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Structure and Characteristics of Tapered Fiber

XUE Chun-rong'?, HOU Hai-hong'
(1. Changshu Institute of Technology, Changshu 215500, China;
2. Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China)

Abstract : Both transmission loss and coupling efficiency of tapered fibers are discussed in this paper. With the geo-

metrical optics method, the fact is explained that transmission loss of tapered fiber is lower than that of cylindrical fi-

ber. Simulation study finds that both tip radius of tapered fiber and cone angle of it have an effect on efficiency of ta-

pered fibers. The effect of relative position between light source and tapered fiber on coupling efficiency of tapered fi-

bers is also studied.
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Fig.1 video microscope image of tapered fiber
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Fig.2 geometric profile of tapered fiber
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Fig.3 lights transmitting in a cylindrical fiber
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Fig.4 lights transmitting in a tapered fiber
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Tab.1 the effect of relative position between Fig.6 the effect of tip radius of tapered fiber on

light source and tapered fiber on coupling

efficiency of tapered fibers
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Fig.5 the effect of relative position between light source

and tapered fiber on coupling efficiency of tapered fibers

AR, RESLIR S HE LA FHIEE HEER O
EFHE R BT LUA B — > LB B AR 1K b it
Refad /MRS SR AR, ROV R/ &
SR GET v T PR S ST 7 A T BAR

HIK, B HELCET B LTS5 3 15 2R I
mie , X3 FP O YR B B HE TR B P OB ST 100pum, 3K 2
NHETE JRET B AR AR X R & R I, [ 6
AR B b 2, B FSETE LA TR K K B
200pm; K 3 NHEFEOLET MM R/ G R
SR, BT D AE L 2R, BT TR AT S IX
KBED 200pum, B F HETE SG 27 1) 2R 0 45 085 42 O
Lpm, (2480 2. Spm, SR/ @ 7R o

coupling efficiency of taped fiber
A LVE BT A R AR N e KR4
AR E SRS/, RA YR ERE -
W R/NEEN, 4B R SE. MEARR
B R4 0. 1pm < b <25 um B AR KE

100

80
® 60
~
= 40

20

0 . . . . )
0 10 15 20 30 40
o/(°)

BT XS R IR
Fig.7 the effect of cone angle of tapered fiber

on coupling efficiency of it
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Tab.2 the effect of tip radius of tapered fiber on BiOt £F o PR AT A
coupling efficiency of taped fiber [J]. 65 %4, 1999,19 (6) :
h/pm | 62.5 |41.67(31.25|27.5 | 25 [18.52|15.63|7.81 |3.91 [1.95|0.25| 0.1 |0.05 659 - 664.
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Tab.3 the effect of cone angle of tapered fiber HoA,2001,1(23) 23 -27.
on coupling efficiency of it (4] R%, 2, VLHT, 5. et o
a/(°)| 5.5 |5.61[5.63[5.65|5.68| 5.7 |5.72|5.74(5.75|5.76 |5.77 |5.79| 11 42 B SO OB B
n/% |10.68(17. 38(22. 49(29. 16(37. 55|46. 89|59. 82|65. 92| 72. 1 (80.37|86.4 | 86.4 | 86.4 |86. 4 MR 7R
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