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This research has the objective to study analysis electromagnetic
wave in dptical fiber by finite element method. A mapping technique is
proposed |to transform the finite element method of the open region into
bounded fegion. In this method , the finite element that apply mapping
technique{ in the open region are more accurated using fewer number of
elements.: ‘

i A variational expression using the electric field components as
the trlal function is presented. This thesis is restricted for refractive
index of |optlcal fiber that axially symmetric. The problem of pattern of the

optical {1ber are divided into three domains : the core domain (bounded
region) , the cladding domain (bounded region) , and the outer domain (open
region). |The outer domain , mapping technique are applied together with

finite element method. The mapping technique function that presented are

| 1. natural logarithm function

| 2. exponential function

1 In this research , the propagatlon characteristics in optical
fiber aré analysed. The solution that used for solving the accuracy of
mapping fechnique is the normalize propagation constants by trial at any
normalize{ frequency. The refractive-index pattern are step-index fiber and
grad- J_nde{x fiber pattern.

: The results of research found that the finite element method
applied r‘\applng technique with natural logarithm function and exponential
function [in outer domain is the efficiency method for testing accurated
answer. | Especially, testing near cutoff frequency function of mapping
technique with natural logarithm is more accurated than exponential
function., So that the finite element method applied mapping technique with
natural l:ogarithm function is the most efficient in this research.
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s s [A] Aftesensznavees (£, , £,)
mm‘%n%ﬁwﬁa (square matrix)
éwmﬁmmw%mzmamﬁﬁﬂjm (normalize propagation
constant)

mmwmuﬁuﬂé’nq‘n.@mﬁn (magnetic flux density)
mmwmmwsm Q18 (propagation constant)
Wontuveafifiasensznauidu (£, £, , g)

mmn‘mmﬂ [B] fifinsmisznavas | )
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Lumn«me;ﬁa [B] wumﬂﬂssnamjao
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weRnae3e [ B] Nilasedsvnavees ( £,
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wen¥n3a [B] Aiflesarlsznavees (7, , £, )
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€ ! €

weiRnEde e [B] Nlesastnavas (g, £,

a ‘u [ Ad € e
weInaaesd [B] MlasaLlsynauwe ( P fa)
(2.7,)
WeINTReaw [B] Niasnisznauwes ( g, f,,)
a ‘u [ d‘d s
weRnedasa [B] Milesaisznouses (g, g)
~ ‘U o
LNGIINTRG) I (square matrix)
o 4 ! 3 g ] 1
weBnTumitaseLszneuTudn s Anan bimmum
s A '
SnlsAven bmuen (unknown coefficient)

' i 6 v
emsmnuuunana W (electric flux density)
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é’zyé’ﬂmi ANNNINE

d, SanlseAvisn lammuen (unknown coefficient)

E ﬂ’ﬂNL%NﬁmN‘I‘V\IVHW (electric field intensity)

E, st v lusnmedionma (transverse electric field)
E, aanLssnavssasslivi iuaunu z

e, SuleAvisnbmaum (unknown coefficient)

& AMWEaN (permittivity)

g, amwaauﬁuﬁw% (relative permittivity)

b4 ﬁdﬁ%unizél:u (excitation function)

£, asetsvnausasannavhlufievns x

i aantlsznayzessinaivh bufiema v

7.(r) asatlsenavmassins i ludiena 7

17 psmtlsenaLmasanu W lufiens @

f, e i g

F(¢) Wansumen (functional) AfishLLsbvmumée ¢
g, Pnoisinasvasesntsnovanslivilufiems z
g, Vanossinarasesntsnevsnalvivilufienms #
H ﬂ’nw‘;maumtuimﬁn (magnetic field intensity)
i, nnsamitmelufienms x

i, nnise it lufiema y

i, nnwavikneufienns z

i, nnwamitemielufienms 7

i, s vilvuaeufienms 0

k, nwafuma?lummﬂfha (wave number of freespace)

[
mmmau‘lwmuﬂﬂ (azimuthal quantization number)

o . ®
i ‘ @enUUMIBYWUD (differential operator)
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MatinedyansasLa (918)
ANNNNE

€ ] ' v

nneaMkvie lufiemssisnn (unit vector)
meaivnmlusiina1afl 1 (refractive index of media 1)
eI lusNa 97 1 (refractive index of media 2)
MOTATNIWUSYRVDNAYRILEY (effective Tefractive index)

! v A v . .
meatinmmeluny (refractive index of core)

‘u ] 1
Wandumaszanounlugng (interpolation function)
dhulslammue (unknown variable)
MADUNAFAU (testing function)
fhulsbymumaeiiuaayviue

€
LINSIIREA (eigenvalue)
m3edlunaiaEnlenas (radias of fiber)
M3efaany (radias of core)

. dl = A‘ ‘U a ! i w
ﬂWﬂquﬂaamLumLuaﬁan‘ﬁumaau u, (r) Ao 1
AMONAN (residuals)

ML (eigenvalue)

‘v l’: L o
Wandunasouuwuduriule (step function)

‘U
Wonfunaaouuuugwiay (rooftop function)
ANNTUENLR (permeability)

v el
NGO ins (relative permeability)
o o ”

ANNOLIMATU (normalize frequency)

€ [ 2 .: o "
Wandulmiwiin (weighting function)

& w . ‘: L >
wWandulwihwsinluwmsang

¢ w i ’l’ w
wWandulwihwinluumouny z

mmﬁ@wu (angular frequency)
lousmvimuaeasiopm (domain)

T@mue}awaoﬂmm (subdomain)
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