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Fig. 1. Transmission loss spectrum of the telluride fiber.
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Fig. 2. Dispersion curve of the fundamental mode in the
telluride fiber.

BT BRI B G, 275 S0k
[14] BYSEEREER, A SCE SGIEE 6, 7, 8 pm FENHR
. ik 3 AN RERIIA T IE W G RX HA5% 0
RO R R AR, T R G R RR AL XK
Ty R OGS R 54T I BB, 53— 5 TH LA
b 3 AT PRI T A 1 2N S
R ) py s VSR Z N, AR TR S A BRIk
HBATR ISR TIEZ @HUR A 10.5 pm 7K,
BEX T AP CET B I 21 A1 1 2 i i M RE AT
PG BUERAU RS BBCE - BKSESEL 200 fs, B
[ %7 1 1.5 fs, SRAERUEL 213, B% Rk 100, Rt

200402-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 75, No. 20 (2026) 200402

AN 100, YEAFKE 10—50 cm.

3 EMER

3.1 ARBEK.AEHR E—XFKEH
EEEET S

WL 3 B2 M I R 6 pm JGEFK R
10 em B, AN [a] W F ) S5 56t A 1 OGS A S . 24 i
HII%N 2.89x10* W B} (] 3(a) Fi7R), BEA 4
JEi ORI B B RS, BABIZTIR AT
FRLEMEARIUN T 28 REAS A AR BE B AR 43 1 7 A
{55 o v e (P T 3 % (A L, L W R I e 4B
FREEAT R XA PR, 2 R B W . Bl 0
{HZIARIE A 2.89%x10° W(K 3(b) FizR), JEig il 2
JEE G, LR 7 R R, AR L Ak
RO AREAER], SBECERIIERES, THAEER A
B (B IR I, o 2 A A o B e A (i
P T T, B AR SRR ok 3. Y IE(E
R PE— K E 2.89%106 W I (& 3(c) FiR),
i GRS I R AT B 3, KO T BRI AR
i v P B R 1T B, I T g g v
HD T AR A A R | ki fhad T £
DA S RT3 43k 22 [ 1) B 2 E 0 A 6, DT 3
o R TR e R DR A K i

(a) Wm

—~ 2.89x 104 W

'\2 T T

e

m

e}

o

a

~

>

&

k7

g 2.89x10° W

g

g T T T T T —

= |(c) 2.89 X106 W
4 6 8 10 12 14 16

Wavelength /pm

B3 6pm BHEK. 10 cm BEFKET, ARGEHED R
BAITEE R

Fig. 3. Simulation results of different peak powers in 10-cm-
long fiber pumped by 6 um laser.
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Fig. 4. Simulation results of different peak powers in 10-cm-

long fiber pumped by 7 pm laser.
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Fig. 5. Simulation results of different peak powers in 10-cm-
long fiber pumped by 8 um laser.
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Fig. 6. Simulation results of different fiber lengths at a
pump wavelength of 6 pm with a peak power of 2.89 MW.
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Fig. 7. Simulation results of different fiber lengths at a
pump wavelength of 7 pm with a peak power of 2.89 MW.
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Fig. 8. Simulation results of different fiber lengths at a
pump wavelength of 8 pm with a peak power of 2.89 MW.
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Fig. 9. Simulation results of different pump wavelengths
with 2.89 MW peak power in the 10-cm-long fiber.
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Fig. 10. Simulation results of different fiber lengths at a pu-
mp wavelength of 10.5 pm with a peak power of 5 x 10° W.
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Fig. 11. Spectral evolution of different fiber lengths pumped by 10.5 pm laser with a peak power of 5 x 10® W.
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Abstract

With the intensification of the greenhouse effect, there is an increasing demand for monitoring the
characteristic absorption bands of gases such as carbon dioxide in the mid- and far-infrared regions. The mid-
infrared spectral region covers the typical molecular fingerprint region and includes the absorption band of
greenhouse gases such as CO, around 15 pm. Blackbody radiation sources suffer from low brightness and poor
coherence, whereas lasers exhibit high brightness but limited spectral bandwidth. Supercontinuum sources
combine the advantages of both, offering broad spectral coverage, high brightness, and good coherence, and
therefore demonstrate significant potential for infrared gas detection.

However, commonly used nonlinear fibers, such as silica, fluoride, and tellurite fibers, still face certain
limitations in terms of output performance. Chalcogenide glass possesses a broader mid- and far-infrared
transmission range and a higher nonlinear coefficient, making it a promising candidate material for far-infrared
supercontinuum generation. In this study, a novel telluride fiber was employed as the nonlinear medium to
investigate far-infrared supercontinuum generation. Based on the split-step Fourier method, numerical
simulations were performed to analyze the propagation dynamics of femtosecond pulses in the fiber and the
corresponding evolution of the optical spectrum.

The effects of fiber length, pump wavelength, and peak power on far-infrared supercontinuum spectral
broadening were systematically investigated. Furthermore, far-infrared supercontinuum generation in the
proposed fiber was numerically simulated using a 10.5 pm femtosecond pump pulse. The results show that the
telluride fiber can generate broadband far-infrared supercontinuum output spanning 7-17 pm at a 40 dB
intensity level under relatively low peak power conditions on the order of kilowatts. Therefore, this work
provides a theoretical basis for the future design of far-infrared supercontinuum sources and is of great

significance for the development of infrared spectroscopic applications.
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