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On Calderén’s preconditioner for isogeometric boundary element methods using collocation

for electromagnetic wave scattering problems with a PEC homeomorphic to a torus
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The Calder6én preconditioner for the isogeometric BEM (boundary element method)

discretised with the collocation for Maxwell’s equations is investigated in this paper. The

Calderén preconditioning for the EFIE with the Galerkin method in general requires the

use of the dual basis function, which causes much computational time. We show that the

dual basis function in the isogeometric BEM can be introduced in the same way as the

original basis function, and that the computational time of a matrix corresponding to the

EFIO (Electric field integral operator) discretised with the dual basis function is as much

as that with the original basis function. With some numerical examples, we verify that

matrices preconditioned with the proposed method are well-conditioned.
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Fig.1 A basis function directing s; direction. Six squares

are support of the basis function. Circular dot indicates the
collocation point. Red arrow shows the direction in which
the boundary integral equations are evaluated at the collo-

cation point.

o [t

Fig.2 A basis function directing s2 direction. Six squares
are support of the basis function. Circular dot indicates the
collocation point. Red arrow shows the direction in which
the boundary integral equations are evaluated at the collo-

cation point.
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Fig.3 The boundary I' decomposed with the original mesh
(black dotted lines) and the mesh for dual basis function
(blue lines).
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Fig.4 Condition numbers of A and T AT ' A.

DFEIWOWT, [T A & T AT A O E A H % EHE P HEH
tiz7my b LK% Figs. 5,612, 2h 5 ORI &S HED
JERR % Figs. 7, 8 IZ/RT. Figs. 5,7 &£V (n1,n2) = (15,5)
D&, Calderén OHILIEZEMH L 72 /T7NIEEF#EAH —1
FlBCEE-oTWDE Zehbdrb. —F Figs. 6, 8 I1TRF
(n1,m2) = (60,20) DFE T, HHEIEMLZZ 2T &
b, AT T AT A QEHEBD S —L L H 5 R -
TWa A, HofER/DDOEAEITI ADZRELDKEL
7o®, ZTHZEDEMFBPHEL TR EEZONS.

o
@
x
4
+, o+
+a§+

wi“

o
o
T
+
+

ia
ot
e

ot

35 s 25 2 a5 1 05
Re
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Fig. 6 Eigenvalues of A and T-'AT'A for (n1,n2) =
(60, 20).
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Fig.7 An enlarged drawing of Fig. 5 around the origin.
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Fig.8 An enlarged drawing of Fig. 6 around the origin.
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