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Fig. 1. Transmission loss spectrum of the telluride fiber
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fik 58 2 %k I 18] 2 1 KA R R RS eHaRE

200 fs 1.51s 2B 100 100 10-50 cm




3 IEHESR
3.1 REBK. REDE. F—IeeF K R

4 6 8 10 12 14 16

— 2.89x10*W

——— 2.89x10°W
am —— 2.89x105W

4 6 8 10 12 14 16
Wavelength (um)

Intensity (20dB/div)

B3, 6 um BiHEEK. 10 em GAFKEETR, ARG EDZFRIET4 R E

Fig. 3. Simulation results of different peak powers in 10-cm-long fiber pumped by 6 1t m laser
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NS PR iy 8 pmy SBEFKEN 10 em I, AS[EJUEE D0
TRIREI o 8 I Th By, DIk R SRR &, & TR (& 5 AD
FIT7R ) i H G A R V0 B S R R A ¥ S0 2 TR R IR B ) P
VA, R AR MR 2 S 80E N Re R E A RO R, R FESER S 5 R 1R
Higam, TG R R OC, SPEMEAR ZE, RO (S (DD Frs) R
BN, JERIUH I RS S AR E .
3.2 AREEK. DREDGEKE. D3R MBI



4 6 8 10 12 14 16

o

Intensity (20dB/div)

1 1 1 1 1 1 An
4 6 8 10 12 14 16
Wavelength (um)

6. 6 pum KK, 2. 89 MW IB(HIIZ, ARDGLK A T4 R IE
Fig. 6. Simulation results of different fiber lengths at a pump wavelength of 6 1 m with a peak
power of 2.89 MW

w6 il 6 pm. EEITIZER 2.89 MW B, AEHLFKSE
T EE . KR 10 em B (B 6 (D), G iE 07 7530 Bl b 4
B, KB FTREA, R 7O R DA B A & G TR RS
e, XFH A ARG SRR NGRS T EEAER . FEEGKEE 20
cm (Bl 6 (ID), JGHEAEH AR BAARFE—E W, (HEm R TT4R T 24
LK EHE— BRI E 50 em (B 6 (D) B, KR T, G iRE R
A RO S RO 4E /N, UK BT R A B T ARSI R TR A At
KRR 20 om B, BTATR B IO AR R0 T B, g it 32 AR Ok T8 77 AR A
FRSy AT G, A RO A R . mTROEE], B 6 (D

FEGG R T B RUBHE A DA B 1 8 22 i P8 7y T 2 AR X L



4 6 8 10 12 14 16

o
S| an
-§_
>
g
E tam

4 6 8 10 12 14 16
Wavelength (um)

7.7 pm KK 2. 89 MW IB(HINF, ARDGLK AT 4 R IE
Fig. 7. Simulation results of different fiber lengths at a pump wavelength of 7 1t m with a peak
power of 2.89 MW

Wl 7 s il 7 pmy WEETIEK 2.89 MW B, AFEIJELFKE
TR . MK EN 10 em B, G ORI T E R B,
(B8 32 Y0 I ARAE R A B . BEE G K EE 2 20 om, ARZRVEME WAL RE DT m) it
B, R AR T MRS MO A KRR 50 em B, HitH
G A7 e YO P IR, SR B KAR IR ER B R kP &) 1 5 784 AR 2t
AL, DRI e B AOR o I S o LR IR T, BB SGAT I B R I, B ARGL I ]
P RO S e B A VR AR BB B N R SRR R, IR EE TR 7 8 A
W= tE, AT R I St i — P e B . WLAWIER R, 12 um-13 pm 2[4, Bl 7 (D

A 7 (1D B 5 2 150 52 T B ka3, i B 7 (I ) G 1 o <50 ot B8 4 R e 4



4 6 8 10 12 14 16

i

an

an

4 6 8 10 12 14 16
Wavelength (um)

Intensity (20dB/div)

8. 8 pum I K. 2.89 MW IR, ARDGLKEE T4 R IE
Fig. 8. Simulation results of different fiber lengths at a pump wavelength of 8 1 m with a peak
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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 um.

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 emploved 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 um femtosecond

pump pulse. The results show that the telluride fiber can generate

broadband far-infrared supercontinuum output spanning 7—17 um 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.

KeyWOI’dSZ chalcogenide glass, telluride fiber, far-infrared supercontinuum, Greenhouse effect,

CO; monitoring
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