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ELF (extremely low frequency)
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(Haus and Melcher, 1989)
V x£ =- jcopH (21)
VxH =1J¢ +jolsE +0 (22)
V- =0 23)
V-D=ps (24)
= (electric field strength)# =
(magnetic field strength), = (magnetic flux density), D=
(electric flux density), P = (permeability), £=
(permittivity), G= (conductivity), J5= (current density)

PS
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V-Js =-jcops
(2.1H2.4)
(22)
VXV xH = VxJ5+jcoeVx E +aV xE (25)
(21) (25)
VxV XH =VxJs+jorepH - jcolucrH (26)
w (Qisp
(displacement current) (free
space)
A (magnetic vector potential, A ) B (2.3)
V-5=0
V-VxA=0
B=VXA (2.7)
A
(27) (21)

VxE=-JUNXA=-VX jcoA (2.8)



Vx(E +jCoA) = 0
VX 9=0 29)
E +ji)A =W
E (2.10) (2.2)

VXEVxA:Js-jcoaA

VxVxAz  -A-V2A

—VV.A BV2A =Js - jcoa A

V-A=(

—V?2A-jcoaa =+

-B = continue function j
nxH - continue functionl

(2.13) ¢ " (scalar helmholtz equation)

(29)

(2.10)

(2.11)

(2.12)

(2.12)

(213

(2.14)
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(rectangular coordinate system)

1(’-\)2AZ 154

. :.l
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Dirichlet

Neumann

23

-

2IMAIN
(&0 19)

¥ [
FngUanumuumimananudd win

T 1r:')

‘T

L]

\VL: poote ]

\

EMuna'afhsﬁﬂﬂmnuﬁmﬁnmmﬁﬁny

2.3

16

(2.16)



(2.15)
(2.16)
(2.15) (weighted residual method)
(galerkin method)

([ 141+ [fy =01 (217)

s =MI(VO,) (V@YK

Ty=j0)CT ®I® j dxdy

B) = J\]'Ojdxdy (2.18)
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(217) 2 A
A 1 Q0 24
dn ' rE] g 24
(2.17) A
at (2.19)
dn
(2.19) Z
adrt] 2.20)
(2.20) (2.17)
([ #M m, ]+ [ordffJAF J[ ] (221)
(2.20)

24

(line source)
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H=0
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o 12 m. - uH
FEM
O m e e » T
H—4m —H
FEM
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distance to current source (m)
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