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Dispersion properties of chalcogenide glass photonic crystal fiber

for mid-IR supercontinuum spectrum generation
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Abstract: Photonic crystal fibers own the properties of endless single-mode, adjustable mode area and
controlled dispersion which make it particularly suitable to achieve supercontinuum spectrum generation.
One necessary condition of supercontinuum spectrum generation is that the used media has high nonlinear
coefficient. Chalcogenide glass pocesses the property of very high nonlinear, so using chalcogenide glass
photonic crystal fiber to generate supercontinuum spectrum has attracted widespread attention. In this
work, GeySbSe; chalcogenide glass was fabricated using melt-quenching method and measured to have
high nonlinear refractive index. Chalcogenide glass photonic crystal fibers wused for mid —IR

supercontinuum spectrum generation was designed and studied with multi-polar method. By controlling the
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hole spacing A and the aperture ratio d/A, the dispersion, loss and mode area optimized. Finally, a flattened

dispersion photonic crystal fiber in the range 2—4 um was obtained, with A=2 pm and d/A=0.43.
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Fig.1 Wavelength-refractive index graph and wavelength-material

dispersion curves
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Fig.2 Cross-sectional schematic view of photonic crystal fiber

21 BHESMK
TR RO T SO B RLE R,

TR 2 AT, B &R0 7 S IR B £F 14 £ 1 bl
2 AALRIE R AR R . B 3(a)~(c) 3l di =
dIA=0.3 . dIA=0.35 . d/A=0.4 B} ;A 1 um 3% fii 5
7pm BOCEF B L, NE R LLE RN
SALEIBEREBLF 0 A R 1~2 wum B 5627 19 € 8 e
BATFRME R E AN fE, IR IERE
B, BEE A BB, L R AR IE R
Bl i IE R ARCR I RE R, BRI R
WA PR T I B B, AR TE R B K BN B R B
T 0 b R O Sy O, R B Y AL TR) R
1 = o= Sy N 2 S s G (= R IS R 2 i
) JE K T A s, B 3 B TE 45 ST LA Y
A=2 pm d/A=0.4 B A EILAE 2.5 wm B K b 5 2
AL

20F (a) d/4=0.3
- g e
0 -20 =
g #
g -60
&
2 —100
g
e-uord /0 e
I ----A=4pm
s-180f /. A=Spm
A ——— A=6um
-220f - A=Tum
1.5 2.0 25 3.0 3.5 4.0
Wavelength/pm
20 (b) d/4=0.35
- TR
= 20} R o ——
-
‘g -60f
I
a
g 100
2
& ~140[
£ — - esum
A -180f; — A=6pm
- - A=Tum
1.5 2.0 2.5 3.0 3.5 4.0
Wavelength/pm
20 d/4=0.4
g -20r
-
E -60f
a —— A=1pm
g -100f i T e A=2pm
s | — A=3pm
Q ----A=4pum
A —m A=6pm
—-180 ) ) "7 A=Tpm
1.5 2.0 2.5 3.0 3.5 4.0
Wavelength/pm

& 3 Jeef s KoL b [ d/A 3 5 0.3,0.35 #1104 1,
FLIRIFE A X €8 850RE M 1 52 i
Fig.3 Effect of A on dispersion, when d/A is 0.3, 0.35 and 0.4
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Fig.5 Effect to dispersion when A=2 pm, d/A=0.43
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