EREAE R Page 1 of 2

Jtri4k 2011, 40(11) 1728-1732 DOI: 10.3788/gzxb20114011.1728 ISSN: 1004-4213 CN: 61-1235/04

AWIHS | TS | SRR | MR [TEIATT]  [DRH]

wX ¥ REIhEE
TR AL AR AR E R AL A B 3 B 0T S O T B A £ A0 A

Xf 2212, BARKEY2, Briktn2, X EL2, S5 E 52

F Supporting info
1. WL {5 BB 50T Wil 4:%E 321000; } PDF(1305KB)
2. WL ITYE R 2 R LR 22 I S 06 %, UM 310058 b HTML
WHE. b 275 SCk

AR %5 55 J 1t
i’;kil‘? Tl 8 = T S AT, R 2 5 AN IR 25 AL, HL = A a7 s S, 27 5 5 I AT K RS (~0.16 pm) IR 2R 0 " ?Ez'gi?ﬁf%gﬂjjij
SERIFE A R A2 O AT B TGV A4 1) ek 56 SR VL L 2 1 45 A 20 BT T % 28 1 A ARG £ (P 0T S e P R BRI, PR A 41 T %06 T i ) f’“

W%ﬁ&fﬂm%lz 1D %ﬁﬁ\dﬂmﬂ%@\‘¢%ZmMEMﬁﬁTm#Mﬁ@%ﬁﬁ%ﬁ&ME%%%ﬁﬂ*%E% IS REES
uiﬂHT?“’&LF%D?J?@%IA#XW\Tft,zMaaT’&mE’»JXXTﬁgj(qo PO FAR(~107% dB/km) IR BB FE AR L T — R e F AL % v IIASIHIE BLE:
TE 7325, W 3k (7] 0 2 R 2055 | NGB &5 6 o [i) I 3R A5 v BT S R i . b B A
KEEE: LT aAOLE MRS TS BRIRE b Email Alert

b OCE A
Novel Highly Bireferingent Photonic Crystal Fiber Based on an Elliptical Hole Fiber Cladding and a Fiber B S s

Core of Double-micro-hole Units
LIU Xu-an'2, WU Gen-zhu''2, CHEN Da-rus2, LIU Jun's2, LU Qi-jing?'2

Ny S5 T E S

FOLT R AOGET
1. Institute of Information Optics, Zhejiang Normal University, Jinhua, Zhejiang 321004, China; bR 2SS AL
2. Joint Research Laboratory of Optics of Zhejiang Normal University and Zhejiang University, Hangzhou 310058, China bOSHT
Abstract: bR
SR PS e
A novel highly birefringent photonic crystal fiber (PCF) with elliptical air holes in the fiber cladding and arrays of subwavelength double- 5
hole units with size of about 0.16 um in the fiber core was proposed. Dispersion and birefringence property of the proposed PCFs was b ﬁ
investigated by using a full-vector finite-element method (FEM) and anisotropic perfectly matched layers. Curves between modal bR
birefringence (confinement loss) of the proposed PCFs and the wavelength of the input light for PCFs with different parameters of b BRiE

ellipticity, normalized area,diameter of the two microholes, distance between the two microholes are reported in details. Simulation results I
showed that high birefringence (larger than 0.001) and ultralow confinement loss (less than 0.000 2 dB/km) are achieved. The proposed -
design of the PCF is an approach to achieve both the high birefringence and the low confinement loss by introducing asymmetric ACE
microstructure both in the fiber cladding and in the fiber core.

Keywords: Photonic crystal fiber(PCF) Elliptical air holes Birefringent Confinement loss

eR H 3 2011-05-23 & [EI H# 2011-08-16 MR KA H# 2011-11-25

DOI: 10.3788/gzxb20114011.1728

HEWH:

WHLA F AR HEE (No.Y1100041) %t 1l

WIRFEE: AR (1967-), 55, 8%, 1T, T EWETTT W AR IR, S AROEE PLE 5 BOK . Email: wugenzhu@zjnu.cn
YE# i

2% 30k

[1] LI Chun-lei, SHENG Qiu-ging. The relation between the noninear coefficient of PCF and its geometry parameters and the optical

wavelength[J]. Acta Photonica Sinica, 2006, 35(5): 734-737. &5 MK 6T RAOLA IR RS LW S8 R KRR D16 T
24}%,2006,35(5):734-737.

