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Abstract:

In this work, we designed a suspended core optical fiber with 4 air holes impregnated with CS2 and using AsSe2 substrate. We investigated 

the characteristics of this optical fiber and its application in supercontinuum emission in the mid-infrared region. As a result, with low laser 

power, we obtained a supercontinuum emission spectrum from 1900 nm to 5100 nm wavelength.

Supercontinuum (SC) generation in the silica microstructured optical fibers (MOFs) has attracted the interest of researchers due

to its excellent properties and extensive applications in nonlinear optics [1–6]. However, silica MOFs have two main

limitations: low nonlinearity and narrow transmission range in the mid-infrared (MIR) region. The recent trend in SC research is

to extend its spectral range up to MIR for pushing further the application in military, medical, biologic and sensing systems [7–

10]. To satisfy this demand, soft-glass fibers, including fluoride, tellurite and chalcogenide fibers, are promising candidates for

SC generation [11–13]

Among the soft glasses, chalcogenide fibers are promising waveguides for broadband SC generation since they possess higher

nonlinearity and wider transmission range. Depending on the compositions, the nonlinear refractive indices of chalcogenide

glasses are tens or hundreds times those of fluoride and tellurite glasses, and the transmission range is from visible up to MIR

region.

In this paper, we design a suspended core photonic crystal fiber with 4 air holes impregnated with CS2 using AsSe2 glass that

can realize broadband SC in MIR regime.

1. Introduction
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We used Lumerical Mode Solutions

software to design a suspended core

photonic crystal fiber consisting of four

CS2 air-permeable holes using AsSe2

substrate as shown in Figure 1.

Figure 1.

Figure 2.

We use Lumerical Mode Solutions software and change the core diameter from 1.1 µm to 4.9 µm. As a result,

we obtain the dispersion characteristics of the suspended core optical fiber as shown in Figure 2. When we

varied the core diameter we found that as the core diameter increased the dispersion point moved further

away from the red light region. When the core diameter Dc=4.9µm, the dispersion characteristic curve is

almost flat from 3.2 µm to 5 µm. With this result, we choose CS2 permeable suspended core optical fiber

with diameter 4.9 µm for our supercontinuum generation research.

2. Study on dispersion properties of CS2 impregnated 4-air-hole suspended core photonic

fiber with AsSe2 substrate

3. Study of supercontinuum generation in suspended core optical fiber

To investigate the supercontinuum generation process we use the GNLS equation:
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Figure .3

Finally the material response function includes both the instantaneous electronic response (Kerr type) and the delayed Raman response and has the form

We investigate the dependence of mode area and nonlinear coefficient on wavelength and the results are 

shown in Figure 3.

Figure 4.

Figure 3.

We use a pump laser with a pump wavelength of 3000nm and a pulse width of 100fs. We change the peak power of the pump laser beam to 30kW; 15kW 

and 5k W, the spectra we obtain are shown in Figure 4. We see that when the pump beam power is increased, the spectral width is broadened.

4. Conclusions

In this paper we have designed a suspended core optical fiber with 4 air holes impregnated with CS2 using AsSe2 substrate. As a result we have obtained a fiber

with a core diameter of Dc=4.9µm for a flat dispersion characteristic from 3.2 µm to 5 µm wavelength and located in the normal dispersion region. We used this

structure to study supercontinuum generation and as a result we have obtained an output spectrum extending from 1900 nm to 5100 nm for a pump laser with a

pump wavelength of 3000nm, a pump power of 30kW and a pump pulse width of 100fs.
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In figure 5 we study the spectrum broadening when changing the width of the pump laser pulse and the result we get is that when increasing the 

pulse width, the output spectrum broadening narrows.

https://opg.optica.org/oe/fulltext.cfm?uri=oe-22-19-23019&id=301332#ref1
https://opg.optica.org/oe/fulltext.cfm?uri=oe-22-19-23019&id=301332#ref6
https://opg.optica.org/oe/fulltext.cfm?uri=oe-22-19-23019&id=301332#ref7
https://opg.optica.org/oe/fulltext.cfm?uri=oe-22-19-23019&id=301332#ref10
https://opg.optica.org/oe/fulltext.cfm?uri=oe-22-19-23019&id=301332#ref11
https://opg.optica.org/oe/fulltext.cfm?uri=oe-22-19-23019&id=301332#ref13
http://dx.doi.org/10.1103/RevModPhys.78.1135
http://dx.doi.org/10.1364/OE.19.003775
http://www.ncbi.nlm.nih.gov/pubmed/21445126
http://dx.doi.org/10.1364/OE.19.004902
http://www.ncbi.nlm.nih.gov/pubmed/21445126
http://dx.doi.org/10.1103/PhysRevLett.110.233901
http://dx.doi.org/10.1364/OL.37.000770
http://www.ncbi.nlm.nih.gov/pubmed/22378388
http://dx.doi.org/10.1364/OE.14.011997
http://www.ncbi.nlm.nih.gov/pubmed/19529626
http://dx.doi.org/10.1016/j.yofte.2012.07.013
http://dx.doi.org/10.1364/OL.38.004679
http://www.ncbi.nlm.nih.gov/pubmed/24322104
http://dx.doi.org/10.1063/1.4869756
http://dx.doi.org/10.1364/OL.39.000910
http://www.ncbi.nlm.nih.gov/pubmed/24562239
http://dx.doi.org/10.1063/1.3254214
http://dx.doi.org/10.1088/1612-2011/10/3/036002
http://dx.doi.org/10.1007/s00340-014-5771-8

