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e Surface mesh based methods QK

- PMCHWT formulation, Combined tangential formulation,H...

/ Unknowns on the surface
¥ Two region problems for many interfaces
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- FDTD, FEM, ...

/Includes proximity and skin effects »’
¥ Slow: mesh the surrounding medium & the whole volume of the conductors |

e Surface mesh based methods QK

- PMCHWT formulation, Combined tangential formulation,H...

/ Unknowns on the surface
¥ Two region problems for many interfaces

— Single-source(SS) formulations: SS-SVS, GIBC, ...

/ Single source = more efficient pe \ —
¥ Objects are embedded in multilayers AL H1L, 01, O “e1, 1,01
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00, €0, K0

* A single penetrable object
— Original model

e Stratton-Chu formulation for a homogenous object
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e Stratton-Chu formulation for a homogenous object
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* Discretize the boundary with the basis function
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* A single penetrable object

— Original model
QO

* The Galerkin scheme is used to test the Stratton-Chu formulation

H=[L]" [%U —~ K] E
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* A single penetrable object

— Original model
QO

* The Galerkin scheme is used to test the Stratton-Chu formulation

H=[L]" [%U —~ K] E
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* Y is defined as the surface admittance operator
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 The penetrable object is replaced by the background medium
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 The penetrable object is replaced by the background medium

o~

-~ 1 ~ A
H=| ]1[§U—K]E

Y
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* Yis defined as the differential surface admittance operator (DSAO)
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— Original model et Ji
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* [Inhomogeneous Stratton-Chu formulation Q, y =Ty
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i)

Additional term caused by the current from the first equivalence
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* Test the formulation ony,
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e Two-layered object E v \
— Original model e Ji

| Ry

e Test the formulation on vy, Q, s =T,

Ui E1 = Ligy Ha + Ky ) Eo + L 1) 3

* Test the formulation ony,

1
5 Ul Bz = Lipg Ho + Kip ) Bz + L 54
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Discretization and testing
J=YE
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e TE mode-3-layered cylindrical object
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Near field from the proposed approach Error: Proposed vs. COMSOL
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a) Near field from the proposed approach b) Relative error over the COMSOL
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 TE mode-3-layered cylindrical object
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c) Radar cross section obtained from the COMSOL, PMCHWT formulation, and the proposed approach
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 TE mode-3-layered cylindrical object

Total Time [s] 1,236 0.33
Generating YS [s] 2 - -
Filling time [s] 399 1,193 0.33
Solving time [s] 2 43 0.05
Memory consumption [MB] 770 4,857 0.16
Condition number 424 117,550 -
Overall count of unknowns 2600 14,800 0.18

d) computational cost compared with the PMCHWT formulation
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* A novel single source SIE for electromagnetic analysis by
multilayer embedded objects is proposed.

»Fast

»Accurate

»Single electric current source
»Unknows only on outermost boundary

»Slignificant less count of unknowns compared with
other SIEs
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