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Abstract

Photonic crystal fibers are novel optical waveguides containing a

periodic array of air holes running along the fiber around a solid or

hollow core. Due to the manufacturing process which allows a high

flexibility in the fiber design, these fibers have many applications such as

temperature or pressure sensing, filters and laser transpofiation.

The present work demonstates the results of the infiltration of the

air holes for the PCFs by liquids instead of air. A band pass filter which

utilizes both the unique physical structure arrd optical characteristics of
micro-structured and photonic bandgap fibers is built. Infilhation the PCF

with liquids leads to change in the effective refiactive index of the PCF

so thal the center wavelength of the HC-PCF will shift due to value of

the refractive indices of the liquids. The liquids being used are distilled

water, ethanol, metlanol, n-Hexane and acetone. The reftactive indices of

the liquids af,e lie between (1,3 Xo 1.377) for wavelength (1060 nm and

850 nm) at room temperature to enswe that no total intemal reflection

phenomena has been happened through the transmission of the laser

inside the HC-PCF. 7-cell hollow cores PCF (HC-1060 and HC-800)

have been used as a main paft of the optical bard pass filter. The center

wavelength of the PCF will be shifted to left of the origin location (b1ue

shift). The shifting of the wavelength is propodional to the reftactive

indices ofthe liquids used to infiltrate the PCF.

The simulation program (COMSOL) multiphysics ver. 4.2a has

been used to simulate the filter desisn. Exoerimental and theoretical

simulation show a good agreement.



eilrll ,-,- jtlJ slUJl filrill iJlju
Jl.Ur ;&.Lr

ril.ll r3l*,,,|Jil Jji..lll {.ro

dl+lyl fllii*,i+ p,giiJl u:r,,,-lyll cro> dy 4y
Lj" jroI L"Js$l

sll LJ6. ful*,J
tlq iril,'r / rlLtl drL.rl-;rJJ -.;.;JJl relr.-

+.rj" 3-,1i5J1;*,,,"tiA /.,'j"Sl cp ed"_1;i..+t-tt i-r. J.r J,ri cJ+Lbi. cj.. ej+s
oybi13

.J+ cx

jF €F il'{
1992 syl,-il3 dLj" JJjslt i-sa c-.tc::tt+

g;U;fl -.,;d!.

.il!'l+
,J$Sll .tg JJiSil lE-'.Yl

p 2013 a 1434



i,-)ill
d)Li' & dryL.jvl CLe 4 lrtrjl ..ul st alririll 4J.,J,ll .juyl &"1

oldJl *r iEn Lillet&I,,. -tl ,'y-,41j Jl c.Ut:,Yl cFJ J J.r. LEL r^.., 
J!, j

!olj* r \+ drLlrij-l ;.r ,,-i a;. !l elLrl. Yl 
"-rA & jr.tir el$j-l Glc 

."Jii)l

Glc r.:'j JrYl . O"EiJ+ liJlt d,lrttYt +j:,lt cr-r:!t .+1I di+ . :+--r
.iul)l s.i !j.j+llcrrrL,.3Yrdurl# kilr rjr._Al ,,a.ll3 iyeJlgilJlL-" ts,jll

3-e,.ll )s] *LlJl , ,,;<>ll a,Li Jl 4+-,1 dJ! a+J.t ,4 cjtt-"ttt lra . i:rrjl- Vl lJi" J.al

d-JlslJt,s]l &l& Jj \1 ^, ,ri iF a$lsll )lS j,;Jlll,:$djG,-r-,L!l+l!t uF

crlJLi')l LEi # ,.r-r eiiijYl ,')a d. _Fvl tcl. ! LJ-l ;I ; liilt JL-,sl cJ.l--

.rj*; cllij JJYI ec g6 , rtrrr l.ir.}t ,+ ..jllr 4+ ,jJl elJilt Lj- I.+ (J.L 4Jdl
dr* illJl Dr j c-iilll .r$ Or+ d+= ,srllYl "ra e- g9Jl lrA r:r-.=:4jJ-rt.j-.

