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We investigate the effect of a lower index oxide layer inclusion within a highly doped silica
glass slot waveguide for optimized supercontinuum generation at telecom wavelengths. By
controlling the thickness of the oxide slot, we demonstrate that one can engineer the waveguide
dispersion profile in order to obtain supercontinua with vastly different spectral broadening
dynamics and bandwidths. Using this approach, we design and fabricate a waveguide with a
low and flat dispersion profile of less than 43 ps-km 'nm™! across a wavelength range spanning
over 1000 nm. We show that, when pumped at the telecom C-band, we can generate a

supercontinuum that spans over 1.5 octaves, from 817 nm to 2183 nm. The numerical



simulations, whose parameters are derived from the measured waveguide dimension and
material indices, exhibited good agreement with experimental measurements, where one can
observe both a qualitative and quantitative match in the supercontinuum overall spectrum and
specific features (e.g. soliton and dispersive wave locations). This study represents an
important step forward in the control and manipulation of dispersive and nonlinear dynamics
in highly doped silica glass waveguides, paving the way towards advanced on-chip broadband

light manipulation.

1. Introduction

Supercontinuum (SC) generation arises from the propagation of a high-power optical pump
through a nonlinear medium. This highly complex dynamical process involves both the
nonlinearity and dispersion of the medium, and can be extremely sensitive to these
characteristics as well as those of the input pump signal. Due to the variety of SC broadening
scenario and associated output spectral properties [1], SC has found numerous applications as
ultra-broadband light sources in many fields such as frequency metrology [2, 3], spectroscopy
[4, 5], and optical coherence tomography [6, 7]. In addition, SC broadening dynamics have
also been investigated from a more fundamental viewpoint, being a testbed for the study of
exotic phenomena such as rogue waves [8, 9] and dark solitons [10, 11], or even exploited as
an onset nonlinear broadening stage in cascaded architectures towards ultrashort UV or mid-

IR pulse formation [1].

The introduction of photonic crystal fibers (PCF) has made these light sources more accessible
as the group velocity dispersion (GVD) of PCFs can be engineered to enable strong nonlinear
interactions over significant fiber propagation lengths [12]. Such dispersion engineering lowers
the energy requirement for the nonlinear spectral broadening processes, allowing the
replacement of bulky high power OPO lasers by cost-effective semiconductor diode lasers to
serve as the optical pump [13, 14]. Besides optical fibers, SC can also be generated in integrated
nonlinear optical waveguides, which have been demonstrated in platforms spanning silicon
[15-18], silicon nitride [19-21], silicon germanium [22-24], chalcogenide [25-27], aluminum
nitride [28, 29], InGaP-on-insulator [30] and highly doped silica glass (HDSG) [31]. These
waveguides generally exhibit higher nonlinearity and tighter mode confinement compared to
optical fibers. The generation of the SC spectrum in an integrated fashion allows for the direct

connection of the broadband light source with other waveguide components on the same chip.
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The advantage is two-fold: the integrated approach not only drastically reduces the overall
footprint of the device and the overall system, but it can also provide direct access to a host of
optical functionalities compatible with advanced and reconfigurable optical pulse processing

within a single (stable) on-chip photonic framework [32, 33].

Among those integrated architectures, HDSG constitutes a versatile CMOS-compatible
platform that possesses very low linear and nonlinear losses. The Kerr nonlinearity of no=1.15
x 107" m?> W-! with nonlinear coefficient y is approximately two hundred times larger than the
single mode fibers (SMF). Its high nonlinear figure-of-merit [34] makes the platform highly
efficient in nonlinear applications [35-38]. In 2010, Duchesne et. al., demonstrated SC
generation in the HDSG spiral waveguide using a 45 cm long channel waveguide with core
dimension of 1.45 um by 1.50 um and with a refractive index of » = 1.7 [31]. Using a 100 fs
pulse with 1450 W peak power to pump the waveguide anomalous dispersion region at 1550
nm, they obtained a SC spectral bandwidth of 300 nm, where the SC spectrum coverage was
limited by the dispersion profile of the waveguide. In fact, the span of the obtained SC spectrum
is comparable to only the anomalous dispersion region of the waveguide. To boost SC spectral
broadening dynamics, it is generally desirable to design waveguide dispersion profiles that are
flat across a wide spectral range, and ideally featured with low anomalous dispersion. The flat
and low anomalous GVD region indeed limits the temporal walk-off (and eventual pulse
spreading) during SC formation, thus maximizing the phase matching and enhance the
nonlinear spectral broadening throughout propagation [39]. Furthermore, such a dispersion
engineering approach can also be leveraged to adjust the zero-dispersion wavelength (ZDW)

location and therefore tailor the waveguide for an optimized pump wavelength [40].