[2] HE Zhong-jiao. Highly birefringent photonic crystal fiber based on index-enhanced fiber core[]]. Acta Photonica Sinica, 2008, 37(2):
302-303. i A T 1P A B ik ) v XU 6O 1 R AROL 2T 3106 1 544K, 2008, 37(2):302-303.

[3] CHEN Da-ru, SHEN Lin-fang. Ultrahigh birefringent photonic crystal fiber with ultralow confinement loss[J].IEEE Photonics Technology
Letters, 2007, 19(4): 2700-2705.

[4] CHEN Da-ru, TSEV M L, TAM H Y. Optical properties of photonic crystal fibers with a fiber core of arrays of sub-wavelength circular air
holes:birefringence and dispersion[J]]. Progress in Electromagnetics Research, 2010, 105(12): 193-212.

[5] HE Zhong-jiao. Highly birefringent photonic crystal fibers based on micro-structured fiber core of elliptical holes[J]. Acta Photonica

Sinica, 2007, 36(7): 1216-1218. i s 3T 13 FLA 45 04 £ 05 B s W TS 6 7 AR 6 47 131,06 72791, 2007,36(7):1216-1218.

[6] HE Zhong-jiao. Highly birefringent photonic crystal fibers based on micro-hole-structured fiber core[J]. Acta Photonica Sinica, 2008, 37
(11): 2218-2221. TG HE T/ B FL 5 1 105 0 i XU 56 O 1 A4 G 21 3106 1474, 2008,37(11):2218-2221.

[7] CHEN D, SHEN L. Highly birefringent elliptical-hole photonic crystal fibers with double defect[J].] Lightw Technol, 2007, 25(9): 2700-
2705. erosd™

[8] SAPULAK M G, STATKIEWICZ ], OLSZEWSKI T, et al. Experimental and theoretical investigations of birefringent holey fibers with a
triple defect[J].Applied Optics, 2005, 44(13): 2652-2658. eross™

[9] ANTHKOWIAK M, KOTYNSKI R, NASILOWSKI T, et al. Phase and group modal birefringence of triple-defect photonic crystal fibres[J]. ]
Opt A: Pure Applied Optics, 2005, 7(12): 763-766. eross™

[10] SHEN L P, HUANG W P, JIAN S S. Design of photonic crystal fibers for dispersion-related applications[]]. J Lightwave Technol., 2003,
21(7): 1644-1651.

[11] WU Wei-ging, CHEN Xun-wen, ZHOU Hui, et al. Investigation of the uItrafIattened dispersion in photonic crystal fibers with hybrid
cores[]]. Acta Photonica Sinica, 2006, 35(1): 109-113. 54 [R, MR 3¢, FIE, 25 IR & 47 0O iR 6 4188 S 3 (4 UK T 9T 3106 T2
f}¢,2006,35(1):109-113.

[12] SAITOH K, KOSHIBA M. Single-polarization single-mode photonic crystal fibers[]J]. IEEE Photon Technol Lett, 2003, 15(10): 1384-
1340, eros™

[13] EGUCHI Masashi, TSUJI Yasuhide. Single-mode single-polarization holey fiber using anisotropic fundamental space-filling mode

http://www. photon. ac. cn/CN/abstract/abstract15725. shtml 2011-12-21



EREAE R Page 2 of 2

[3].Optics Letters, 2007, 32(15): 2112-2114. eross™

[14] WANG Li-wen, LOU Shu-qgin, CHEN Wei-guo, et al. Design of a single-polarization single-mode photonic crystal fiber with a near-
Gaussian mode field and wide bandwidth[J]. Applied Optics, 2010, 49(32): 6196-6200. eross™

[15] KNIGHT J C, SKRYABIN D V. Nonlinear waveguide optics and photonic crystal fibers[]].Optics Express, 2007, 15(13): 15365-15376.

[16] FOLKENBERG J, NIELSEN M, MORTENSEN N, et al. Polarization maintaining large mode area photonic crystal fiber[J].Optics Express,
2004, 12(5): 956-960. erosd™!

