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Abstract
refractive index profile of the taper end is uniform, and so is the power distribution. On the basis of the theoretical analysis.,

An embedded microstructure fiber device with large-core plastic cladding fibers inserted is presented. The

the coupling coefficient of the nearest-neighboring fibers is exponentially decreased with the decreasing diameter of the taper.
The transmission loss of the device is lower when the length of the taper is longer. This kind of devices are fabricated by the
fixed flame method and the movable flame method, respectively. The taper is elongated nearly five times by the movable
large-hot-zone fiber-tapering system. The transmission loss of the two devices from one inserted fiber to the taper end is
measured with He-Ne laser at about 632. 8 nm wavelength. The loss values are about 2. 63 dB with the taper length of
0.7 cm and 1.06 dB with the taper length of 3.4 cm. The influence of the taper length agrees with the theoretical analysis,
and low-loss device can be achieved by improving the structure.
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Fig. 1 Approximation of a slow varying waveguide
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Fig. 3 Simulation results of embedded microstructure optical fiber device by beam propagation method. (a) Contour map of

transverse field profile; (b) contour map of longitudinal field profie; (¢) ~ (e) monitored power diagrams, the blue,

green lines represent the light power of the left and middle cores in (b), respectively
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Fig. 4 Schematic diagrams of the inserted fibers in embedded microstructure fiber device
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Fig. 5 Heating methods and taper shapes. (a) Fixed flame method; (b) taper shape after tapering by fixed flame method;

(¢) moving flame method; (d) taper shape after tapering by moving flame mothod

4 ISR
4.1 $ERXKRImILH D

JCE R A B P Ead PLEZ 5 25 A 2F R
FAE—E RN ZE B SR B 6 i
DX B ) A B B R DT ool DU S 30 5 R )
JZ ROy BAT 2] B9 A G 3 00 A 8 )2 FAL S A B
(70 F ko AR 2 T8 20 T R 5 AN 2 M0 ) 13 9
AR TR AR P A AL B Z A
SIS

L6 AR A TG ET H AR I R ROULI 3 4 XK
Uit AL R . T 6 (b)) 16 AR AT B — A ik
A JGET I B DX i 1) 30 37 PR AR H PP AR B9 1 6

SRR VIR TR . e ME B — R AOLER
SIS HE DR i e M 1R 068 2 A fE2F
BRIy WA AR O E LR S N A 3 2
HEASH AT IR . EUIDEMR AL A
SbJE o B DT A i AR HEAT R B
—WOGLF 3R el iy . A HE XOR S 52 g
W5 g — I AT S R — B A B S S ot
e migt. X5 6 () BB T A B HE X R
i A 3T 55 23 O A L)

UnSRAE B AN R A AR AT 2l IR RE Y AR
B 3K LE I AR ) BSE'G £F & 1 o D0 XA S 19
SHE I AL A 7 R . NIEL T R LA

0605002-4



TR

i A S ES F G 2T 4% 18 1 4 5 AT 5

the core formed by
inserted 7 cores

the cladding formed
by glass tube

cleaver trace

cladding

6 Ca) HE DX R 3 9 2 GOBE IR A s (b) BB AR T — AR R AOGER AR I 4 DR 3 190 3 39 16

Fig. 6 (a) Microscope picture of the taper end; (b) near-field image of the taper end when the visible light is

coupled into any of the inserted fibers
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Fig. 7 Near-field image of the taper end which is

embedded with single mode fibers
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Table 1 Transmission loss from an inserted fiber port to

the taper end with the taper length of 0.7 cm

Input Input Output Loss
port power /uW  power /uW /dB

1 46 22 3.20

2 44 22 3.01

3 48 23 3.19

4 47 29 2.10

5 34 16 3.27

6 39 25 1.93

7 34 23 1.70
Average 2.63
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Table 2 Transmission loss from an inserted fiber port to

the taper end with the taper length of 3.4 cm

Input Input Output Loss
port power /uW  power /uW /dB

1 47 37 1. 04

2 46 32 1.58

3 46 37 0. 94

4 47 39 0. 81

5 46 35 1.19

6 46 37 0. 94

7 45 34 1.22
Average 1. 06
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