In this work, we report a systematic study of the role and impact of a thin oxide layer inclusion
within the core of HDSG channel waveguides for SC generation. In particular, we analyse how
the thickness of the oxide layer can be used to engineer the dispersion profile of the waveguide
and the corresponding output SC spectrum. We show that using a 0.1 pm oxide slot extends
the SC spectrum coverage to over 1.5 octaves, which is 664 nm wider compared to SC
generated from the conventional channel waveguide without the slot [31]. We also perform
numerical simulations based on a generalized nonlinear Schrédinger equation (GNLSE) model
to study soliton dynamics, spectral broadening processes and SC generation in the fabricated

HDSG waveguides. We show that numerical results are in good agreement with experimental



measurement, and that the generated supercontinuum exhibits both phase and intensity stability
attested by a high coherence degree and a high signal-to-noise ratio (SNR) across its entire

spectral bandwidth.

2. Dispersion Engineering

Dispersion plays a critical role in the spectral broadening of optical pump signals in nonlinear
media. For instance, soliton existence and propagation physically require anomalous GVD
waveguides to produce a negative chirp able to balance the positive chirp produced by self-
phase modulation (SPM). In contrast, in the normal GVD region, the pulse is stretched due to
the uncompensated SPM positive chirp, which in turn limits its peak power and associated
SPM efficiency. Thus, a wide anomalous GVD region with a flat and close-to-zero dispersion
can reduce the walk-off between the high and low frequency components and strengthen the
nonlinear effects and further gradually compress the pulse width and broaden the spectral span
of SC correspondingly. A popular waveguide design that allows flexible engineering of the
waveguide dispersion is the slot waveguide structure. It has a thin layer of lower index oxide,
the slot, placed in the waveguide core. This type of structure was shown effective in
engineering the dispersion profile of the silicon rich waveguides and greatly expanded their SC
spectrum [41-43]. The addition of the slot transforms the conventional channel waveguide into
a coupled structure with the symmetric and asymmetric super-modes [44, 45], where the
symmetric mode exhibits a concave dispersion that can be used to help flatten the convex shape
of the channel waveguide dispersion. Although the symmetric mode exists in both polarizations,
the TM mode with the field normal to the slot interfaces does have a much higher dispersion
flattening effect due to the intensity enhancement at the slot interfaces. Hence, dispersion
flattening utilizing the TM mode is more common in the silicon, silicon nitride and silicon
germanium platforms because of their high refractive indices, where the dispersion of the
conventional waveguide is highly anomalous [44, 46]. Compared to the Si-rich platforms with
typical index contrasts of over 50%, the HDSG platform has an index contrast of only 17% and
requires a relatively lower dispersion compensation for the flattening effect than the Si-rich
platforms. In addition, the compensation from the TE mode is sufficient to provide a flat and
low dispersion profile. The effectiveness of the slot structure will be investigated in the

dispersion engineering of the HDSG waveguides in this study.
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Figure 1: (a) Schematic of the slot waveguide structure. (b) SEM image of the fabricated waveguide. (c) Refractive
index for thermal oxide (black), PECVD oxide (blue) and HDSG (red), (d) Normalized TE and (¢) Normalized

TM mode power distributions.

The schematic of the slot waveguide selected for this study is shown in Figure 1(a), having the
oxide slot placed at the center of the » = 1.7 HDSG core. Except for the thermal oxide lower
cladding, the rest of the waveguide structure was fabricated with plasma-enhanced chemical
vapor deposition (PECVD). Since the indices of the thermal and PECVD oxides are slightly
different, both the thermal and PECVD oxide indices were used in the calculation of the
effective index of the waveguides. The material indices used to calculate the waveguide
dispersion are shown in Figure 1(b), where the indices from 500 nm to 1690 nm were measured
with an ellipsometer, while the indices from 1690 nm to 2300 nm were extended by the
Sellmeier equation based on the index measurements. Figure 1(c) shows the scanning electron
microscope (SEM) image of the cross-section of the fabricated slot thickness ts = 0.1 um
waveguide. The SEM image indicates that the fabricated waveguide core has a composite
dimension of 1.73 um by 1.45 pum, with a slight angle of approximately 4.1°. The normalized
power distribution for both the fundamental TE and TM modes is shown in Figures 1(d) and
(e), respectively. For TE polarization, the slot splits the power into the upper and lower core
regions, where most of the energy is confined. In contrast, the bulk of the TM mode power lies

