
 

 

First Invisibility Cloak Tested Successfully,
Scientists Say
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Researchersannouncedtodaythatthey'vebuilttheworld'sfirstinvisibilitycloak,althoughthefineprintmay
disappointscience-fictionfans.

Thedeviceworksonlyintwodimensionsandonlyonmicrowaves.

Still,theexperimentprovesthatatheoreticalblueprintforbuildinginvisibilitycloaksunveiledbythesame
teamjustfivemonthsagoworks.

(Read"InvisibilityCloaksPossible,StudySays"[May25,2006].)

"Theconceptthatyoucancloaksomethingandmakesomethinginvisiblecannowbedemonstratedbythis
method,"saidDukeUniversityphysicistDavidR.Smith.

"Thisisthefirsttimewhereweshowthatyoucanactuallytakeelectromagneticwavesandwrapthem
aroundsomeregionthatyouwanttoconcealandrestorethemontheotherside."

Anuncloakedobjectwouldcauseaninterruptioninthewaves,creatinga"shadow"behindtheobject.But
thecloaksucceededinmakingthewavesreconnectontheotherside.

Theteamdescribesitsexperimentintomorrow'sissueofScience Express, theonlineearlyeditionofthe
journalScience.

Metamaterial "Magic"

Theelectromagneticsleight-of-handisenabledbynovel,human-madesubstancescalledmetamaterials.

Developedjustsevenyearsago,thematerialsuseamatrixofexceptionallytiny,sometimesnanoscale,
metalwiresandloopstocontrolelectromagneticradiationinwaysnaturalsubstancescan't.

(SeeaNational Geographic magazinefeatureaboutnanotechnology.)

"Usingthesematerials,youcancreateafield-regioninspacewherenoelectromagneticphenomena
penetrate,"saidteammemberSirJohnPendry,aphysicistatEngland'sImperialCollegeLondon.

Researcherssaythenewtechnologycouldaidantennaandradardesigns—nottomentionobviousmilitary
applications,likehidingspyplanesorevenbuildings.

Butscientistshavealongwaytogo.Thenew,cylindricalexperimentalcloakmeasuresjust5inches(13
centimeters)wideand0.4inch(1centimeter)tall.

Tomakeitwork,researcherspainstakinglytunedthedesignofthecloak'smetamaterialpartssothat
incomingmicrowavesslippedarounditsinnersurface.

"Youcanrestorethemastheyexitthedeviceinsuchawaythatthewaves[looklikethey]travelthrough
freespace,ratherthanbeingguidedaroundanobject,"saidteammemberDavidSchurig,anotherDuke
Universityphysicist.

"Youcanthinkofitvisuallyaslikewaterflowingaroundarocksmoothly,"headded.

"Ifyoulookdownstreamfromtherock,thestreamhasbeenrestoredtoitsoriginalflowpattern,andyou
can'ttellthatthewaterflowedaroundarockbylookingatthewater."

Schurigandhiscolleaguessaytheircloakcreatedaspacenearly,butnotcompletely,invisibleto
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microwaves.Thedevicestillgeneratesaminutereflectionandshadow.

Expertssaythebreakthroughwillcertainlyconjureexcitement.

"Cloakinghasbeenalong-timedreamformanyscientists,"saidXiangZhang,ametamaterialsengineer
andphysicistattheUniversityofCalifornia,Berkeley,whowasnotinvolvedintheresearch.

"Ifwelookattheseexperiments,ofcourse,itdoesn'tgiveyouthree-dimensional,arbitraryshapecloaking,"
butthenewcloakingdeviceissignificantnonetheless,hesaid.

"Eventhoughitissimplerinform,in[a]two-dimensionalcircularshape,itclearlydemonstratesthegeneral
theoryworks."

Visible Light

Theteamsaystheirnextgoalistobuildasphericalinvisibilitycloakthatshieldsmicrowavesinthree
dimensions,atasktheydescribeasvastlymoredifficult.

Buttheyareconfidentitcanbedone.

AsforHarryPotter-likecloaksthatblockvisiblelight?"Don'tcountonitinthenextfewdecades,"Schurig
said.

Whilethegeneraldesigntheoryhasbeenworkedout,metamaterialfabricationtechnologyhasyettocatch
up.

Researchersarestillpuzzlingover,amongotherthings,howtomakemetamaterialsthatworkforlightinthe
visiblespectrum,whichhassmallerwavelengthsthanmicrowaves.

Indeed,itmaybeimpossibletobuildacloakthatcanblockallthecolorsfoundinthevisiblespectrum,the
teamsays.

"Alltechnologieshaveproblems,exceptwhenthey'remagic,"DukeUniversity'sSmithsaid.

"SoOK,maybewecan'tgettheHarryPottercloak,"headds."Butmaybewecandosomethingmore…
liketheRomulancloakingdevicesinStar Trek."
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