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Abstract

An index-guiding dual-core photonic crystal fiber with quasi-lattice is designed, and its dispersion

properties are simulated numerically by the finite element method. The coupling between inner-core mode and

outer-core mode of proposed fiber will lead to a highly negative dispersion value around phase matching wavelength.

The effects of changing d,, d,, d;, A or the number of inner cladding air-hole rings on dispersion properties are

investigated. At last, a dispersion compensation photonic crystal fiber at 1550 nm wavelength is designed, which has

a peak dispersion value of — 2250 ps /(nm + km) with a full-width at half-maximum exceeding 280 nm. Its

dispersion-bandwidth product can reach 630 GHz '+ km™'.

This fiber is suitable for dispersion compensation in

long-distance high-speed optical fiber communication systems.

Key words fiber optics; photonic crystal fiber; finite element method; dual-core; dispersion compensation

OCIS codes 060.2280; 060.2270; 060.2400

L 5 7

TEJE 27 W15 & 48, G652 W LB AROE 2F 7
1550 nm RHAEE HAFAELY 17 ps /(nmekm) {Y IE
R S EUNK PR 98 7 A R . S B R e
JCEF A AL LT 1 G AT A S . TR 2 0
HRMAICEF BT, XGE G F R OB £ (PCE)!
LR I G BT P R g B (8 BT S st R A e
B, LS B PCF s S ALHESI K £ 2Kl
T RS R A X BT B HL ) T R R A TG £ r

YrFS B HA: 2010-08-03; Y EIME TR HHA: 2010-09-06

]+ (ELFE A7 0 IR 5 > 0 4 B8 — 385 A EL T 24 o6 1 i
PEREXE LA — UMk . IEAF R B YL LT B B AR 1
B s SALHES 458 1) PCE g AT H L i B HE
ST ONIEHES S IEJTIEHESY PCE 48, 2007 48,
Soan Kim 8" $ tH —F s i e fh A% PCF. Has L
HEB AR A I PR R B KR A 7. B, XAl
JCLT AR Z AL s v ] AL T 1% 5emy PCRY .

AR SCHE T N A O ) T BRI AR K UES 45 4 1
AT+ ZHE X FREME SR PCE P S8 1 — il A

YEF BT 2B (1985—) , B LB AT 5 2E » 32 B N8 T S OB £ e 1 23 A7 5 T B AT 5

E-mail:0310330(@mail. nankai. edu. cn
SUmE AT AR (1946
E-mail; shengqq@nankai. edu. cn

) I B T A T BN SOE L T2 S BUAGE A TR

0205005-1



H |

# ot

TORAMERFOCLT 450 . LISUZR /N2 AL R
NSNS N i W S SN E
THMUE R AL EAR XL G RUR R R . K fE
THECR A BROCIE A YO ML O — 2 251
S W IROCET 10 BRI X R RERE AT 1AL
T LT B A e B (8 IR R R (1~ b 4 5

iz =3

(GAC]

2 Wy HEE RS PR LA
B T — Fl BGE e 4% PCF, 1Ca) hy i
¥ 25 R L AR AR BY IE 5 T2 5 1E = AT . A AR 2 R
(a)

D
‘://(\)

&)

2

%Q

.

A

f

%

&
@

“

&

Bl 1 (a) #EmASEEH .,

FLIRTEE A BT . P& 1Cb) Sl eF o 1 25 < FLHE
G A A AR A . P LB R B R B L A
BN AR 5 1.2 JRALEARN d0 AN EL)Z 556 3,
4 JRALEAR do AR/ A IR AR LR oA 45 2 AL
HARYI N dy AN )R o g TR AN R R R AR B
56 SR VUL JZ (PML) 1 o W Wi it B¢ 4% 1 2R A BROT
VEEAT BE AL 3 5 25 8 DL 2T B LA 2 L H
S A A R .l I 5 R4 B Ol P
G 73 A A AT 5 B O 100,

®) 4,

00000
OOROOROO0R)
OOR0GKO00K00
OONRFOOEOOS0
OORO0ROOOSO0ORO0
OOSO00RE008800S00.
o0 e

..O.. 50
OSSO
(QORO0I0E 0010 OISO
OORO0080.003000K00
OO
QORQOOROOORO0

O

(b) WUE 1 i PCF i i ]

Fig. 1 (a) Quasi-lattice, (b) cross section of dual-core PCF with quasi-lattice
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Fig. 2 Effect of coupling between inner and outer cores

on effective index
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Fig.3 When A,=1550 nm, A=1.0 pm and different d, /A, variation of (a) d>/A and d;/A,

(b) dispersion curves, (c¢) dispersion-bandwidth product
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