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Electron(eéffects[douldstopdbjects[from(scatteringdight.

Thelidealdfdldloakldfihvisibility fhatHides[dbjectsfromMiew[BHas
longBeenldonfinedfofhelmhorelimprobablelfeaches[dfldcience
fiction.[Butl8lectronicldngineers[Baveldowldomeldpdith@ayb
makeldne.

AndrealAlu@ndMNaderBnghetaldffheMniversity[df(Rennsylvania
in[Bhiladelphialdayhat@plasmonicldover'[douldldenderldbjects
"nearlyihvisiblebl@nldbserver".[TheirlitlealdemainsGustd
proposalldthisistage,Butlitldoesn'tldbviouslyMiolate[dny Taws[df
physics.

"Theldonceptlit[@nlhterestingldne, With[deveralimportant
potential@pplications,"[daysdohn[Rendry, @[physicist[@tOmperial
CollegelihMondon, K. MtldouldFInddsesihlstealthfechnology
andldamouflage."
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Typesldflihvisibility [ShieldingBaveBeenldevelopedBefore, [But
theselthostlyllsefheldhameleon(grinciple: [@[Screenlis[dolouredibthatchitsBackground,do
thatfheldcreenedldbjectisldamouflaged.

[The@oncept@ould Forl@xample,ihventorRay[AldenlihMorth[arolinalBas[groposed(d
findses(in(Stealth system[dfllight[detectors@ndl@mittersthatlprojectlddeplicaldflthe
technologyl@nd sceneldppearingBehind@nldbjectfromtsfrontdurface.
camouflage. Researchers@tfheMniversity [@f Mokyo@reWorking@n(d
John@endry camouflagelfhbricthatlUsesldlsimilariprinciple, [ih[Whichlthe
Physicist,mperial@ollege, background[Scenelis[grojecteddnEbdightdeflectingBeadslihhe
UK material.

Butfhelhvisibility [Shield[@roposed ByAluE@ndEnghetalih@[Preprint@n@rXiv i3 Hore
ambitiousfhan(this.Ot0$[d[SelfldontainedStructurefhatidouldfeducelisibility from @l Miewing
angles.Ihfhat[SenselilWouldBelthorellikefhelshieldinglsedByfheRomulansihfhe StarlTrek
episode[MBalanceldf[Merror"h(1966,MhichBidEheirldpaceships@tthelpushdf[@dButton.

Scatter(brained
TheKey[bfheldonceptisIblbdeducelightidcattering.WeldeeldbjectsBecauselightBounces[dff
them; [fthis[Scattering@fight[douldBelgrevented[Jandiffheldbjectsldidn't[@bsorb@nydight)

theyMouldBecomelihvisible.[Alu@ndEngheta's@lasmoniclScreenduppresses[dcattering @y
resonatingihfunelithhellluminatingdight.
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Plasmons[@reWavesldfldlectronldensity,[dausedWhenIheldlectronsldnfheldurfaceldf(d[thetallic
materiallthovelihchythm.Theldesearchers(dayfhat@[Shellldf[dlasmoniclthaterial Ldill[Scatter
light[@egligiblyififhedight'sfrequencylisldlosefbfheldesonantftrequencyldflftheldlasmons.[The
scattering[fromthelshellldffectivelyldancelsldutfheldcatteringdfromfheldbject.

ForQdisibledightlshielding,[days[BEngheta,[@atureBas(dlready[provided[Suitableldlasmonic
materials:[Silverl@ndlgold.MoBeducelfheldcatteringdflbngerlWavelengthfadiationduch(ds
microwaves,[dneldouldthakefhelshieldfrom[@metamaterial': [@[0argel3calelStructureith
unusuall@lectromagneticlgroperties, Eypicallydonstructedfrom[drraysldfidiredbopsldnddoils.

Alu@ndEngheta's[dalculationsShowfhatldphericalldridylindricalldbjects[doated With[Such
plasmoniclshieldsldolihdeed[producelMeryittledight[dcattering. Ix0s[@sfhough, M hendit[By
lightldfftheldghtWavelength,fheldbjects(Becomeldxtremelyldmall,[doldmallfhatfheyldannot
beldeen.

Size[mhatters

PendrylWarns,Bowever,fhatfheldoncept@slit(standsitUnolthagicldloak",[Becauselitould
havelfbBeldelicatelyfunedblduit(8achdifferentldbjecttBides.Rerhapsldvenltoreldfd
drawback, Reldoints[dut, [isIhefhctthat@[P@articular§hielddnly MorksEbridneldpecific
wavelength[dflight.

AnldbjectlthightBelthadelihvisiblelih[deddight,[Say,Butdotih[thultiwavelengthldaylight.

And[drucially,fheldffectldnlyorksiwhenfheldavelengthdflthedightBeing[dcatteredisdoughly
theldamelSizel@stheldbject.[SolshieldingfromQdisibleMightWouldBelgossibleldnly fbr
microscopicldbjects; TargerldnesldouldBeHiddendnlyHoObngWavelengthdadiation[duch@s
microwaves.[ThistheansfhatfhefechnologyldouldfotBellsedIbHideldeopleldriehicles[from
humanDdision.

Butfhat[deed[dotlUndermineldtherlpotentialluses,[BEnghetaldays.[Horldxample, fheldffectldould
beldsefuldbrithakingldntiglarelthaterials.

Anotherl[possibleldsebriplasmonicldcreeningisthicroscopy, Belddds.@Mightthicroscopesidould
surpassltheirldsualdesolutionimitsBy[dsingfiny[probesibtheasurefhelightfieldMery[dliose
toltheldbjectBeinglimaged.SBuchlprobesldouldBelhadelinvisible'[Sofhatfheyldon'tldisturb
thelimaginglsignal.

And[dfldourselfhelshieldingdouldWorkinebrldoncealinglargeldbjectsiduchds[Spaceships
from[SensorsidrfelescopesthatlUsedIbnglvavelengthfadiationihstead[dfMisibledight.
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