryogeniclfemperatures,[desirablefbrfheBestihfrared@stronomy.MetlSolar[panels
couldBel@rectedldndearbylfermanentlyluminatedthountain[peaksfbldeneratelfower
toKeephelmirrorldpinning.

Thelfactfhat@diquidnirrorfelescopeldlwaysIboksidtraightdpMastly[dimplifies(its
constructionl@nddeduceslthassBy[dliminating[Beavylhounts,[dearing,[dnd[@ointing ]
controllsystems(deededbrld[Steerablelfkelescope.[AllMou'dMeedlis fhediquidnirror
container,hichthightBel@nUmbrellalikeldevicefhat[delf[deploys, [Blus@dearly
frictionless[duperconductingBearingl@ndtsidrivethotor,"[Borraldays.[Wordenl[8stimates
that@lIthelhaterialsdbr@nléntiredlnariklescope@0theters@crossidouldBeMonly @
fewons,WhichldouldBeBoostedbfheMoonh@[SinglelAresBissionihfhe2020s."
FuturefkelescopeslthightBaveltirrorsldslhrgelds00hetersihldiameter—largerthan(d
footballdeld.

"AltirrorfhatlargeldouldlpeerBackihdmedbhenfhelldniverseWashieryMoung,dnly
halfldBillionMearsldld, Mhenfhefirst[deneration[df(Starsl@ndldalaxiesWerefbrming,"
Borraléxclaimed.OPotentiallythorel@xcitinglis[gurelSerendipity: [HewfhingsWelmhight
discoverfhatWelst[don't[@xpect."”

Says[Worden: [MPuttingd[diant[elescopeldnfheMoonBas(dlwaysBeenldnltlealdf(dcience
fiction,[Butlit[doonldouldBecomefhct."
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