.26 2 (2005 2 )
Applied Mathematics and Mechanics

1 1000_0887(2005) 02_0178_05

Green
N ,__\ﬁl '_1=\'2 ) 1 S — 1
ZER, &= . B &, BET
(L s 116026;
2. . 81401, )
(ERARH)
Green .
Hembholtz Dirac 6 S Green
Green Green S
Fourier Green .
Green Green
Green ; ; ; H H
0441. 4 A
(1~ 6] Green .
Helmholtz \ f f' - f'=0
floxfl=0 f=f'4p"7 Helmholtz Dirac 8
Fourier s Green
) Green ,
( Bohren ) Green ,
1 Green
[e19]  Maxwell : " x E= joB, " xH= J-juD, “*D= P,
*B= 0 :D= €+ j¥B, H= jYE+ B/,
E  Helmholtz
* o 2003_11.28; © 20040917
: (752147)
(1946 —), , s ( .Tel: + 86 411_84729399; Fax: + 86.411_

84727875; E mail: Zhougy@ dlut. edu. cn) .
178



179

(5 x o xm 2VMO X B E = joly, (1)
= o’lg e vy , E
. (1 . (D
E(r) = jwllJ‘,Ge(r, F)eJ(r)d,
Gor, 1) E Green , J(r') Ve
(D Green
(% X 2V X B Ge(r, F ) = S(r= F ), (2)
Green G(r,7) . [8]
Howard
S(r— r)= " x “xIGo(r,r)- . Go(r,F) (3)
(3 , Go(r.r)= /(4T r-F 1) Green T
(3 S(r-r) S(r—r), 8&(r-7r)= "x . x
1Go(r, ¥ ), (3) Sr-r) Str— ),  S(r-rF)=-
S Go(r ) ., Helmholtz (3), Ge(r,r )= Ge(r, ¥ )+ Ge(r, ¥ ),
E' Green E' Green
(xS xe 2o x— kY Gi(r,F ) = S(r- 1) =
S X Go(r, T ), (4)
, Lo e , /
Ghfr, )= Blrmrh o LG (5)
2 Green
Fourier (91
P s ’ _ 1 «© /. iKer
G(K, ¥ )= F[G(r,F )] = J(2_JT)3J.” Gur.r )T drdyd, (6)
s / _ 1 oo / iKer
Go(K r )= F[Gor,r)] = WII[ LGo(r, r)e” "dxdydz, (7)
o 1 < / - jKr
Ge(r,r ) = J(Z_Wjjf Go(K, ¥ )e " dhedhy di, (8)
Go(r, 1) = — m OOGO(K, r)e ®rdk, dky dk., (9)
F[“Ge(r,F )] = iKGe(K, F), (10)
F[ %X Gu(rr )] == K X G(K. ), (11)
K= kii+ kj+ k:k* (4) r  Fourier

K’GL(K, F )+ 2YHojK x GL(K, F ) - k*GL(K, F ) =
- Kx Kx IGo(K,F ) (12)
K (12)



180 Green

K GYK,r)=0
K (12)

KxGUK,F) =

2WOK Ge(K. 1) = 2YUoKK* Ge(K. I ) + K X IK°Go(K. F') _
K*— K

(12)  (13) (14)

y 2
’ K -k IK—KK—ZYU(DKKX] ’
Ge(K, 1) = ‘ ([é(_ k) _izuzsz]z Go(K,r ),

Go(K, ¥ )= (17 J(2)°) (57 /K?) (15)

