


  

JB 0

  

JB 
0

1



)A/m( 2
MJ m

mJJB 
0

1



JM
B













0
)A/m(

0

M
B

H 


)A/m( 2
JH 

 
SS

dd sJsH)(

)(AsJlH Idd
SC

    

MJ 



D. K. Cheng, Field and Wave Electromagnetics, 2nd ed., Addison-Wesley, 1989. 

0MzaM 

nms aMJ 
rzM aa  )( 0 0Ma








 


3

0

4 R

dI
d

Rl
B





MJ  m 0








 


3

0

4 R

dzdJms Rl






 bdd al

bzz rz aaR  )( 2/122 ])[( bzzR 

])([ bzzbdd rz aaaRl  

  dbdzzb zr

2)( aa

zd
R

dML

r



   0

2

0 3

00

0 4





 Rl
B  




L

z
bzz

zdbM

0 2/322

2

00

])[(2


a

L

z
bzz

zzM

0

2/122

00

])[(

)(

2















a























2222

00

)(2 bLz

Lz

bz

zM
z


a

M
B

H 
0 0

B
H 



HM m   

M
B

H 
0

)Wb/m(

)1(

2

0

0

HH

HB









r

m

)A/m(
1

BH




0

1



  mr

D. K. Cheng, Field and Wave Electromagnetics, 2nd ed., Addison-Wesley, 1989. 



D. K. Cheng, Field and Wave Electromagnetics, 2nd ed., Addison-Wesley, 1989. 

1r

1r

1r

m

m

m

510~  m

510~  m

310 m

m mm 

D. K. Cheng, Field and Wave Electromagnetics, 2nd ed., Addison-Wesley, 1989. 





C



JH

B



 0

o
SC

NIdd   sJlH

fgf BaBB 




f

f

B
aH 

0


f

g

B
aH 

og

f

go

f
NIl

B
lr

B


0

)2(





ggo

o
f

llr

NI









)2(0

0aB D. K. Cheng, Field and Wave Electromagnetics, 2nd ed., Addison-Wesley, 1989. 





 
SC

dd sJlH NI mV



BSd
S

  sB

SlSlr

NI

ggo

o

0//)2(  


gf RR

Vm




S

l

S

lr fgo

f








2
R

S

lg

g

0
 R

D. K. Cheng, Field and Wave Electromagnetics, 2nd ed., Addison-Wesley, 1989. 

D. K. Cheng, Field and Wave Electromagnetics, 2nd ed., Addison-Wesley, 1989. 

D. K. Cheng, Field and Wave Electromagnetics, 2nd ed., Addison-Wesley, 1989. 

 

 

B/H 






 gf

gf

NI RR
RR

Vm

 
k

kk

j

jj IN R

0 B

0 
j

j

D. K. Cheng, Field and Wave Electromagnetics, 2nd ed., Addison-Wesley, 1989. 

0 J


