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(e— N)b= 0, (K= )@= 0,

L Ai= 1,23 vi(i= 1,2,3) ,
d(i= 1,23) ®(i= 1,2,3) ,
€= DAD (3)
b= Wiy, (4)
, A= diag[ N, X, M, TI= diag[ vi, v2, 3 :

D= {(]51, ¢z,¢3}, 111:{%, ?,, @3} >
o' o= 1, WV w=J.

>

E H B D
D = ¢*D, i= 1,2,3; E; = #-E, i= 1,23 (5)
Bi = ®+B, i= 1,23 Hi = ®*H, i= 123 (6)
(5) (6) (H (2, (3) (4,
Di = M, i= 123 (7)
Bi = YHi, i=123. (8)
2
Maxwell
xE=0 D=0, (9)
xH= 0, “*B=0. (10)
(9) ,
0 -0, ][k
& 0 - OEz=0 (11)

~o, o ol|E;
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o, 0 0]]| D
0 0, O0|{Dy=0
0 0 0|(Ds
D=0,
LA
E= X, D= AX
9 X D)
(11) (12),
AX = 0.
(13) ; (5 (6).
X= $1XI + dXo + $3X3
X= OX°.
(14) (13),
DA DX = 0.
A= AD, = D
K )
AT X =0
XX =0
X AT
(16) :
Xixi =0  i= 123
LRl = A= 1,2,3) i
N :

(18) ~ (21) (17).

(17)

(15

(12)

(13)

(14)

(15)

(16)

(17)

(18)
(19)

(20)
(21)
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E= "X = “1X + 9% + 5%,
D= A X = ASX = NTXD £ X + Noh X5
4
1
XV = x(®
xtV = x(?, i= 1,23.
, (24)
oV x(V* — @Y x(¥*
VXV = px, i= 123
2
pV= p?
pV = pi?, i= 1,2 3.
. (26)
AVF (D% _ (D% (2"
AV XD o A2 (D i= 1,23
)\,(U ST\ 2 (27 1= 1,2, 3.
5
51
g 0 O
e= |0 €l ,
0 0 €
1 00
A= diag[gn, €, 811], d=|0 1 0
0 0 1

, 1 ,
W= W[ d, by by .

¢ = “%[1, Lu".

‘X; = %[— (a%‘l‘ ayz‘l‘ azz)+ axy+ axz‘l‘ ayz] .

(2)
(23)

(17)

()

(%)

()

(27)

(28)
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52

(Or+ 0o+ 207- 205,)% = 0

1

[(0i+ Or + 62)— —0u- 0] X = 0.
Ox 1
E=-]0 0 1P X, = Oy X, ,
0 O 1
Ox 0 Ox
D=- g ] = - & 0y X,
0 0:
" (30) (31)
e&n O 0
e= |0 & 0},
0 0 &
1 0
A= diagl €1, €1, &3], D= {0 1 q.
0 0 1
R 2 R 1

w= W[ o, o] Y wav[ ] .

qb;‘:"[{ll(} {001}

= & E= E;5, PE| = E- DE; .
, Bed= 0, Heb= 1i= 1,2

| Ey 1= J(E- 1k )"(E- #E, )= [El+ E3.

X = (24 2+ 200- 20%), s = (0%+ 0%).

g

(0+ 3% = 0

2 . ,
Jdc 0 0 X, 0:%,
E=-]0 0, 0§ t=-20X
0 0 0 X, 0. %,

(2)

(30)

(31)

(32)

(33)
(34)

(35)
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o0, 0 0] 0%y
D = - 811 0 ay 0 XT = - 811 ayxl*
0 0 0 X; azx;

P ) 2 )

en 0
e= | 0 &
0 0 &

1
A= diag[ €11, &, &3], D= {0
0

oS = O

0
0] |
!

, 3 ,

w= W[ el Y ws[ ] ¥ wal[ e .

El = $<E= E\, E = $*E= E, E; = & E= E;;
Xi == (02+ 02), s =— (O5+ 0%, X3 =— (0%+ 0%).

