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Abstract
extinction ratio (PER) of the photonic crystal fiber (PCF) output light and spectral broadening evolution is

Herein, using a spectral broadening evolution testing setup, the relationship between the polarization-

observed. By measuring, comparing, and analyzing the lifetimes of the three tapered PCFs, we find that the tapered
PCFs experience four-photon absorption processes at the pump light wavelength. The reason for the spectral
broadening performance degradation of the tapered PCF is that the multiphoton absorption in the fiber core results in
the color-center defect. A light source with low photon energy is proposed to reduce the multiphoton absorption.
The experiment verifies that using the pump light with wavelength of 1040 nm can effectively prolong the spectral
broadening lifetime of the tapered PCF.
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HWP 1: half wave plate for 1040 nm;
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Fig. 1 Test system for spectral broadening evolution of tapered PCFs
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Fig. 2 Air hole structure of PCF A

600

t=5 h R 0, 61517 98 75 [ — I 2210 35 B/
80 nm; BUJF Y 1.5 h N, TH G EL R IR £k, 300 1) 24 7
o6 b Ik B R R (E B, O 3 E gk B A KA
125 nm;¢=6.5 h J§ EL &M & 450, O TE 15 h
P RE AR PR R AR, Ol % e #s T AR R AR AE
50 nmfffi, S p, itk 1 =2.5,4.5,5.2,
21.5 I OGEF AT OGHE & 20, 15 3 4 A i (8] 51
FIFEAE T R 5k 240,248,246,245 mW, K 1L
TG G RERR G RE oA A A= 1B 1k,
2.3 MELRiFie

AR S A5 HUE B B S ROG A B S

500

Wavelength /nm

450

Power /mW
=Y
S 3

Do
(=]

Power spectral density /dB

[=]

P 3 ST i B 1 A T Al it 20 ) 25 2R

Fig. 3 Typical test results of spectral broadening evolution
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Fig. 5 Lifetime tests of tapered PCF under different coupling powers
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