[17] ROSTAMI Ali, SOOFI Hadi.Correspondence between effective mode area and dispersion variations in defected core photonic crystal

fibers[J].Journal of Lightwave Technology, 2011, 29(2): 234-241. eross™!

[18] MATSUI Takashi, SAKAMOTO Taiji, TSUJIKAWA Kyozo, et al. Single-mode photonic crystal fiber design with ultralarge effective area
and low bending loss for ultrahigh-speed WDM transmission[J]. Journal of Lightwave Technology, 2011, 29(4): 511-515. eross™

[19] GUENNEAU S, LASQTMLLCC S. Modeling of photonic crystal optical fibers with finite elements[J]. IEEE Transactions on Magnetics,
2002, 38(21): 1261-1264.

[20] SAITOH K, KOSHIBA M. Full-vectorial imaginary-distance beam propagation method based on finite element scheme: Application
tophotonic crystal fibers[J]. IEEE J Quantum Electron., 2002, 38(7): 927-933.
[21] BELARDI W, BOUWMANS G, PROVINO L, et al. Form-induced birefringence in elliptical hollowphotonic crystal fiber with large mode

area[J]. IEEE J Quantum Electron, 2005, 41(12): 1558-1564, eros™"
FH RS E

1. Tk BSOS, FEd ;AR B B R A I 6 7 i A A AR 1.6 um X3 AR & 425 [0]. 6244k, 2004,33(11): 1301-1303

2. M) SR EE R TG AR ER IR BRI AR DR AL = ST G T A A G ET O HR A €4 O R 3] DT 24k, 2005,34(8): 1133-1136

3. MIBUE. — P B IR AR ISR LTI (D], Y6 T 243)k, 2007,36(5): 838-841

4. FEUNAS B AR HKPT LT 7 B ARG ET DU e VR ABURON: FR) i A B AT 9T 1. 06 12744k, 2009,38(3): 652-655

5. AT ZE Wt B 2 AR TS B S AR m DGR PE OIS (3], D14k, 2007,36(1): 152-155

6. FKWHe WHEA ATSLH FENAT BT AR S A0 RR TS SR A MIPCFS[J]. Ot 144k, 2007,36(6): 1035-1039

7. VERR, ERTH] RGP T b RO CETE R B ARG LT N AT AR ER  [31. D6 72#4R, 2009,38(6): 1419-1422

8. S, TRIEM, T NI.COVXT FRTIR-PCF4S 14 2 B X HEAR A 4 1t REK g BUEEIT  [3]. D61 4% 4k, 2009,38(6): 1438-1441

9. SRIVHE; FREAT EA AR R T A S IR IR S G T i ARG LT A 2 s BRI 9T [3]. D6 T 2%4R, 2006,35(9): 1349-1353
10. 7B feE Ak T A AT 3R SOTAR Y i 3 . ) LA SR AIEFE 3], D6 1~ 2% 4R, 2006,35(2): 201-204

11. BOORZ, HESE*; FBOF,; X7 7 . Faraday Bt T # 6F FMOCT i H e d A 5% i [3]. 6724k, 2006,35(8): 1203-1206

12, SRS X LL A A 4 i 0 T 0 R P K 2 KOG 30U XU TG T i RO 4T S 8 ORI 93], O 1244, 2006,35(8): 1137-1141

13, XREHE IFRE 2 B 075 IKRAR 1S, TR, 2R, M et S F e 27 SC At BRUBDE 1 i (O 21 10t 823 ) AT 121, D6 1274, 2006,35(11):
1623-1626

14. FBOV; XIBH; #0776 2 DR v U T as Hh 1 50 1 n) 8 W BB ATF 9T [0]. D6 T 2%, 2006,35(9): 1333-1336
15. FBCOF; TR, 22 P A 5 2Ol 2% B3 H A% BGSLIR SRR PE I /AT 0], D6 7251k, 2006,35(6): 846-849

MER (TR A AT DT A7, WAERR S EARI R A B N EACRA S L)

P I 7 Hb 1
I b BAiF i 2109

X
SE
=
2

Copyright 2008 by Yt 7244k

http://www. photon. ac. cn/CN/abstract/abstract15725. shtml 2011-12-21



