


DE 
2

1
eU

DE 
 0

1


22 2

2
yx z

e

x y z

DD D
U

  
   

1
2

2

2

2

2

2


zyx n

z

n

y

n

x

0

2 / iin 

ijij )( 1

0

 

0)( 2  EEkk  0
1

)(
2

 DDss
n



 T100 s

DD
2

333231

232221

131211
1

n








































2221

1211




t

0
1

2









 D

n
t

)3,2,1,(1   

12 2112

2

222

2

111  

1
2

2

2

2

2

2


zyx n

z

n

y

n

x



sv
k

p




)(kv kg

U
e

S
v 





0





t

B
E

J
D

H 





t

HEk 

EHk 

HHEkEk  

k HE  &,,

EEHkHk  

)()( HHHEkEkH  

)()( EEEHkHkE  

)()()( HHHHHkEHEk  

)()()()( EEEEEkHHEk  

)()()()(2 HkEEEkHHHHEEHEk  

)(
2

1
)( HHEEHEk  



)(
2

1
)( HHEEHEk  

U  Sk

U

S
k  

evk   )( kk   kv  g

eg vv 

)( HEk  

surfacenormal//k 

0 0 

surfacenormal HE









































Biaxial

Uniaxial

Isotropic

nnn

nnn

nnn

n

n

n

zyx

zyx

zyx

z

y

x

o

2

2

2

00

00

00



0222  XYZXYkZXkYZk zyx

kz kx
0 yk 022  XYZXYkYZk zx

0 Y

022  XZXkZk zx

2

22








 yxz n

c
kk



1
2

2

2

2























z

x

x

z

n
c

k

n
c

k