turs:. i!jl. lJl r{<lJ dl-Jll "*l q.Er, +Jl 6 "r,ill Ll . €Jrul L!r+.Jl Qli}J G-.+J

l-sl ol.lr!" J rLrl drlr dF , ;jJt ill orA . ' ;Jlll ,: li JLs LLiill ,,L AF 6":h; c,-

drlJL,iYl dliijl $c ijs- -.!].-A qll c#-:i fir a-* i-s+ L+ L!-ij Jll 6tet"-!r

cF ,=.Bll tCl j i*Er irF. !l slrl-jll .a:+:ll rjl.;E)l ,.t^ i:s LjJ 4JFl
J$r+J ;J"1,!1lJ ,:iti.ll d:lr d:lru oL:lJill 

"rA A 1J." .l-! li cil4"ir:Cl 4J!i.ll qillyl

rlll rtrllJ .DLjj ;+\ drli-lr- Jl gir,Jll .jd A!. llill clu*lll J*;i 4"rils-l

."\iil

Glo d.'ll i+ii 1r!" .i-! Ji (filter) gi_r- \iit13 d^,;9 dsil lrA o," dl{ll ul

Dr.i uF c+Xlrel- d-,r.jll rf t. -.: .. ^. -.\ti:I-Yt LJJl o. ._ili:: iu;" ej-
&Jl"ijc ls..!l dl.j't)l 6.e51 ljJ.-; .i'-]l ,,Jrilt Ji,.jJjriltt'JrUl , rjllt cir:

.-+iXl D*j -.JJ-illr -.$r .JJ: -J:r3r .$ ;!.
rJ+ .r ,i:.-s-lt: GIC-1060,HC-800) r!'ij_ ri "ill c* ,r+ll Dj+!l il,^t. I r:

. dijix dJ$ll ill 'uJ Q.{KT photonics) .as_t

ij5:.LUI{-*t.+XlAid+=,',-ill lra :i i-€-l\rl .1i r-lll3Jl e^.l)o

,J+ ,..'-6n (o-r+-Yl lJ$lr JL"sdl, d9r!!l,diEj-.ll . J.!Jl ,Ul) .ja cj:l..j|*Jl cF

.Lij. jJijl aJJ-jIl! Jr+lYl L)ilr tur-lt (1L;tjll ,,s rJ+ll +l-s.Jl



1mW A.!1 I-i , llrl .o_Jlj) a_E!l Jt+!l ;N,j- arJ_! J.)La .llsjlt aj L-!jl

er- it! l{l LEtjs SNfit-28) :-,ljJl g-.jl 3! a:!:.)l caJ--+ll qislll ill]j-t ir
, lJlt , 

, 
,Ii cLh fJrll tLJt dE.rt c-1r 

. .-! lrt i J,.s i.;r:..;FI .+.tlt Jt g-r_*U

.ai,jg x-Jf< d:lrJj olJl lg- r,r3 
"tjalu v3l e &ltr d-"+ll ;jltt

L!-.,ij i*li;j.ls dr,-i..,1 lii errj.j,,lt dJI t_* g_rlslt Jllt gl_.i ;-rj*:l
&r5j cjll drlJ*Jijll cl-q$n L"t .e+l d- a=. ,: crJ ,JJ]'lt tL_ & &r-j ;.I crlJ:lijll

qlil.r .,;Xl gL; Q)ri gEjjj G,lt ;-jJr sn dJlLj:) , rJur dJt Ljs dljjjr j
IJSll! cjjld! \L, llltCli i+i'n J;t Jt ,.r*.,+.r J:! cx (,rU,:lt cEL,,r t

d",ljil;J$ll ctlqG JL(: el.rr.,t i _1,:.lr Lnr*ll(]lJL,i)t dt* Jk+..llsjllaj jE tnt_

. ,,,-iFl Jr:Sjt --i:lll cJ- 1+JL.lt -oJ)!ll a*
JL-SII &L-r ($. tri: Lr1.l ilJi,-,ll sl,:yt t-g-.!rj u- c+Jl Lj: astjt djls

e:" -rt+ =L gl e1-6Jjll tlj)l "l+i! 4:ljll dlts +-. (-ill qJit.r tu .iJt qJ.iljJl

d]jls LJs Jisl auiJt c[LJl Jt"si! LLI-- dis t"tsi lrxi- si=tjLJ 4L-yt Lj-ll

.JKt a-ljyl

e-rl c'l. ri $--s (IlC-1060) er..llri !+lllel,-1..t irl e 
rltl .,l i i!+itl aJ

gt!ijl_, rsll ij,j3 +Lc d C-rt Ji+- 1j-ljy clj: (HC_800) _Ayl trjl ar. -r+jl
.J-l Jl q+JF d-:A ol" L-Fll


