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� 1�������	
�, �
Ω0�����;

�
Ωe ������ , �����µ0, ����σe,

����; Γ �Ω0� Ωe�� !, R0�"#$���

Js�%�&'
�()*
+,-.	&/0(1) 2

3456, �7�89:�, ;<=>?���@A.

(B) ��CDEF��GFHI.�(J)�KL�@A;M. (N) COHPQRST.�

1.1 ���ΩΩΩΩe

U���Ωe, VW MaxwellXYZ[\, ]

 ∇× ∇   J + jωµ0σe J = 0, (1)
∇ × J = −jωµ0σeH. (2)

^	_`aOb, cd`e� W, ((1)fgh_`iY, j
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J%n = 0 + Jn = 0, (8)
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∂ ∂ = − − ∂ ∂ 
(12)

2 FEM � BEM ���

����(5)�(6)�, ��	
��
���������, ������Γ��� !"�
�#$%��&'�	
(Ωe��� e0)��, n0)��; ���Γ ��� e1)��, n1)��.

* J = [Jx, Jy, Jz]
T, %+,-[N] = [N1, N2, ., Nn0], /0[Jx] = [J1x, J2x, ., Jn0x]

T, [Jy] =

[J1y, J2y, ., Jn0y]
T, [Jz] = [J1z, J2z, ., Jn0z]

T, 1 J = [N][Jx]i + [N][Jy] j + [N][Jz]k.

*���# H = [Hl, Hm, Hn]
T, Ht = [Hl, Hm]T, %+,-[NΓ ] =

1 2 1
[ , , , ],

n
N N NΓ Γ Γ� /

0, [Hl] = [H1l, H2l, ., Hn1l]
T, [Hm] = [H1m, H2m, ., Hn1m]T, [Hn] = [H1n, H2n, ., Hn1n]

T, 1 H =

[NΓ ][Hl]l + [NΓ ][Hm]m + [NΓ ][Hn]n.

2.1 FEM ����

2� Galerkin31, 4(5)�56��, 7�8$9%�:;#<=��>?�

[T][J] + jωµ0σe[E][Ht] = 0, (13)
/0, [T] = [K] + jωµ0σe[D], @A[K]�[D]� FEM#B-9[5].
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2.2 BEM �����
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2.3 FEM-BEM ����

678��9:[6]:

e 0 ,× = ×H n H n (19)

He;n = H0;n. (20)

(20)�0��<=���>?�@ABCD, E�67(19)�, �
�F(5)�(6)�GHI�,

JKLM�()*�NO� FEM-BEMI���:
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3 ����

3.1 �� A ��

�� A[7]������	�
��
��� 14 cm�14 cm, ������ 1.3 cm�2.5 cm

�5.0 cm, ��
�
������ 600 A, ������ � 50 Hz, ����! � 5.497

�107 S/m���"#$� 648 %&	'(), �*+,- 950 %, ./*+- 534 %�� 4
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 x = −1.3 cm, z = 4.0 cmD

EF+�G1HIJ7KLJ�MNOP, QRS>PT, UV8AW	X�YZ[.

� 3 ������ A(�	: mm) � 4 
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(��)�������
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(a) z �, (b) y �. 1 �������	
��, 2 �
�����	
��, �����

3.2 �� B ��

�� B�� 6��, \-]^_` TEAM WORKSHOP Problem 7, U-E%a��!'

� 6 ������ B(�	: mm)
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107 S/m�
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 y = 7.2 cm, z = 3.4 cmDEF+�kMG1HIJ7KLJ�MN(lJm�	n). � 8-

0��1�2345$6�UF�oEpV8Aqr	X��s[.
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5}~, ���$, }~���, �����E[�����_`, }~�5P�, u>��,

xy�z�bcd_`�zW	XvQ%��o�AKL, KL��7HI��S>PT, V

�Aqrt@	X�YZ[�89���zW	XvE�M�������� �0�_`

o�A$¡¢KL, KL��£¤��Dv���¥}�
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