(a%'i' a%) XT = 0,
(h+ 02X, = 0,

(Tt 03) %5 = 0,
, 3 - )
2, 0 o] X 0.%,
E=-|0 0 0|{X =-K0%7,
0 0 a|x 2.X
2. 0 o] 0:%
D=- e 0 0 OfKX7t=- eldX
0 0 0dfx; 0:X;
) , 3 )
&1 En 0

€= | & & O
0 0 &

B

A= diag[ M, N, €1,

(36)

(37)

(3)
(¥)
(40)

(41)
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a5 N- &1 !
¢ = [ ,1,0] ,
l JN- &)+ &

€2 [1 - Eu 0}
J(%- &)+ gl &2 717
= L0010,

€1+ € 1 :
Moo= %i‘ i;(&?n— 822)] + € M= &.

2 3 2
w= wiV[¢] Y wiU[ e ¥ wsi[ o] . (43)
Ei = #°E = L N- en)Ei+ enE
1 J()q— PR 8%2[( 1) E1+ €nk2],
E, = $E= 1 [€E 1+ (k- &) E,],

J( - &1)°+ €
Ey = $E= E;

. €h [ M- &’ o o, 2 A2 M- &y 2]
Xl = - (}\’]_ 811)2+ 8%2 812 (az"l' ay)‘i' (ax+ az)— 2 812 ary ’
2 2
. £ - Eu 5 2 5 A2 - Eu 2]
Ra=- (M- 811)2+ 8%2|: &2 (Ot 0:) + (04 0y)= 2 &2 O
X3 =- (0i+ 07).
XX =0, (4)
X5 x =0, (45)
(Or+ 3) X5 = 0. (46)
, 3 . , 3
dlar x T ax(QIXT + X;)
E=-| 0, aﬁy Xy p== 40 (X + aaXy )y, (47)
< 0.
w0, 0. 01| Oe(ar Xy + X))
D=- &1 8, @d 0|4 % t=— afd (X + a2X;)}. (48)
0 0 0 x; azX;
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) 1 ; , 2 ; , 3
2 o 3
A
(5 (6), (1) (12
ADE" = 0, (AD
SoDp” = 0. (A2)
(7, (A2
SOAE" = 0. (A3)
(A1) (A3)
SOA= A D (A4)
D'ATDA = DTAA D. (AS)
9 [8|7
O'AN D= P, (A6)
2" ) (A5)  (A6),
O'ATD= A = X, (A7)
X" :
2; = NRT, 0= 1,23 (A8)
(A4) .
ol DPA= D' AD
(A7),
o = XA 2P AIs O (A9)
o : :
O = N2i = XX7, i= 123 (A10)
Df = t’f
B
S 1., (B
W= 5 E:D+ 5 HB.
(5 (6) .
W= ;—E o' op” + é—H* o' oB” .
W= +ripr+ Luip; (B2)
- 2 12 12 2 12 L
B B T DL e
W= 5o i+ S ; (B3)
(A7),
W= X%, i= 1,2,3. (B4
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Eigen Theory of Static Electromagnetic Field
for Anisotropic Media

GUO Shao- hua"®
(1.School of Civil Engineering and Architecture, Zhejian g University of Science
&Technology , Hangzhou 310023,P.R . China;
2.Schoal of Civil Engineering and Architecture, Central South University,
Changsha 410075,P .R .China)

Abstract: The static electromagnetic fields were studied here based on the standard spaces of the
physical presentation, and the modal equations of static electromagnetic fields for anisotropic media
were deduced. By introducing a set of new potential functions of order 1, several novel theoretical re-
sults are obtained: the electric or magnetic potentials are scalar for isotropic media, and vector for
anisotropic media. The amplitude and direction of the vector potentials are related to the anisotropic

subspaces. Based on these results, the laws of static electromagnetic fields for anisotropic media are
discussed.

Key words: anisotropic media; static electromagnetic field; standard spaces; modal equation



