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Multiple Precision Arithmetic of Diffracted Electromagnetic Waves
by Circular Disk of Perfect Conductor

Takashi Kuroki*

Abstract

Toshihiko Shibazakit

Teruhiro Kinoshita¥

In the case of the numerical calculation using the analysis method of Nomura and Katsura,

good results up to 2.5 or 3.0 wavelength with the double precision or the quadruple precision are able to

be obtained, to electromagnetic diffraction by a circular disk of a perfect conductor. The cause of it can be

explained by the fact that the numerical calculation is executed with sufficient precision in the calculation

process. GMP is the library that can execute the numerical calculation by multiple precision in C and

C++ language. MPFR, based on GMP, is the supplementary library equipped with the mathematical
library functions. GMP++ differs from GMP in terms of the classes. MPFR do not have C++ class
interfaces. So, we have to design new interfaces. The purpose of this study is to investigate the cause of
the fault results, and alter them to be good results using GMP, MPFR, GMP++ and the new interfaces

while the radius of the disk is over 3 wavelengths.

keywords : scatter problem, circular disk of perfect conductor, current distribution, multi precision arith-

metic, scatter field
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Fig.1 A Coordinate system of a conductive disk and an

inncident plate wave.
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a/\ =1,2,3,5,precision of arithmetic = 64[bit].
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a/X=1,3,5,7,9,11 precision of arithmetic = 128[bit].

7T QOod

cooooGMPOODOOOOOOOOOOODOO
gbobooboobooboooboooooooooon

ooooboooooboobooboooobooboobooo
gbooobOobooooboooobooboooog
el 2503.000000000000000000
ooooobo Gy, 0000000000000000
gbobooboooobooobooooboobooon
gboooboooobooboobooboobooogoo
obooobooobooboooboooboooooobooon
obooobooboooooboooo
gbooobOobooooboooobooboon

godd

[1] Yukichi Nomura, Shigetoshi Katsural “Diffrac-
tion of Electormagnetic Waves by Cirsular Plate
and Cirsular Hole,” J. Physical Society of Japan,
Vol. 10, No. 4, pp.285-304, Apr. 1955.

[2] M Ando, T Murasaki, T Kinohsital “Elimina-
tion of false singula rities in GTD equivalent
edge currents,” Proc. IEFE, H-138, 4, pp.289-
296, Aug. 1991.

[3] “GNU MP-The GNU Multiple Precision Arith-
metic Library,” Edition 4.2.1,May,2006.

[4] “MPFR-The Multiple Precision Floating-Point
Reliable Library,” Edition 4.2.1,May,2006.

[ 0000,0000,0000,000000000
0000000000000000000000
0,,00000000000000,EMT-07-95,
pp.85-90, 2007-10.



