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Waveguide optics now represents a truly multidisciplina
field of science and engineering, which requires sign
cant standardization to progress technologically. T
depth and breadth of waveguide optics encompass
only a rather broad range of research topics, but als
diverse variety of well-rooted industrial applications. P
nar waveguide amplifiers, lasers, and the pursuit to ob
various material bases in order to realize switches, mo
lators, and wavelength converters are but a few examp
As the technology of waveguide optic devices and s
tems has matured, it has penetrated a number of mar
by providing performance-competitive integrated op
and fiber-optic device solutions. This growth, in turn, r
quires new developments in modeling, further advance
material sciences, and innovations in integration p
forms. In addition, the processing and fabrication of the
new devices must be optimized in conjunction with t
development of accurate and precise characterization
new testing techniques.

To address some of the advanced aspects of op
waveguide engineering, this special section comprise
variety of presentations from this amazingly interesti
field. The 10 papers of the special section can be broa
grouped into the following categories: developments
active waveguide devices in rare-earth doped mater
and corresponding material characterization, wavegu
technology in silicon-based materials and polymers, a
device design and novel experimental methodology.

Four papers on rare-earth doped waveguiding dev
range from the matrix of distributed feedback lasers
active glass substrates~Bastard et al.!, to investigation of
already conventional~such as IOG-10! and novel glass
materials~such as tungsten tellurite and zinc tellurite! as a
basis for integrated optic devices~Choo et al., Nunzi
Conti et al.!, to realization of an original multimode pum
phosphate fiber amplifier~Jiang et al.!.
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The following invited paper by M. R. Poulsen et a
presents a detailed overview of achievements and p
pects of silicon-based waveguide technology. This ran
from the production methods for planar waveguides,
cluding a novel method based on the utilization of f
cused UV-laser beams for direct waveguide imprinting,
the functionalities that are embedded into the glass m
rials and waveguide circuitry, to micro-ring resonato
and two-dimensional photonic bandgap structures. Pla
waveguide amplifiers, lasers, and the pursuit to obt
highly non-linear materials in order to realize pure
glass-based switches, modulators, and wavelength
verters are also presented. This overview is complimen
by the paper of Cantore, proposing a novel integrated
tic switch in hydrogenated amorphous silicon and crys
line silicon material base. Shacklette et al. present a c
prehensive and elegant study of thermo-optic switc
fabricated from very low loss newly developed acryla
polymers. The best of discussed materials exhibit losse
1550 nm less than 0.1 dB/cm, which is rather exceptio
for a single-mode polymer waveguide.

Finally, the novel design device and experimen
methods are presented by Ghibaudo et al., discussing
wide-band integrated optic multiplexer, and by Shu, w
has proposed a composite structure design of a W
filter. The special session is concluded with the discuss
of an efficient method~Aalto et al.! of mutual alignment
between polarization maintaining fibers and waveguid
that would facilitate waveguide device characterizati
and possibly improve the efficiency of photonic integr
tion techniques.

Interest in the development of waveguiding techno
gies continues to grow, which is emphasized by the ad
tion of a bi-annual conference on waveguide fabricat
to the schedule of SPIE’s annual meeting and by the
clusion of an integrated optics and optoelectronics con
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ence in the Photonics Europe symposium, scheduled
April 2004 ~the first one was held in 2002!. The SPIE
conference on integrated optics during the Photonics W
symposium has been successfully attracting participa
for seven consecutive years.

Based on the broad interest from potential contribut
who were unable to complete papers in time for this iss
we believe this special section can be repeated in the
ture. We thank all the contributing authors and the revie
ers for their timely help with selected papers, as well
theOptical Engineeringstaff, in particular managing edi
tor Karolyn Labes, editorial assistant Monica Crabtr
and editor Donald O’Shea for their patient guidance a
support.
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regular technical reviewer for journals of SPIE and OSA. This is
his first editorial experience.
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