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Abstract

developed. Using this glass fiber as a nonlinear medium, the broadband supercontinuum (SC) generation of 0. 6-

In this study, a fluorotellurite glass fiber with relatively good thermal and chemical stability was

5.4 pm was experimentally obtained. An SC light source with an average power of about 20 W and a spectral range
of 1-4 pm was also obtained. This study mainly focuses on the recent progress on the high-power mid-infrared SC

light sources, including the material characteristics of fluoride glass fibers and fluorotellurite glass fibers and the SC

Jia Zhixu, Yao Chuanfei, Li Zhenrui, Jia Shijie, Zhao Zhipeng, Qin Weiping, Qin Guanshi”

laser sources based on the former. The future development of such SC laser sources is prospected.
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Fig. 1

Absorption spectra and surface photos of ZBLAN glass after dipping in water for different time . (a) Absorption

spectra of ZBLLAN glass after dipping in water for 0, 5, 30, 60, and 90 min, respectively; (b) photos of ZBLLAN

glass surface dipping in water for 0.5, 2, 4, 6, and 7 d, respectively
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glasses before and after dipping in water®”
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Table 1  Thermal and mechanical properties of ZBLLAN,

TBY and ABCYSMT glasses™"™

Parameter ZBLLAN TBY ABCYSMT
B /(Wem '+K')  0.63 0.56 0.79
v 0.31 0.23 0.27
a /(107K 17.2 14.8 15.4
E /GPa 58.3 56.53 72.52
or/(MPasm'?) 0.32 0.42 0.51
R./(Wem %) 0.138 0.215 0.263
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(b) calculated GVD curves of fiber segments with core diameters of 1.1, 3, and 6 pm, respectively
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(a) Tapered fluorotellurite fiber; (b) untapered fluorotellurite fiber
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Fig. 11

Core diameters of tapered fluorotellurite glass fiber and GVD curves of fiber segments with different core

diameters. (a) Core diameter of tapered fluorotellurite fiber versus position in the fiber, inset: scanning electron

micrograph of untapered fluorotellurite fiber; (b) calculated GVD curves of fluorotellurite fibers with different

core diameters
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Fig. 12 Schematic of experimental setup and parameters of pump laser. (a) Experimental setup for SC generation;

(b) output spectrum of 2 pm femtosecond laser; (c) single pulse profile of pump laser

Bl 13 (a) 25 T 438 BOE 7 B 5 T R AR
BF 5 DA ST TR 5k B B O £F b i 9 SC Ot
. A S BOE R RN 0.26 W% i 4 fin
) 1.57 W, 1€ B AL E] & B IR 77 2 IR 3 45
B LA B W A% A0 2188 Gk 1) 7 28 45 22 b AR 4 AL
MR R O iE S B KR R SE . Mz e
S TRA N 1.5TW B H B A RS T ORI E
FEI7E 600~5400 nm M 57 SC #OGIG IR, Hoki 1)

RN 0.85 W, AR I 6 e e R 29 0 54.1%,
W 13 iR . BRER A IE HOEAh, Bk SC#OL
JEUR B 20 dB AP TE A #E 0.6 ~ 4.2 pm. fE
4270 nm¥E ALY SIS MG S 25 S CO, Y IR
B, G 2R W TR IR $R B £ o] H T A D
VO AT WO #5400 nm AU TEHF SC OG
JEUR .

TE = V) 2 Ak SC O G IR A 58 O . B &

0508006-7



th i

i ot

Wt el Ak 2 pm KRR BB K R 4. ¥
HAE 5 o R E L 40 W, B 14 Fl(b) %
T 2 pm REPREFEOLBOR R G i F ¥ o
40 W B 956 1% F1OF- 3 i D BE 793 nm #l1iE
JUPRMA R, P EARER 2 pm LG
O RGN A AE W L 4 S v EOE L AR FURE R
PR AR LN B EE PR A R &

Yy 21 4h SC O R 4. A 14 (o) iR,
2 pm CEOBLFHOE R G M4 R 2RISR 20 10 pm,
o BRF AL AR TR R AR B IR A R 9 11 pm
Can &l 15 AR E TR B 15 il T SRR
11 pemn e B0 L A2 HURE 2 45 3% 35 6 25 v iy £ 18 il
2, HE OB K40 1954 nm., P56 2F 3 i HL b
Xt 2 ) 7 X 2 L A R A 3R A R 80%

13

Fig. 13

14 HBEOCS B M BINE R SR E A .

2l
Tl
/ML
o -
S I
=l
5:3 1000 2000 3000 4000 5000
= Wavelength /nm
E 0.8tM) -
g 5
g 0.6f
g .
g 0.4}
% 0.2+ J
02 04 06 1.0 12 14 16
Pump power /W

AN TRV HHE T3 B U R R G LR i 1 SC OBk KR RL M TR . Ca) Sir 4 UK IR ER O £F P AR 1Y SC Ok B
itz OG- IR A OE R, NE E Bl B0 BRI 0.26,0.42,0.6,0.79,0.99,1.2,1.38,1.57 W;
(b) SC GG IR 1497 24 Ty 22 B il iz WOG T D R i AR L 56
Output SC spectra and relative powers from tapered fluorotellurite fiber for different pump powers. (a) Measured
SC spectra from tapered fiber for different average pump powers of 0.26, 0.42, 0.6, 0.79, 0.99, 1.2, 1.38 and

1.57 W from bottom to top, respectively; (b) average output power of SC laser source versus pump power

-20
@ 40} ®)
e g
T 40t = 30t
B g
g 2 2
< -601 3
a g 10}
-80 o= "
1800 2000 2200 2400 2600 2800 0 20 40 60 80
Wavelength /nm Pump power /W
© mechanical splice
A —= O MM
isolator fluorotellurite 7ZBLAN
high power ~2 pm fiber cable spectrometer
femtosecond
fiber laser

()35 D)2 H 40 W B, 2 pm "CEMOG R 5 5000 1 6 1E

(b) 2 pm KPP R R GERY S 1 DR B 793 nm IS OB IR BB IC R 5 (R P SC WOL 4 1 L K ke B K

Fig. 14

Parameters of pump laser and schematic of experimental setup. (a) Output spectrum of 2 pm femtosecond laser
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