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Abstract

This article reviews the recent research on different types of planar and channel crystalline optical waveguides, fabrication
methods such as liquid phase epitaxy, pulsed laser deposition, thermal bonding, reactive ion or ion beam etching, wet chemical
etching, ion in-diffusion, proton exchange, ion beam implantation, and femtosecond laser writing, as well as waveguide laser
operation of rare-earth and transition-metal ions in oxide crystalline materials such as Al2O3, Y3Al5O12, YAlO3, KY(WO4)2, and
LiNbO3. To cite this article: M. Pollnau, Y.E. Romanyuk, C. R. Physique 8 (2007).
© 2006 Académie des sciences. Published by Elsevier Masson SAS. All rights reserved.

Résumé

Guides d’ondes optiques en cristaux laser. Cet article fait le point sur les recherches récentes sur différents types de guides
d’ondes optiques cristallins plans et canaux, ainsi que sur leurs méthodes de fabrication, comme l’épitaxie en phase liquide, la
déposition par laser pulsé, le thermocollage, l’attaque par ions réactifs ou faisceau ionique, l’attaque chimique humide, la diffusion
ionique, l’échange de protons, l’implantation par faisceau ionique, et la gravure par laser femtoseconde, ou encore le dopage laser
de guides d’ondes par des ions de terres rares et de métaux de transition dans des oxydes cristallins tels que Al2O3, Y3Al5O12,

YAlO3, KY(WO4)2 et LiNbO3. Pour citer cet article : M. Pollnau, Y.E. Romanyuk, C. R. Physique 8 (2007).
© 2006 Académie des sciences. Published by Elsevier Masson SAS. All rights reserved.
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1. Introduction

In the past fifteen years, the field of integrated optics has made remarkable progress. The standard material for
integrated optical devices is silicon. SiO2 and SixNy can be combined with silicon and have been employed in in-
tegrated optics. While these classes of materials offer advantages for precise etching of sub-micrometer structures,
attempts to achieve high optical gain have not led to satisfactory results. In contrast, III–V semiconductors produce
high optical gain at various wavelengths, especially in the region 630–980 nm. The main disadvantages are the com-
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