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Analysis of Dielectric Waveguide Using Vector Finite Element Method

Young-Tae Kim™. Pil-Yong Lee. Jun-Seck Park . Dal Ahn. Hyeong-Seck Kim
Division of Information Technology Engineering. Soonchunhyang University

Abstract ~ In this paper, Dielectirc waveguides have
been calculated using the vector finite element method
This method is introduced that allows propagation constants
and electric field distribution to be computed directly. In
order to obtain more accurate solutions, Second order
vector elements are proposed.

1.4 8

HT ol EAlEory FAT Uz Qg vlelazd
o g zuFat tfHore %‘/‘]5\-1} #Ae] A=A
&EP/ﬂ ek, o1y g AxEE sHdaly] 984 Be
A (Mode Matching Method) (1], =wE
(Moment Method) (2], #3848 (Finite Element
Method) (3] F & A Tra s ;M t1’§(Fﬁnite
Difference Tlme Domain}(4)% vheFst 116]1”

RS AN D T, & BEANE A8 4 &
RN S I A Ry
We ofedr FRaine

7iEe] 8" 8
{element)s] A& (node)ol WFE A7}t 3

gE 249 WH(edge)ol HEZE A7t Y (5]
o, FEe20e FAsste Byl glois wWag

A bl del  AdE grEgio]l  sp4
{spurious)’} WA Fe HEHFTLAEE o

FAA =SB =@ T2 2 FA44 Fad
£34 g9 (wave number: AEE Fulgd
A4S (phase constant @ £ S AMtss AL

FIHtt WHFRaLY S oj&ale Adste AA
A #48(shape function)d HAFE EAAM(6)] 4

Tl sk Qb 8% o 30t Pr W-a

Qb B wEdME MHFReaNE 2 a5 o
1
)

° o
-

-——«"‘rl

A 254 BAL FBAA ARND FRE n2AR
o}
2. WEFeAY
Akl ¥iEE Ze Aol g AAgdyd 24F
xgstd
- _ 4B .
vV X E = ot (Z 1)
v x H= ]+ %? (2.2)
9 ol ¥ Baselq¥og cpa] Feehy
VX E = -jwp.u, H (2.

7} = AFE3AMYg AxdES n@Zsie

QX p, = 0, AFLYZE] = 09 AL vy up

£ *ﬁﬂ‘ﬂ”f’r 4 2.2% Welsed A
VX H = jwe,e, E

g3 3&;?8%} S ig=

AR EAl i@ 9y d&Ex $FAL sl e

3} 2},

(2.5}

= PRAE st BU

1 ‘g, E =0
ty

A4 Hl digr 98 €8%
oz 558 4 9t

Vx( v xH) - Bu H=0 (2.6)

HE R AU S &M HFHH EL HAF
el 2 268 F(transverse) ABEH T
(longitudinal) A ¥ o2 JUiolrd FEsW

v x (v x B - (g E - F#E)

=Fe E, (2.7)

~ (v (VB + JBE))

= ke, E, (2.8)
AN EfE E={(Ex +E vy +E. 2 exp(—jf) =

Eaﬂ'ﬂ E fieldd 33 & x, yAES JeERdET. g9t

Lo Relstn BLFU(complex value)Zt obd <
@e 47 AWM e = BE . e= -jE ® ¥1
ezl 9 (Galerkin method) & & 8-317] Hﬁﬂf\i “‘]
Bl ¥ A 34 (vector weighting function) W2 &
27reb8 484 (scalar weighting funciton)
ol =l cross section{ Dol wigia =

std

[Itwe e,

Hy

V,X e )
.
+ W

Ve, ) s

=k36,~jf W, - e ds (2.9)
-L [[L{vt' Ve, + E’z)]
= ki ErfJIwL, e, ds (2.10)
I Zeo] #r},
el g n S el g ojgstd 2299 H2.10&
weak form Hej2 THEsHHE
[ s cw (v
H(E W Ve + FW-e)]ds
:k%E,ff[\VVI' st
- j deW'<2XV1XZ>ds (2.11)

- 597 -



it Vie,+ V,L;- ¢ )ds

Hy
= kf,e,ffL-ezds

aez
o
i an l

e) ds (2.12)
=0T AAZAL FAEAT ALdtn PP g3
< &M 42.12¢0 ,e“ Fato et

/}r m= lff(v XW’"‘) '(V,XW,,,)e,,,,ds

-k mﬁ=l EyffA( Wi * Wi € ds
- - 1
= - F P

2L W L0

b S [ (Wi - W) e ) (2.13)

Hy m=1

£ 3]0
B o

My 1=l
=g 231 kie, [ [ LiLie.,ads

o Z2 HE de 4 U
HAFHez P2 P2 P59

Se 0 T, T.
[ } —(-§)
0 0 e,
sk e ¥esl B9
3. 23 g A&
E— =R E A4te AL =0l AsM 23 =

FYFFE ol ESEen 23 REARVF(NE 2
219 wde EHdY.

. VL,') ez,dS
: Wln) e, ds

(2.14)

] (2.15)

Ty T, €,

lﬂ

0,

0 & oo g fo

2% k=Y YFE TAHE Y
No=L;2L;-1) i=123
N, =4L;L, i=4,56

;=123 j=231 (3.1)

2ol "t
HEATTe 253485 20 9%e 7Kz
on Hxd B Ae) g E BEA) A 2t
2ot
HEddee =23 33ss Bysia g0 =35
2 134388 E57t ohd 248385 E 27 AHMe

Nalxz,y:)
29 1 47% 22049 23 w= BAGE

e A5 YU RIS A gsciol o

YR 3gsE 27T ohet “J F4E 7R 97
o FE 2w 2HA FERE Ae o)2E 84
ot g NSRS o el *"Eﬂ°l‘.’1 -1¢ 288y

o} g},
o FARSe 2e Adoz 13 HHIFTSEG
e 8L ABAM 22 HEPAHSE EHW
a3 28 o] REHW FAHA $4 TP 4329
o] g@HT}.

W) = 4L~1)@4L~VL,-L,vL)

VV.‘jl = (4 L,_l)(4 L,‘v Li ‘L,’v L,)
WS = QL-1)AL~VL;-L;vL)
i,j,k=1,2.3 m,n=4,56 (3:2)

a# 2. AHE 2adM9 22 WY 4T

3. 44 A
=3# WR-102 a=2.591 b= 1295cm d= b/2
c-a/29 83 % IYLINAT woud el
AA (M52 &:2.45)7 ALA AL AS =7 Fus
oA 2] 7874] Ly TBAER nea @& AnEs
L B & AvsAT

(phase constant

A
491
| 485
v v
- >
a

A7l A AR B4

r—l ASel ztzte) R dPatE ARESE @
] F1olA 1 AFE VeERAT

r N
ol
oL
38
10



7 wsol s Wade Kk l

Mode 1 | Mode 2. Mode 3 | Mode 4
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