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Abstract

This paper uses loop-star basis functions to overcome the low frequency breakdown problem in method of moments
(MoM) based on electric field integral equation(EFIE). In addition, p-Type Multiplicative Schwarz preconditioner (p-
MUS) technique is employed to reduce the number of iterations required for the conjugate gradient method(CGM). Low
frequency instability with Rao Wilton Glisson(RWG) basis functions in EFIE can be resolved using loop-start basis
functions and frequency normalized techniques. However, loop-star basis functions, consisting of irrotational and sole-
noidal components of RWG basis functions, require a large number of iterations to calculate a solution through iterative
methods, such as conjugate gradient method(CGM), due to high condition number. To circumvent this problem, in this
paper, the pMUS preconditioner technique is proposed to reduce the number of iterations in CGM. Simulation results
show that pMUS preconditioner is much faster than block diagonal preconditioner(BDP) when the sparsity of pMUS
is the same as that of BDP.
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Fig. 2. Loop-star basis function.
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Table 1. Number of iterations required for calculating solution, condition number, and computation time according to

each object.

TzE Condition BDM+CGM | pMUS+CGM | BDM+CGM | pMUS+CGM
(Number of number Sparsity(%) (Residual (Residual CPU time CPU time
unknows) error le-4) error le-4) (sec) (sec)
Pg{‘;d 4.4%1¢3 275 23 14 7.103 4.825
Cube «
720 1.0%1e4 275 36 2 38.875 23.996
é‘;’(‘g 2.6%1es 275 11 5 16.585 9.324
Cylinder
1758) 34*1ed 275 146 82 934223 680.275
(gatg) 1.1¥1e5 275 284 4345.46
f{;‘g{‘)’ 4519 275 219 1 68959 4814.08
(gffse) 1.4%1e5 275 231 6723.26
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