in the vicinity of the slot region due to the discontinuity of the E-field at the slot interfaces.
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Figure 2: Dispersion profiles with fixed waveguide width w = 1.8 pm and changing slot thickness t; = 0.0, 0.1 and
0.2 pm, for the (a) TE and (b) TM modes. Dispersion profiles with fixed slot thickness of t;=0.1 pm and changing
waveguide width w = 1.4, 1.8, and 2.2 um for the (c) TE and (d) TM modes.

The influences of the slot thickness and the waveguide width on the dispersion of the
waveguide structure with total thickness of 1.5 um are shown in the calculated dispersion
profiles in Figure 2. The SEM image is used to extract the waveguide sidewall angle of 4.1° in
the calculated profiles. Figures 2(a) and (b) show the effect of the slot thickness on the TE and
TM dispersions, respectively. It can be seen that the increase of the slot thickness induces a
downward shift to the dispersion curve for both the TE and TM modes and effectively moves
the ZDW location of the TE dispersion curve toward the longer wavelength end. Here, the
ZDW is shifted from 1060 nm to 1620 nm by the addition of a thin layer of 0.2 pum thick oxide
slot. For the TM case, with the dispersion of the waveguide without the slot is already very

near zero, the dispersion curve can be moved entirely into the normal dispersion regime with



the introduction of a thin ~0.05 um thick slot. The comparison of the downward shifts
introduced by the slot in Figures 2(a) and (b) shows that the amount of dispersion compensation
is highly polarization dependent, with the TM curve shifted more than the TE curve caused by

the field enhancement of the normal field at the slot interface.

The effect of the waveguide width on the TE and TM dispersions is shown in Figures 2(c) and
(d), respectively, and it shows a different signature than the influence on the dispersion by the
slot thickness. Although decreasing the waveguide width can also lower the dispersion curve,
it only applies to the wavelengths after the elbow of the dispersion curve at 4 > ~1000 nm,
while keeping the dispersion below the elbow almost the same. As can be seen in the calculated
integrated dispersion in Section 3, the dispersive wave (DW) is located just before the elbow
of the dispersion curve, hence changing the waveguide width has less influence on the location
of DW, but it does affect the soliton dynamics which depend on the dispersion characteristics

at the longer wavelengths.
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Figure 3: Comparison between the TE dispersion profiles of the optimized slot waveguide and (a) the channel
waveguide with t = 1.5 um and changing width w = 1.4, 1.8 and 2.2 um; (b) the channel waveguide with w = 1.8
um and changing thickness t=1.3, 1.4 and 1.5 pm.

It is worth mentioning that one can also tailor the dispersion of the channel waveguide by
making adjustment to the waveguide dimension. Figures 3(a) and (b) are the comparisons of
the TE dispersion profile of the optimized slot waveguide design, with w= 1.8 um, t=1.5 pm
and ts= 0.1 um, and the channel waveguides with similar waveguide dimension, with changing

only the width or the thickness, respectively. Like the situation in Fig. 2(c), a moderate amount
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of change in either the width or the thickness of the channel waveguide will only alter the
dispersion profiles at the longer wavelength side of the dispersion curve, while leaving the
dispersion at below the elbow relatively the same. Hence, the slot waveguide design is a more
effective method for the engineering of the specific properties of the dispersion, where the slot
dimension can be used to determine the location of the DW, and the waveguide width can be

used to fine-tune the soliton dynamic.

In our proposed structure with w = 1.8 pm, t = 1.5 um and ts= 0.1 um, the TE mode has a very
low anomalous dispersion of below 43 ps km ™! nm™! from 1260 nm to 2300 nm, and very flat
dispersion with variation of less than 6.9 ps km™! nm™! from 1550 nm to 2300 nm. Although
the slot waveguide structure provides great flexibility in the engineering of the dispersion
profile, the added slot layer increases the propagation losses by 0.06 dB cm™ for the TE and by
0.08 dB cm™! for the TM modes.