Green
bl(K r/) _ 1 (Kz_ kz)([[{z_ KK) - 2Y1'k*)iK2KX IejK-,-’-
o’ (K>= k?)*- 4V K2 I
(5 r  Fourier
E;L(K, r)=- kﬂzGo(K, F)e
Go(K.r') = (v (YK (1)
Green
1 ’ KK eJK’
o K =
G(K,r )= r___ e
Green
(16)
! r 1
Ge(r, r ) = (2]'[)3 X
oo 2 2 2 —jK-(r,r’)
— - - 135
” [(K*— k )[((_12’[((]{2{“22) 22515252;2;; e
Green
(18)
iKe(r-r)
G\ (r,r) = (ZJT) J:[ KKTdkxdkydkz-
> Green ,
reen ; (16) (18)
Green
b’(Kr/)— 1 (Kz_k)([[{_KK)_ZYWIKKxIejK./_
T T (K- B 4V RO e
KK %"
J(zn K’
(9 (20 Green
Ge(r, r’) = 1

(2m)>

(13)

(14)

(15)

(16)

(17)

(18)
Green

(19)

Green

()

(21)



181

(6]

(7]
(8]

(9]

2 2,2 dkxdkydk: —

J‘J‘ (K= K )(IK - KK - QYUQ]K K x [ K 07)
K[(K—k)—m(u@](]

JK (r-r)
J(Z—T['[I K212 dk.dk,dk.* (2)
3
Helmholtz Dirac § i
Green .
’ ) (16) (19 i
Green (18) [9] Coulomb
> Green (16) [9]
Coulomb Green . (16)
=0 [9] Coulomb Green ’
’ [9] Green (16) .
’ Green ,

[ ]

Bohren C F. Light scattering by an opticaly active sphere[ J]. Chemical Physics Lett, 1974,29(3):
458 —462.
Eftimiu C. Guided electromagnetic waves in chiral media[ J]. Radio Sci, 1989, 24(3): 351 —359.
Zhang L. Y. The dominant mode in a parallel plate chirowaveguide[ J] . IEEE Trans Microw ave Theo—
ry and Tech, 1994, 42(10): 2009—2012.
HUI Hon tai. The eigenfundion expansion of dyadic Green s fundions for chirowaveguide[ J] . IEEE
Trans Microw ave Theory and Tech, 1996, 44(9): 1575—1582.
HUI Hon_tai. Dyadic Green’ s functions for the parallel_plate chirowaveguide[ J]. IEE Proc Micro An—
tennas Propag, 1998, 145(4): 273—278.
I Le wei. Rectangular modes and dyadic Green’ s functions in a red¢angular chirowaveguide[ J] .
IEEE Trans Microw ave Theory and Tech, 1999,47(1): 67—73.
D . [M]. ) , , : , 1981: 42—47.
Johnson W A, Uehling DT, Updike S J, et al. On the irrotational component of the eledric Green’ s
dyadic[ J] . Radio Science, 1979, 14( 6) : 961 —967.

[J]. , 1997, 13(3): 244—
247.



182 Green

Splitting of the Spectral Domain Electrical Dyadic
Green’ s Function in Chiral Media

QIN Zhian', QNRui’, CHEN Yan', SHENG De_yuan
(1. Department of Mathematics and Physics, Dalian Maritime University,
Dalian 116026, P .R. China;

2. Department of Economics, Fukuoka University, Fukuoka 814_01, Japan)

Abstract: A new method of formulating dyadic Green’ s fundions in lossless, reciprocal and unbound-
ed chiral medium was presented. Based on Helmholtz theorem and the non divergence and irrotationa
splitting of dyadic Dirac delta_function was this method, the eledrical vector dyadic Green s function
equation was first decomposed into the non_divergence eledrical vector dyadic Green s function equa-
tion and irrotational electrical vector dyadic Green’ s fundtion equation, and then Fourier s transforma-
tion was used to derive the expressions of the non divergence and irrotational component of the spec-
tral domain eledrical dyadic Green’ s function in chiral media. It can avoid having to use the wavefield
decomposition method and dyadic Green’ s fundion eigenfundion expansion technique that this

method is used to derive the dyadic Green s fundions in chiral media.

Key words: dyadic Green’ s function; non_divergence component; irrotational component; electroe-
magnetic wave field; charge field;, chiral medium



