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Abstract

We propose a highly birefringent and low-loss index-guiding photonic
crystal fiber (PCF) with complex unit cell of circular air holes in cladding
by using Finite-Element Method (FEM). It is composed of a solid silica
core and a cladding with two different sizes of triangular lattice circular
air holes. Numerical results show that high modal birefringence with a
magnitude of the order of 10~ can be easily achieved in such fibers. In
this paper, the influence of the wavelengths, aspect ratio of the air hole
sizes, effective area and the numbers of air hole rings upon the modal
birefringence is analyzed. Furthermore, the confinement loss of the
birefringent PCFs is also discussed. The maximal modal birefringence

and lowest confinement loss can reach 8.7x107 and 5.27x10” dB/km at

II



A=1550nm respectively, which are better than those shown in Ref. [12]
and [23]. Compare to the previous proposed PCF, our complex cladding
designs have many advantages, such as high birefringence and the low
confinement loss. Our simulation result is useful and provides a new

concept for designing Hi-Bi and low loss PCF with good performance.

III



21 2
PO P

PR R AR A TP A & GuaFd B KB A E R A %
BEA b B LR ARG D itk o AR RS g XY
FHREE RHEFHAGE P S ke R X HE A I RAE G 4o
RALERE T RE I ZELS A ERBFEIFH AT il K
FoOMFRIAAL DT L FHARRE EE L B R HGT A

B P EE A ANE R FE NG A - o BAER T B g A

AR RAE - TNRELE s o Bt R E A R E PR DR ot b

ERBY WA MBI AT vl ic A A PRl eapl o B4
NF S EMAE o RHARKRDF I ME LS A AR P F R
2o BB RSN FRE R T R R s R S FER LR o
TR E R Y AR A SR F SieEs R W § A E SRS BRI
THCRIZ GRS 3 & KRB - B AT B iehp 3 Z A Y BT
Feelhe - 0 FAF AP RAGAERI VN ELIN L AEAP L
Akehp FARL G FAFE R S Am AL G B A R A4 o RS B
FIRERZ SR~ P REFRFED E KRGS AF L nFbEd E aitsh e
Bfs o ANE R B T PR

BAEA R 2 Bdmdp > — B4V ERIST L $F

Aodek 2 F BiEaRE o4 LG 5P BR BN R f IR PR iR > B

iR R 0 A IR RN f o0 A RS T ] e
brz Gehmdo FLO R AT PFRE F R E BT Ao R T -

I T Y DRy LT Ly gy
de s PAALNZ S A E PR o

Bofs AL e Pper AT E A A - gAY T4
B e o B

M4 2007.8.7 T 2 < B

v



I T I
R i}
S v
B g \Y
e VI
e VI
i 1
11 v i e 1
1.2 3 ERB/——Sem sy o —————————————————— 1
1.3 £F Mg e 3
1.4 %3 BAF BB R e 5
R I F e = — 5
.6 mypdpp—m—————————— 6
$-o% kI LMEAEEILBEK-———— 8
2.1 3 LA H#TSH— 8
2.2 FHPHAHITLHF-——————— 14
2.3 FRAMBMBIE 15
2.4 k3 BMEEH- 17



31 3R~ Ff i 23
3.2 M3 A~ F i R 23
.3 E~AE-—— 25
3.4 7 A~F i k3 AWV — 27
3.5 Berenger #hPML % ¥ ™ fie f ——————————————————————————— 30
Fog BiTHEF LWL HREFES - 34
R A S 34
O e R s 36
4.3 kG gFITste 1 TR AR MR 37
4.4 G EFIT R T A GRTF T B Hcp R M R 38
4.5 RS EITHE R 7§35 F 2kd A0 R M RF 39
4.6 KR 2 B2 5 5 I BllcAp &M R 41

4.7 ComsolMultiphysics 3.2b H#t %+ fiu 18k 4 > 2 3P ——43

$IF B 54
B & 55

VI



R T I N

4 3-2 AR A H e

VII



Bl1-1 g AR chkF G 2
B1-2 2 B3 paRehkd o 3
Bl1-3 %3 Hff—— 4
Bl1-4 %3 AL BAPR B * 5
F2-1 o= Hfekd HMEF B 9
F2-2 = & Hfekd HUEF B 9
F2-3 o Fffasadpa; s el e 10
B 2-4 sadpT B ny SRFELFH - 11
Bl 2-5 = k3 BB G| 12
B 2-6 i ek ghgr k3 8 Rk g en R A 18
B 3-1 #Apsdena A% HApas= &) 2 H ~ & B ff—— 24
B13-2 @ BARARZ 428 A& R > pHRE BT L ATHE-—24
Bl 3-3 # 4pdehd BB HApai= 425 2 H ~ i Sods———— 24
B 3-4 ApAR= 427 2 H A& R F > pH e (T E 375G -——— 24
B35 £ Aehz 625 2 A 25
B 3-6PML A 6 —————————— 31
@ 4-1 Type 1 PCF~——""+"W"""-"""-"-"-"-""— 35

VI



L B 35

® 4-3 Previous PCF————""""""""""""""""""— 30
® 4-4 Type 1 PCF ¥} 37
® 4-5 Type 2 PCF -2} 37
Bl 4-6 Farstr 1 v & pp iRl G 38
Bl4-T BIrstr 8 R 7 7 B Bldktp =M - 39
Bl4-8 BT e Rz §3 5 »cd e M 40
Bl 4-9 BIrssd 7 5§35 % 2 n Apiel - 41
Bl4-10 &AL G 7 g3t Blaopel - 43

IX



