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A Novel Optical Fiber Doped with Semiconductor Nano-Particles
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Abstract

semiconductor nano-particles was fabricated by using the modified chemical vapor deposition (MCVD) method.

By combining the nano-technology with the fiber technology, a novel optical fiber doped with InP

Through experiment, the mass fraction of InP in fiber is approximately 0.1%, and the fiber has an excellent
waveguide characteristic. By using the scanning electron microscope (SEM), a stereo-scan photograph of the fiber
was got, and based on the graph, the effective core area A 2&10. 01 pm® was calculated by using the finite element

method (FEM). So the nonlinear coefficient of the fiber y =10.53 W' « km ' was got. The results show that this

novel optical fiber has a higher nonlinear coefficient than the normal fibers.
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Fig. 1 Schematic of the modified MCVD process
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Fig. 2 Structure of optical fiber drawing machine

4 RN E

2 3o YA 1) 1 4 F0OG £F L 22 5 4> 32 2 ) 4 ok
i T 452 R ARGOK InP BORL I BT 45 H L 4T
W S, MAE T IEL B A U R MU S T 4T
RONCOR 7 &2 1B 27 Sl W a R DB i b 5 S S
4.1 EBEFREXEMLNEBNRE

JEF B BT R M T A P e s r ik
T ARE A T A 1 I O A S R A DY R ] W
W (4 2R T R AT 0 3R 0 5 R e A i T ik
FEUTARAS PR RE P 22 4 20 B o DT A O
ERAE T EEAE . e B R BOE IR A BF 5 T
AR B AN BT B RS & 6 S5 A 6T 2 B 3R AT T
TR A R SRR AR 3 P B R T i

FEDN RE 1L 7 L ST AR U R D 0. 1181 g0
EFAE N CE 2T S FIALJZ) T 7K SRR o L 7 A
SRR P2 A B 10 mL . 3 G S I o i
FHFE R P R B FE M 1018 g/ g5 oA 1 /NI E
18R 22 o 15 S 38 R T ZS A D 6F EE I A8 B A L 2F
BRSO OCT S XF FORAYG PR B L 4. 62 pg/gs
G AR T T — AR AR R I ELAE b (B % R G
ARG HH IR AT 0 32 52 38 00 G 45 R B A AR i 9 {5 L
BB b P BUR S B0, 105,
4.2 FARBEARFHE

A4S HITACHI S-4800 FE-SEM ) 49 ##

BB EOLLT LR S e A . 18] 3 Frs
o T ELT LR S O B R IR AR RO
10 J7 A - B 10 A% 7 ARE£500 nm, BI & — 4% 1
J&50 nm, T B o R EAR R A =02 — A h
BRI 2520 nm, X — ROFIE 475 il 5 0 72
BARIAK InP BRI KN 4. I 50T LU
H S InP GRlOKE 9 K /0N L BARORE 19 [h] B 2 B i — i 1Y
RO T 18T — OB i SRS A

[ESRINE 2K e Rl OB S S o i}

Fig. 3 SEM photograph of the core section of fiber
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Fig. 4 Beam section through the fiber
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