3. Results and Discussions

Supercontinuum measurements

The pump source used in the experiment was a femtosecond pulse fiber laser (Amonics AFL-
1560-FS-300-03-AOCP-SA) centered at 1560 nm with full width at half maximum (FWHM)
pulse duration adjustable from 180 fs to 293 fs, and a corresponding to pulse energy Ep ranging
from 621 pJ to 280 pJ at repetition rate of 40 MHz. The pulse duration was retrieved from
GRENOUILLE measurements (Model 15-100-USB) [47]. Separate optical spectrum analyzers
(OSA) were used to record the SC spectra in the experiment (YOKOGAWA AQ6373B for 500
to 800 nm, AQ6370D for 800 to 1600 nm and AQ6375 for 1600 to 2300 nm).
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Figure 4: Comparison of measured SC generation in t; = 0, 0.1 and 0.2 pm waveguides: (a-c) SC evolution vs

input pulse energy; (d-f) output spectrum at £, = 621 pJ, corresponds to pulse width of 180 fs and peak power of
2835 W propagating through 3.1 cm long waveguides.

Figures 4(a-c) show the measured spectral evolution within three waveguides having the same
length of 3.1 cm but featured with different dispersion profiles. At 1560 nm, the pump
wavelength is in the anomalous GVD region for the waveguides with ts =0 and 0.1 pm, and in
the normal GVD region for the ts = 0.2 um waveguide. When pumped in anomalous GVD
region, as seen in Figures 4(a,b), the spectra experience a similar slow broadening process
under the effect of SPM when the energy Ej is below 400 pJ. Although both spectra experience
a stronger broadening for Ep > 400 pJ, the spectrum for ts = 0.1 pm spreads at a much faster
rate than the spectrum for ts = 0 um due to its lower dispersion. In fact, at Ep, = 450 pJ, the
spectrum for the waveguide with a slot of 0.1 um had spread over 1200 nm, close to the
maximum bandwidth reached in this experiment. In comparison, for the waveguide without
slot, the spectrum had extended to approximately 500 nm and continue to spread to higher
energy values of Ep. For these two cases with the pump in the anomalous GVD region, soliton
fission occurs when Ej is between 380 pJ to 420 pJ, such high order soliton dynamics play a
key role in the expansion of the spectra after the initial SPM stage. When the pulse is
compressed to its Fourier limit under the combined action of GVD and SPM, higher-order
dispersion and symmetry breaking effects (e.g. nonlinear self-steepening) perturb the pulse,

inducing soliton fission where individual solitons are ejected from the initial pulse and are



shifted towards longer wavelengths via soliton self-frequency-shift (SSFS) [48]. Here, each
ultrashort fundamental or low-order soliton carries a large number of different frequency
components to form a broadband SC spectrum. Conversely, through their spectral shift and
associated reshaping [49], the ejected solitons shed part of their energy to a linear dispersive
wave (DW) in the normal GVD region, where the phase matches with the soliton in anomalous
GVD region. For the ts = 0 um waveguide, because of the large distance between the pump and
the normal GVD region, the generated SC spectrum is mostly confined within the anomalous
region, where the DW only starts to appear when Ej reaches a relatively high value of 500 pJ
(and is detached from the main body of the spectrum). In contrast, the addition of the slot
flattens the dispersion curve of the ts = 0.1 um waveguide allowing the SC spectrum to spread
across the anomalous region into the normal region to generate a large DW peak. In this case,
DW generation begins shortly after soliton fission and the resulting DW peak is connected to
the central part of the SC spectrum. As for the broadening of the ts = 0.2 um waveguide,
illustrated in Figure 4(c), it is mainly due to the SPM and is much narrower than the previous
two cases. With the pump in the normal GVD region, pulse propagation cannot induce any
high order soliton dynamics nor satisfying the required phase matching condition, so that no

soliton fission nor DW generation is triggered.

Figures 4(d-f) show the input and output spectra for the three waveguides pumped at Ep = 621
pJ, with 180 fs FWHM pulse duration and 2835 W peak power. In Figure 4(a), the spectrum
of the ts = 0 um waveguide with 30 dB bandwidth spans from 1210 nm to 1912 nm with the
DW located at 620 nm, whereas the dispersion engineered ts = 0.1 um waveguide exhibits a
SC spectrum with a 664 nm wider bandwidth, shown in Figure 4(b), spanning from 817 nm to
2183 nm, with the DW at 900 nm. For the ts = 0.2 um waveguide, shown in Figure 4(c), it
produces a classical symmetrical spectrum between 1335 and 1796 nm that is due to SPM

broadening.

