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Control of Light Propagation in Fine Structured Glasses
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The optical propagation in glasses is generally described by the optical properties of
the bulk and linear optical responses. In the micro-structured optical devices, such as
optical fibers, nonlinear optical effects are easily observed because of the high power
density of light. The propagation of light is also influenced by the structure of the fiber.
We can control the phase, amplitude, wavelength and polarization of light when the
structure is correctly designed. In this article, we report on the examples of controls of
light propagation in fibers: the nonlinear optical control in a bismuth-based high nonlinear
optical fiber, the control of optical transmission in a bismuth-based photonic crystal fiber,
and the variable optical attenuation in BTGS selectively crystallized glass which utilizes
both of the nonlinearity and the fiber structure. It is shown that we can obtain the
optical functions which are quite different from the bulk devices in micro-structured
optical devices.
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Fig.1 FWM observed in a 70 cm-long Bi-NLF
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Fig.2 a) GF-type Bi-PCF, b) Standard Bi-PCF, and
c) SPM induced spectral broadening in Bi-
NLF and Bi-PCF (GF-type).
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Fig.3 a) Microscope image of BTGS fiber. b)
Schematic picture of crystallized BTGS fiber.
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Fig. 4 a) Schematic picture of VOA with bending
fiber configuration. b) Transmittance change
as a function of electric field, , using BTGS
fiber (open square), BTGS selectively
crystallized fiber (close circle).
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Fig. 5 Transmittance change in VOA with crossed
nicols configuration.
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