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Abstract A design for a novel broadband mode converter based on an asymmetric dual-core photonic crystal fiber is
proposed. With adjusting the air-hole diameters of the inner rings in the cores and the index of the down-doped silica
rods, broadband index-matched coupling is achieved. Numerical investigations demonstrate that a novel mode
converter with operating wavelengths ranged from 1.45 pm to 1.61 pm at the loss of 0.5 dB and polarization-

dependent loss which is lower than 0.28 dB can be realized in a fiber with a length of 5.9 mm

Key words fiber optics; dual-core photonic crystal fiber; mode converter; polarization-dependent loss

1 gl E

H T B 27 3 o T 22 B 27 5 ) 1 £ i)
R, PR T R A A S S A Y ) ) e B
e, EILAER AT H T 2R B L2 454
R F 674 B R B Bragg S 2F , HoAL 4 AR
AR 0 A58 5 Al 3 58 B F b 1 LPo B2 i 2 TE,
B B Ah o AT B HE SR FH R i A2 i S B £ L

i B HI: 2009-05-11; W& FE B H#I: 2009-09-06

I AR T LA T e AT Al g A DA TIT S B R
Y AR FE L

UL U & 0 5 A F LG 2T 2 He i i
i 1) T e 4 R S B LPo, A 5 At A2 5K =2 )
(5 4 HBESR B e A T i 2L A o, Oter
P SR e 2 — Bl S BOL LR i AR 3 2Z H) 5 45
M gefF. HATC 24 JLAGE H TOLLr Z B AT 8

HE£TB: P EE L ER 2RS4 (200804410700 VL& 1+ J5 BHUF 2 B F R 300 H (0802018B) F#i T4 “ 4% T A A 1417

i H (2007R10015) %5 Bl i 5,

EER/A: #h =986, B B AFSTAE L 32 B NGO A BEARRDG 7 i OG 27 45 J5 T 1 B 5T

E-mail: graduate_sunbing@163. com

SIRE A U Q976—) . 55 1l L I8, ERANSORI S Db T R IAOLLR 4 05 0 BB 5T

E-mail: miniyoung@163. com Gl {Z B¢ & )



1582 b =

¥ 30 %

S A 1) A8 A o v R UL I R S T R A OB A 55 X
FegRt o (USROG EF M i, S R e 545 3 1Y
o B A 7E [ — AR E£F A s L ARG
MUEAS B S UK FE AR 4 350 5 5 Ry 8 B B, 0 7 B £F o
WA R AR M RE RO PG . XS R R
W X A% B 14 6 AT 5 7 2R T W o DA 5 i 2 2 4 P B
BE AR o 3 R AL ] AR e 4k R A e o AR HE A A FEAR
A RILAIK) . A AN T TR
A T 425 il 2 AR A ) T AR50 17 4 o' 2F A5 2 0 4 2%
X R R BE A AR T A T 1 L PN S B T O b A A
R AR R 28 7 A 2 R AR
FLME L SEBUAL A 7= I 0 4R — 3 R X R
RUESGT SR G £F (PCF) p B 20 5 4 2810 5 Fldse
T A8 S 38 o i — A 2R 8 B AR (LPy ) A D5 — 4>
LRI B (P, 18 A RCHT 39 38 40 45 1) O i 52
BRI 5 B 2 0] 1 s SR A B R R S s B
B 1 e He . 3 P A5 2 %% 40 2% 10 Ml i AH G 5 FE
(PDL) /)N H AT 52 B4t 2 A= 7 o (H i T P A X =2 ()
(A BT 5 38 R 7R AR 48 1 — BOAI 251 [ 9 DE e
Rt TAE 9845245, 14 nm,

SCHR S 4 s 4 A5 20 5 48 25 K B 55 B0 56 5 T AF
0 J R LE i 4l A vh S 8 X0 A 5 B R il 4k
HARTE— MR 8 B s, FEHEMELALL. BT
P A58 214 A 8T S R AR S L BT A A AS DR R
MRPEHE A BIS ol . HAESS B oA A0 . X
BRBCTW AR . BT LR AT AR SCHE B R
R 1) 5 K B8 7 A A5 2 A RT3 AE AR B i
11 0 L PN #AH 22 AR /0 o DA T 552 3 98 4 1 #H 62 DR C
I 2 52 B TE A AR 2 A

2 ObErEEH KA 0

1 g 1 BRUE 1 b RO 2T 19 1 R T 7
B B R KR R A A e, L X R R
2L RO KRR B2 B A e b R ALY
JA 0 AL BREIZEPI AT SN RS LA e =
AL EARI N o AU 0. 5A 4 /N2 2R
FLAY 32 B TR 0 £ 28 v il A S SR A A T« i 2
AN TR [ N D A O 3 D R g R N T | B
M LTS o /INEF S o e 2R — > 23 AL A A A
WIRZETALA PR BRI 50 d M dy S dy B
JERT dy o RSB S TR, XA 2R 8 AT = B X
PR T A 2 P O 4 S A i I 1) AN A7 72 XUHT S
PG REF S £ A I 5 AR T 4l A 3 A R
PRPTAL AL . H 5 5 SRR (Bl 38 AT I R 22

A EARA ds SRR ENZEETILER N ds .
SR X B 45 4, v] LAl i o, i d R AR KA
W B4 A 8T S A 2 L T S o SR A AR/
SR A BT I AR 4 9 B LA S RO A
S /INER S A XU S+ AT st S A5 R 5 I i B
58 PR D R AR Gk RIS i T oy SR TF s XL f
Ao V8 T 8 v o B AT AT S SR /N £ Y A
AT BT AR R R /D o DT A 2T AR G A 57 b 3
TP A T ST AR H

BT B XES G T i A O £ B R I s B
Fig. 1 Cross section of the proposed dual-core
photonic crystal fiber (PCF)
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Fig. 2 Cross-sections of the (a) small core PCF

and (b) large core PCF
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Fig. 3 Effective index curves of LP,; mode of the small

core PCF and LP,, mode of the large core PCF
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Fig. 4 Effective index curves of the LP,, and LPy; modes of the proposed PCF with various structural parameters.

(a) LPy mode with d;/A=0.5; (b) LP;, mode; (¢)LPy; mode of the large core PCF
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Fig. 5 Effective index curves of the LP,; and LPy,

modes of the parameter-optimized PCF
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Fig. 7 Spectral coupling characteristics and polarization-

dependent loss of the proposed mode converter
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Fig. 8 Spectral coupling characteristics and PDL of the proposed mode converter with fiber length
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