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Compact spectrometer modeling based on
wavelength-scale stationary wave Fourier transform in

integrated optic
and, G. Custillon, B M. Ben , Minatec (Francel E. P Le

>, Univ. Joseph Fourier fFra%cL ‘3, Leblond, S. Blaize, Univ. de
wologie de Troyes (France)

asolution ultra-compact
yrated oplics. lts principle is

ntly, a new generation of high-
rometers has been investigated inir
smple an interferogram obtamed { ationary waves in an optical

guide with no moving components. Then a Fourier transform of
intensity pm ern gives the spectral response of the optlca source
used. The sampling is obtained thanks to metallic nanowires set uppon
the burface of the waveguide. Only a small part of the light, proportional
sht under the metallic element is scattered outside. Then this
ated part is detected on a camera through an optical objective. In
s paper, this device is modelized using an Aperiodic Fourier Modal
lowing to simulate a long SOt waveguide composed of very
small metaliic elements described by a complex refractive index. We
aomonwf}te that it is possible to obtain the spectral response with this
method, Instead of using a classical objective-camera set up, we also
{elize an entire compact device composed of a linear photo-detector
array above the waveguide seps 1 by a peculiar gap. This gap is
chosen in order to image the interferogram without damaging the initial
interferogram. Spectral resolution close to 4 nm s obtalned with 1 mm
de length. In each case, the interferogram is now undersampled.
to detect the scattering of each point, the distance between
e must be sufficient io ect the spatial resolution of
i or the pitch of th to-detector array. Its effect on
ansform will be discus

Study and simulation for the sharp-corner of silicon-
on-insulator waveguides

0. Sun, T. Hall, Univ. of Ottawa {Canada)

Planar lightwe circuit (PLC) technology is widely accepted for
manufacturing photonic componc—ms, Silicon-on-insulator (SO
waveguides have altracted much re ch for implementing the highly
/ developed state-of-the-art
the transmission loss of silicon waveguides much lower
guide size is around 1.5 mm, so itis feasible to
s pnotor ic wires and highly integrated p hotonic chi m Like
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Bending and transition losses and mode and
polarization conversions in bent optical waveguides

A B. M. Rahman, D. Leung, The City Univ. (United Kingdom}; 5. 8. A
byaya, Univ. of Leeds {(United Kingdom), K. T. V. Grattan, The City
Umv. (United Kingdomj

Rigorous, full-vectorial and computationally efficlent finite element-

based modal solution, junction analysis and BPM appreaches have
been developed and used to study bending loss, transition loss and
polarization conversion in a bent semiconductor optical wavegui ide.
It has been shown that a reduction in the bending radius increases
the modal loss and the associated transition loss also increases as
the mode shape modifies significantly in a bent waveguide. Higher
order modes are also generated at the junction interface and this
causes mode beating and periodic variation of the spot-size along the
curved waveguides. By introducing an appropriate offset and by us
waveguides with unequal width, such a transition loss and associ med
mode beating can be reduced.

In a bent waveguide the non-dominant field component is relatively large
compared to the same in a straight waveguide and its shape is also
similar to that of the dominant field, so the overlap integral between two
vector modai fields of the quasi-TE and TiM modes is significantly higher.
It is also shown that when the bending radius is reduced to design a
compact PIC, the associated polarization conversion also increases
significantly. On the other hand, by reducing the bending radius a
polarization rotator can be designed but it is also shown here that
such a device could lose a significant amount of the input power in the
bend section, if not designed properly. By using several cascaded bent
sections with periodic phase reversal, a low-loss polarization rotator
may also be designed. Numerically simulated results for the bending
loss, transition loss, mode beating, polarization conversion and offset
optimization for compact bent designs will be reported.

Nested-ring Mach-Zehnder interferometer in silicon-
on-insulator

S. Darmawan, L. Yosef Marie, Nanyang Technological Univ. (Sin-
gapore); P Dumon, R. G. Baets, Univ. Gent (Belgium); M. Chin,
Nanyang Technological Univ. (Singapore)

For the first time, we realized a novel device, namely a nested-ring
Mach-Zehnder interferometer (NBMZI) on Silicon-on-insulator platform,
based on deep UV lithography. The nested-ring (NRR) is realized by
connecting the drop and through port of a dual-bus ring-resonator with
a U-shaped waveguide. The key design parameters of NRR are: (1) The
length of the U shaped connector and (2) the coupling coefficients (k)
between the two loops. Incorporating the NRR into a balanced MZI
can produce an interesting box-like spectral characteristic due to the
double-Fano resonance induced by the split-resonances.

We show experimentally that the devices have two possible modes of
operations depending on the ring-bus coupling coefficient (kj: (1) When
(k) is small, the inner-loop resonance dominates leading to drop-like,
through like, or asymmeatric Fano- resonance output, depending on the
offset phase arising from the MZI arm imbalance; (2) when (k) is relatively
large, the outer loop resonance dominates giving rise to double Fano
resonances and a box-like transmission profile with sharp rolt-off. For
the small-(k} case, the ﬂ;croréﬂg has a higher Q, hence the device is
more sensitive to slight MZI arm imbalance as compared to the device
with larger (Killower Q). This sensitivity to offset phase Implies that #
s desirable to have active bias control at the lower MZE anm {or In the
NRR) in order to balance the MZ! for better performance, or to tune the
imbalance to achieve a varable output profile
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