Supercontinuum simulations

Numerical simulations based on the GNLSE model [12] were performed to investigate the
spectro-temporal behavior of the SC generation process in these waveguides. Both the GVD
and higher-order dispersion are accounted for in the numerical model. We determined the
nonlinear parameters of the waveguides using the rigorous definition from [50]. It yields y =

0.170, 0.148 and 0.135 m™' W! for the TE mode of the ts = 0, 0.1 and 0.2 um waveguides,
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respectively. This shows that the introduction of the oxide slot has slightly reduced the
waveguide nonlinearity. Figures 5(a-c) show the simulated SC spectra using the input pulse
shape retrieved from the experimental measurement of Figures 4(a-c). Except for the spectral
region above 2000 nm, the simulated results agree well with the measurements and are able to
replicate most of the features observed in the experimental spectra, including the locations of
the DW for the ts = 0 and 0.1 pm waveguides. The discrepancies in the longer wavelength
region are mainly due to HDSG possessing a strong absorption peak at 2030 nm, which leads
to the appearance of artifacts ("peaks” at 2100 nm) in both ts = 0 and 0.1 um waveguides. The
measured DW positions of these waveguides coincide very well with the phase mismatch fint

= 0 shown in the upper panels of Figures 5(a,b):

/ ’ m ASm
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where f(w) is the propagation constant, s is the soliton center frequency, and v is the group

velocity [40]. We note that the addition of a lower index slot has shifted the phase matching

position toward a longer wavelength, thus easing the DW generation process for ts = 0.1 um

waveguide.
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Figure 5: Top: computed integrated dispersion. Bottom: comparison between the experimental (blue) and

simulated (red) output spectra of the t; =0, 0.1 and 0.2 um waveguides.

The simulated pulse evolution within the three waveguide structures are shown in Figures 6(a-
¢). The simulations were carried out for propagation distances up to 6 cm (approximately twice
the actual length of the waveguides in the experiment) to fully illustrate the soliton dynamics
and the DW generation process. In general, soliton dynamics are better understood from the
perspective of feature lengths, where the input pulse can be regarded as a high order soliton
with a soliton order N = (Lp/Ln1)"°. Here, Lp is the dispersion length obtained as Lp = To*/|52

where 7o is the half width at 1/e intensity, and Lnv is the nonlinear length where LnL = 1/yPo.
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The soliton fission length Lfiss = Lp/N and the modulation instability (MI) length Lmi =
(2LpLne)" are used to describe the lengths at which the corresponding effect will take place

[49]. Table 1 shows the calculated feature lengths for the ts =0 and 0.1 um waveguides.

Table 1: Feature lengths for t; = 0 and 0.1 um waveguides.

ts (pm) N Lp (cm) Lyt (cm) Lgss (cm) Ly (cm)
0 8.1 16.3 0.25 2.02 2.85
0.1 9.4 25.5 0.29 2.71 3.83

Due to the lower dispersion and nonlinearity, the soliton order N of the ts = 0.1 pm waveguide
is 9.4, which is slightly higher than 8.1 for the ts = 0 um waveguide. For the same input pulses,
they both have a very short Lxr (0.25 and 0.29 ¢cm) and a long Lp (16.3 and 25.5 cm) in ts = 0
and 0.1 pm waveguides, respectively. It indicates that SPM is predominant during the onset of
propagation, which can be observed in the range of 0 to ~1.5 cm in Figures 6(a,b). In the case
where the positive and negative chirp compensates each other, the pulse is continuously
compressed. Their shorter fission length (2.02 and 2.71 cm) compared to the MI length (2.85
and 3.83 cm) indicates that soliton fission plays a more important role in the broadening process
compared to MI in both waveguides. Solitons are deterministically ejected before MI sidebands
are fully developed, without the formation of random localized structures in the temporal
domain [51]. This avoids the observation of typical SC instabilities associated with broadband
noise amplification through spontaneous MI processes [52]. The longer Lsiss of 2.71 cm for the
ts = 0.1 um waveguide compared to 2.02 cm for the ts = 0 um waveguide means that a longer
propagation length is required to trigger soliton ejection, which is observed in Figures 6(a,b).
After soliton fission occurs at 1.6 and 2.2 cm (for the ts = 0 and 0.1 pm waveguides,
respectively), some of the ejected solitons have ultrahigh peak power and ultrashort width,
which makes Lp comparable with (or smaller than) Lni, so that dispersion starts to dominate
and causes the individual pulses to break up and spread further apart. Meanwhile, the solitons
shed a part of their energy to form DWs between 0.1 and 0.8 ps. The DW generation is stronger
in the ts = 0.1 um waveguide, which is due to the smaller distance between the pump and phase
matching point. The temporal overlap of solitons with DW results in their mutual interaction
through cross-phase modulation (XPM) and four wave mixing (FWM) [49]. Such XPM and
FWM vyield the generation of various peaks merging together to form a broadband
supercontinuum. For the case considering normal GVD region pumping, displayed in Figure
6(c), the dispersion and nonlinearity are not mutually compensated. The pulse is progressively

deformed, until eventually reaching optical wave breaking (pulse steepening and shock wave

