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

N. M. Litchinitser et al., Opt. Lett. 27, 1592–1594 (2002)

2 2 1/2
glass air/ [2( ) ]t m n nλ= −

Antiresonance condition: 
1 0 (2 1)m π∆Φ = Φ −Φ = +

2 2 1/2
glass air( 0.5) / [2( ) ]t m n nλ= + −

Antiresonance condition

Glass

t

kT: Transverse wave vector
kL: Longitudinal wave vector

kT
kL

C. Wei et al., Adv. Opt. Photon. 9, 504 (2017)
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Annular core fiber and negative curvature fiber
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What is going on besides antiresonance?

Glass GlassGlassGlass

WcladdingWcladding Wcore

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

C. Wei et al., Adv. Opt. Photon. 9, 504 (2017)
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t = 0.50 µm t = 0.72 µm 
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Inhibited coupling in negative curvature fibers
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Inhibited coupling in negative curvature fibers
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Negative curvature that decrease loss
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Nested tubes can increase antiresonance guidance.
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Higher-order mode suppression
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d

M. Michieletto et al., Opt. Express 24, 7103 (2016).
C. Wei et al., Adv. Opt. Photon. 9, 504 (2017)

P. Uebel et al., Opt. Lett. 41, 1961 (2016).
C. Wei et al., Opt. Express 23, 15824 (2015).
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Bending sensors

http://coolshitindustries.com/2011/10/data
glove-with-ghetto-flex-sensors-circa-2000/
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Z. Wang et al., Opt. Express 22, 21872 (2014).

Mid-IR gas fiber lasers

http://www.glophotonics.fr/index.php/product-2.html
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Micromaching

http://www.warsash.com.au/products/laser-systems/MICROMACHINING.php

Micromaching

Micro-milled pattern in a fused silica Cutting of aluminum sheet Marking on a titanium

P. Jaworski et al., Opt. Express 21, 22742 (2013).

Glass sheet engraving

B. Debord et al., Opt. Express 22, 10735 (2014).
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Surgical procedures

A. Urich et al., Biomed. Opt. Express 4, 193–205 (2013).

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

High electron mobilityData communications

High transparency 
in visible and IR

High electrical
conductivity 

High mechanical 
stiffness and flexibility

Diamagnetism

Nonlinear optics

Bend sensing

Power delivery

Chemical sensing

J. R. Hayes et al., J. Lightwave Technol. 35, 437 (2017).
F. Poletti et al., Nat. Photonics 7, 279 (2013).

Ultraviolet, mid-IR, and 
THz transmission
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Number of journal publications

Number of journal publications related to hollow-core fibers that use a negative 
curvature inner core boundary.
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C. Wei et al., Adv. Opt. Photon. 9, 504 (2017)
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Summary

 Inhibited coupling guides the light negative curvature fibers.
 Recent advances have increased their performance of the

negative curvature fibers.
 Negative curvature fibers enable a large range of applications.
 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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