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Research Progress of Chalcogenide Glass Waveguide
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Abstract Large nonlinear refraction indices, ultrafast response of nonlinearities, moderate to low two-photon
absorption and unique photoinducing properties make chalcogenide glasses attractive candidates for all-optical signal
processing. We review the basic properties of these materials, outline the progress of chalcogenide glass waveguide,
introduce its nonlinear application and discuss its prospect.
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Table 1 Comparison of nonlinear properties of several nonlinear optical materials at A=1.5 pm

Nonlinear refractive index Two-photon absorption

Material ) ) Figure of merit (FOM) Reference
n, /(107 m? /W) (TPA) coefficient . /(10 m/W)
As, S; 290 <C0.01 >10 [21]
Si0, 2.2 - - [22]
Si 440 8. 4 0.4 [22]
Bi, O, 110 — — [23]
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Fig.1 Chalcogenide glass waveguides made by a number of methods. (a) SEM micrograph of a multilayer As,, Sis Sess/
As; S; rid waveguide made by lithography and wet etching; (b) cross-sectional image of Gey; Sh; S, waveguide
patterned by SF; plasma etching; (¢) SEM micrograph showing the profile of As,S; waveguide etched by ICP and
coated with polysiloxane cladding; (d) SEM images showing the profile of As;S; waveguide etched by helicon
plasma; (e) cross-sectional image of Ges; Sb;S;, channel waveguide sidewall profile patterned by lift-off method;

(f) SEM images of rib waveguides in the chalcogenide glass sample embossed by silicon mold
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