12



formation in Figure 6(f) after ~5 cm of propagation [53]). In the meantime, SPM becomes

progressively weaker and the corresponding SC spectral coverage is significantly limited.
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Figure 6: Temporal evolution (a-c) of optical pulses in 6 cm long HDSG waveguides and corresponding temporal

profiles at 3.1 cm (d-f). Numerical simulations considering waveguides with t; =0 (a,d), 0.1 (b,e) and 0.2 pum (c,f).

Figures 6(d-f) show the simulated input (blue) and output at 3.1 cm (red) temporal waveforms
of the waveguides corresponds to the spectrum in Figures 5(a-c). For the ts = 0 and 0.1 pm
waveguides in Figures 6(d,e), soliton fission happens within the 3.1 cm length of the waveguide
and, at this distance, the generated solitons features a peak power of 8.3 and 4.65 times higher
than the input pulse. All these solitons are much shorter than the input pulse while the shortest
one being narrower by a factor of 2N — 1 [53]. This results in the shortest soliton after fission
is ~10 fs. When pumping in the normal GVD region, as seen Figure 6(c), the pulse loses its
Gaussian shape without chirp compensation, the corresponding peak power being reduced by

~25.5%, and will continue to collapse during subsequent propagation.
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Figure 7: Numerical assessment of SC stability: (a) Spectra from 256 Monte-Carlo simulations with random noise
(gray) and corresponding average spectrum (black); (b) Calculated first-order coherence degree; (c) Calculated

SNR.

To further verify the phase and intensity stability of the SC spectrum generated from the ts =
0.1 um waveguide, we performed Monte-Carlo simulations including random vacuum noise
(one photon per spectral mode with random phase [12]) as well as intensity noise with a relative
amplitude set at 10~* of the pump pulse. Figure 7(a) shows 256 of those individual simulations
with different random noise in gray and their average power in black. From those simulations,
we retrieved both the SC spectral coherence and SNR. The first order coherence is calculated
with the method in [54] while the SNR is evaluated as SNR(w) = u(w)/o(®), where u(w) is the
average power and o(w) is the standard deviation. The calculated coherence and SNR are
shown in Figures 7(b,c), respectively, they indicate the excellent stability and coherence degree
across the whole SC bandwidth. Here, the coherence remains above 0.8 from 817 nm to 2183
nm, except for some wavelengths with minimal energy. The overall coherence is 0.92 which is
comparable with the SC generated from silicon [55] and silicon germanium [56] waveguides.
From the SNR perspective, the highest SNR of ~17 dB is found at the spectral location of DW
formation, and otherwise fluctuates between -2.5 dB and 17 dB across the SC spectrum while

the highest SNR is comparable with the SC generated from chalcogenide PCF [57].

4. Conclusion

In summary, we have demonstrated and studied the dynamics of broadband SC generation in
integrated CMOS-compatible and dispersion engineered HDSG waveguides. We have shown
that the addition of a lower index oxide slot in the middle of the core of the conventional HDSG
channel waveguide can be used to engineer the waveguide dispersion, where one can control
the ZDW, phase matching points and the flatness of the dispersion curve. By introducing a 0.1
um oxide slot, a low and flat anomalous dispersion region can be achieved around the C-band,
which leads to SC generation with a spectrum spanning over 1.5 octave, from 817 nm to 2183
nm, when pumped at 1560 nm, with high degree of coherence. We verified our experimental
results through numerical simulations based on a GNLSE model, that showed a good match
between DW locations and specific spectral features. With the ability to engineering its
dispersion, the proposed HDSG slot waveguides thus offers a very promising realization of a

fully integrated SC source that can find applications in frequency metrology and frequency

14



synthesis, but also pave the way towards the integration of advanced on-chip functionalities
within waveguide architectures with minimal dispersion, compatible with broadband and

potentially reconfigurable optical signal processing.
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