404 G5 8 Hr ot Vol. 40, No. 8
2013 4 8 H CHINESE JOURNAL OF LASERS August, 2013

=5 ARCRT R B L s e £ et

fre' £ g° IFR IFE

(‘ H LR TG L R E B 5 S LR SORPEF . 7 R 030051)
PR AR L A IR A E W M S E . (P KJR 030051

WE XM R MEH L M E A R (9 S AU 0 R R A 3R R 22 43 vk 4 B T K B AL IS M G £F
S E A 43 A e OT A BROCEE IR UE 740 45 R o 3 L0 A 2 i S R IR A e R [ AL X A AR R
TR B BOE B AN S RS WG RE E B LB 22 I, AT MBS AR . 05 HE5 R R B0 G OB S AL
FRAT AT T W 6 F B MAOGEF SR B AR RSB B SR 19 290 %6 F1 210 %0 22 A7, T LAAR B OB A O B AL
L EARBUEBAE . UL Ak IR BN S WO RS A BE R 22X E ABCE N AT TR .

KEW L MEHOLE M BARCE; IR RZE 5 BIRock

FES%ES TN253 XuktRifES A doi: 10.3788/CJL201340.0805001

Large Side-Hole Microstructured Optical Fiber Grating with
High Inscription Efficiency

Ren Xiaomin' Li Xiao"* Wang Zhibin"'* Wang Guanjun'**
! Engineering and Technology Research Center of Shanxi Provincial for Optical-Electric
Information and Instrument, North University of China, Taiyuan . Shanxi 030051, China
? Key Laboratory of Instrument Science & Dynamic Measurement , Ministry of Education ,

North University of China, Taiyuan ., Shanxi 030051, China

Abstract Aiming at the problem of the high grating inscription scattering of previous microstructured optical fiber,
inscription characteristics of a large side-hole microstructured optical fiber grating are analyzed by finite-difference
time-domain method and the amalysis result is confirmed by finite element method. The large hole can be filled with
fluid of suitable refractive index, the fluid-filled hole acting as a converging lens and the inscribing Gauss beam can
focus into the core region, which improves grating inscription efficiency. The simulation results show that the
inscription efficiency of the modified structure is 290 % of conventional array hole photonic crystal fiber grating and
210% of single model fiber grating, respectively. An ultrahigh inscription efficiency and a relative less grating
inscription scattering can be achieved, while the influence of inscription angle deviation is also discussed.
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Fig. 1 Schematic of optical fiber and fiber grating inscription. (a) Large side-hole microstructured optical fiber;

(b) ESM-12-01 microstructured optical fiber; (c) large side-hole microstructured optical fiber grating
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Fig. 2 Grating inscription cross section (up) and core inscription field distribution (down) utilizing FDTD methods with different n
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Fig. 3 Grating inscription cross section (up) and core inscription field distribution (down) utilizing FEM methods with different n
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