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Polymer-based photonics materials are now emerging as a revolutionary
photonics technology promising advances in performance, reductions
in cost and improved ease of manufacture,

At the same time nanocomposite materials are of growing interest
g rly for their potentials practical applications in various photonics
and elsctronics devices.

In this paper we present the preparatlm 1and the optical-spectroscopic
zations of an organic-inorganic planar waveguide.
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Cadmium teliuride: g silicon-compatible optical
material as an alternative technology for building all-
optical photonic devices
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that provided by Silicon. In fact, the optical properties of the CdTe
material are simitar to those of Gallium Arsenide compounds, with
the advantage that it could be expected that CdTe lavers could be
processed in an intermediate step of a CMOS manufacturing line. In
this work, some results on the use of CdTe as core material for the
4&\@;0@0’;@[7 of all-optical photonic devices are reported, including
the design of waveguides for strong field confhemeniy technological
processes to grow CdTe on 6” or 8" wafers (suitable for high-volume
manufacturing) and the fabrication and optical characterisation of
optical waveguides with a CdTe core.

[1] 5. Tatsuura et al., Appl. Phys, Lett. 87, 251110 (2005).
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Metal clusters of nanometer size are emerging materials used to improve
the optical performances of photonic devices. They are in fact able to
efficiently absorb and transfer large amounts of excitation energy to
dopants dispersed in glassy matrix. This work deals with the study of
silver nanoparticles embedded in sodalime glass. Silver dispersion
in the host network at different concentrations was obtained by ion-
exchange. Photoluminescence and absorption measurements were
used to characterize the optical properties of the sodalime glasses.
The chemical state of Ag, as well as its interaction with the host matrix,
were investigated using XPS. Experiments show that silver condensates
in nanoparticles whose dimensions depend on the Ag concentration.
Effects of quantum confinements related to clustering are evidenced
by the analysis of the core line, Auger and Valence Band features. Data
from photoelectron spectroscopy well correlate with those obtained
from optical measurements,

Circular grating resonators as candidates for uitra-
smali photonic devices
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Circular grating resonators could lead to the development of very
advanced silicon-on-insulator (SOI) based nano-photonic devices. They
are clearly beyond the current state of the art in terms of functionality,
size, speed, and integration density. The photonic devices based on
circular grating resonators are computationally designed, optimized and
studied in their functionality using finite-difference time-domain (FOTD)
method. A wide variety of critical quantities such as transmission and
reflection, resonant modes, resonant frequencies and field patterns are
calculated. Due to the computational size some of these calculations
have to be performed on a supercomputer (e.g. parallel Blue Gene
machine). Using the computational design parameters the devices
are fabricated in SOI. First the devices are defined by slectron-beam
lithography and the pattern transfer is achieved in an inductively coupled
reactive-ion etch process. Then the structures are characterized by
coupling light in from a tunable laser with a tapered lensed fiber.
predicted from the simulations the measured trar nsmi ission sppct, a
exhibit a wide range of different type of resonances with Q-factors over
1000, Scanning near ‘MM optical mi Crcscapx (SNOM} 1 measurerients
€ 1 the spatial intensity distribution of the modes within the circular
This information can be used in a nex! step for further device
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Silicon microspheres for optical modulation and
witching applications
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Microspheres have been attracting the aitention of the photonics
community due to their high sensitivity and selectivity[1]. Microspheres,
with their high quality-factor (Q-factor) morphology dependent
resonances, are very sensitive to refractive index and size changes{1].
The perturbation of the microsphere morphology dependent resonances
can be used for optical modulation and switching applications. Carier
injection in microspheres causes a change of refractive index [2]. This

change leads to the blue shift of the resonant wavelengths. Silicon
with a refractive index of 3.5 is a suitable photonic material for optical
»ﬂoﬂuld‘ﬂoﬂ and switching applications

n this work, the light is coupled to the silicon microsphere by means of
optical fiber half coupler (OFHC) [31. Two metal probes contact to the
reciprocal sides of the silicon microsphere and different voltages are
applied o e probes [4]. By varyi ectric field across the silicon
t e TE and TM elast ttering spectra at 900 and Oo

j using a tuneable incoming laser beam are investigated
iv'nental:y‘, In addition, the associated resonance shifts due to the
refractive index change are examined. The experimental results are
discussed in view of the theoretical calculations, which are obtained
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by the generalized Lorenz-Mie theory (GLMT) [5].
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diagonally through the network. We have previously reported a design
of an optical add-drop filter suitable for this purpose by incorporatin
two resonators into a right-angle waveguide intersection. in this work
we analyse operation of such filters depending on different geometrical
parameters e.q. resonator radii. The characterized structures show free
spectral range (FSR) of 45nm and quality factor of about 1000. The
extinction ratio reached -15dB and drop efficiency is close to 100%.
A set of devices with different resonator radii between 1.8 and 2.1pm
has been fabricated and evaluated, showing proper addressing of
different resonant wavelengths. With this, we prove the possibility of
realizing the highly integrated optical WDM routed network for on chip
interconnections. The influence of other geometrical parameters such
as waveguide or resonator width and gap separating waveguides from
resonators is also investigated. Finally the design of highly integrated
4_4 optical network, occupying chip area smaller than 45_45pm2 is
proposed.

Active optical micro-resonators seen as mesoscopic
photonic atoms

Y. G. Boucher, Eccle Nationale d'Ingénieurs de Brest (France) Y.
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The widespread analogy between an optical micro-cavity and an atormic
system stems from obvious spectral features. The sharp resonance of
a high-Q resonator resembles very much that of an atomic line, except
that its position and linewidth are determined by structural properties
{output coupler, cavity length) at least as much as by the intrinsic
properties of the underlying media.

The Transfer Function plays a key role in describing the spectral
response of the system, be it linear or nonlinear, to an external
excitation. It can be thought of as the exact structural counterpart of
the Susceptibility that represents the collective optical properties of
an atomnic medium. Following a density matrix approach, the latter is
classically described, around each resonance, by a Lorentzian. So is
the Transfer Function: similar effects are obviously expected in terms of
transmission, absorption or gain, dispersion, nonlinear saturation.

in the specific case of active resonators, the concept of Generalized
Transfer Function, as derived from Extended Transfer/Scattering Matrix
Formalism, provides us with an elegant way of further widening this
analogy by taking internal sources into account explicitly. This semi-
classical approach leads to an analytical self-consistent description
of a steady-state single-mode laser oscillator, that holds continuously
across threshold.

We shall focus on one-dimensional single-mode emitters with Fabry-
Perot or ring geometry, seen either as isolated “photonic atoms”, or as
building blocks for cavity-coupled “photonic molecules”. Spontaneous
and stimulated emission, homogeneous and inhomogeneous
broadening will be commented upon.

Challenging nano-scale siress evaluation in glassy
and crystalline semiconductor heterostructures

G. Pezzotti, Kyoto Institute of Technology (Japan) and Consultant
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pecuo%cpnc (PS) effect, which may be defined as the
angtﬂ of a spectroscopic transition in a solid in response
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