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History of hollow-core optical fiber
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Negative curvature hollow core PCF
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Importance of negative curvature fibers in mid-IR applications

Chalcogenide glass: Transmission wavelength extended to mid-IR
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Antiresonance condition

L Resonance condition:
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Slab Waveguide
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Annular core fiber and negative curvature fiber

Deore = 30 um
Annular core fiber A=1pum
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What is going on besides antiresonance?
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What Is going on besides antiresonance?

Can we use simple slab waveguides to study the mode coupling between
the fundamental core mode and tube mode in negative curvature fibers?

Glass Glass Glass Glass

Wcladding W Wcladding
-

T e e - o - = = P = = = o =

BAYLOR 10

C. Wei et al., Adv. Opt. Photon. 9, 504 (2017)



Inhibited coupling In slab waveguides
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Inhibited coupling In slab waveguides
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Inhibited coupling In negative curvature fibers

B. Debord et al., Optica 4, 209-217 (2017).
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Inhibited coupling In negative curvature fibers
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Negative curvature that decrease loss

Scanning electronic microscope (SEM)

image of the fiber Schematic of the hypocycloid-shaped hollow-core fiber
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Leakage loss decreases as the curvature increases.
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Nested tubes that increase antiresonance guidance

Standard

3-dB contour plots

Fabricated fibers with nested tubes
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Fiber with 6, 8, and 10 cladding tubes

Optimal gap for fibers Optimal gap for a fiber
with 8 and 10 tubes with 6 tubes
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The optimal gap in a fiber with 6 cladding tubes is 3 times as
large as the optimal gap in fibers with 8 or 10 cladding tubes.
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Comparison between fibers with 6 and 8 cladding tubes
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A larger gap is required to remove the weak coupling between the
core mode and tube modes in a fiber with 6 cladding tubes.
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Higher-order mode suppression
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Higher-order mode suppression
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High loss peaks in bend fibers
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Different bend directions

R = 9.4 cm (during coupling)

R =20.0 cm (away from coupling)
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Bending sensors
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Mid-IR gas fiber lasers
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Micromaching

Glass sheet engraving

Micromaching

S
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Surgical procedures

A fiber mounted with the end tip using _ _ o
a heat shrinking tube Ablation of ovine bone in air

Sapphire tube
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Future prospects
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Number of journal publications
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summary

v Inhibited coupling guides the light negative curvature fibers.

v Recent advances have increased their performance of the
negative curvature fibers.

v Negative curvature fibers enable a large range of applications.

v Negative curvature fibers will be the best choice for a wide
range of different applications due to their combined
advantages of low loss, broad bandwidth, and a low power
ratio in the glass.

The content of this talk has been adapted from the review paper,
C. Wei et. al., Adv. Opt. Photon. 9, 504-561 (2017).

Thank you!
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