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CloakingCloaking: : problemproblem formulationformulation 
((MathematicalMathematical treatmenttreatment: Uhlmann, Kohn, : Uhlmann, Kohn, BouchitteBouchitte, , FelbacqFelbacq, , 
VogeliusVogelius…….).)

Object to 
be cloaked:
here a ball

Object to 
be cloaked:
Claoking layer
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TurningTurning cloakingcloaking intointo PDEPDE--constrainedconstrained 
optimizationoptimization problemproblem

Spherical geometry
can also be handled exactly
using moment theory

General heterogeneous
material layers and inclusion
no explicit solution
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LayersLayers: : microstructuresmicrostructures 
i.ei.e. . designdesign such such microstructuresmicrostructures in order to in order to achieveachieve cloakingcloaking oror thethe 
appearnaceappearnace of of bandband--gapsgaps! (! (seesee alsoTuesdayalsoTuesday‘‘ss sessionsession))

General microstructure in periodic cells: change shapes and properties

Examples in FEM-realizazion
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Time Time harmonicsharmonics forfor elastodynamicselastodynamics
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PiezoelectricityPiezoelectricity: : strongstrong formform ((shapeshape analysisanalysis of of 
time time varyingvarying problemsproblems: : Novotny,PerlaNovotny,Perla--MenzalMenzal, Sokolowski, G.L. 2009), Sokolowski, G.L. 2009)



G.Leugering, AM 2, FAU Erlangen-Nürnberg 7

HomogenizedHomogenized massmass tensortensor
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HomogenizedHomogenized elasticityelasticity tensortensor
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HomogenizedHomogenized HelmholtzHelmholtz--typetype elasticityelasticity
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Metamaterial: Metamaterial: e.ge.g. negative . negative massmass!!
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ThreeThree cloakingcloaking scenariosscenarios as as cartoonscartoons
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NotationNotation
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CostCost functionfunction
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TheThe nonnon--homogenizedhomogenized problemproblem
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OptimizationOptimization on on thethe levellevel
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TheThe limitinglimiting bibi--domaindomain problemproblem
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TheThe farfar--fieldfield optimizationoptimization problemproblem
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TheThe simplestsimplest boundaryboundary--coefficientcoefficient controlcontrol 
problemproblem
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