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Ultra-Low Loss and Large Bandwidth Fiber-to-Chip

Edge Coupler for Aluminum Oxide Photonic
Platform at UV-Visible Wavelengths

Chupao Lin ", Max Kiewiet”, Robin R. Petit

Christophe Detavernier

Abstract—Achieving low-loss coupling between single-mode
fibers and photonic integrated circuits plays a crucial role in
emerging enabling technologies including quantum information,
advanced imaging, and precision metrology. High coupling ef-
ficiency in the UV/visible spectrum remains challenging due to
the small waveguide dimensions at shorter wavelengths. Here, we
present an ultra-low loss edge coupler made of a SiO,/AlO, mode
converter. The coupling loss between a standard single-mode fiber
and an AlO, waveguide below 0.31 dB and 0.62 dB is experimen-
tally demonstrated at a working wavelength of 375 nm and 405 nm,
respectively. The design exhibits a large bandwidth of 110 nm
below 2.6-dB loss over the entire operating wavelength range of the
single mode fiber, as obtained from the simulation. This coupler not
only facilitates low-loss fiber-to-chip coupling but also significantly
reduces spurious light scattering, making it particularly valuable
for applications in PIC-based far-field advanced microscopy and
trapped-ion quantum information systems.

Index Terms—Edge coupler, photonic integrated circuits, spot
size converter, aluminum oxide, UV, visible.

I. INTRODUCTION

LTRAVIOLET (UV) and visible light are critical for en-
U abling light-matter interaction for applications such as
quantum information processing [1], precision metrology [2],
and life sciences [3]. Traditional photonic platforms based
on silicon nitride (SiNy) and silicon are well-established but
suffer from high material absorption in the short visible and
UV spectral ranges, limiting their applicability. Recent ad-
vances in photonic integrated circuits (PICs) using amorphous
and polycrystalline AlO, address this gap, as AlO4 offers a
broad transparency spectrum extending from the UV to in-
frared wavelengths and is compatible with complementary
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metal-oxide-semiconductor (CMOS) fabrication processes [4],
[5], [6]. While PICs have been extensively utilized for telecom
and datacom applications in the near-infrared [7], [8], [9], [10],
their development at UV and short visible wavelengths is still
in its early stages. Beyond the advantages of low cost and
scalability for mass production, PICs surpass bulk optics in
robustness and compactness, making them highly attractive for
emerging applications. AlOy-based PICs, in particular, show
promise for diverse fields, including UV far-field autofluores-
cence structured illumination microscopy [5], [11], quantitative
phase imaging [12], and trapped ion addressing [13], [14]. These
advancements highlight the transformative potential of AlOy
PICs for UV-visible applications, enabling new possibilities in
precision optical systems.

The typical methods for fiber-to-chip coupling in photonic
platforms are grating couplers and edge couplers. However,
achieving high coupling efficiency via a grating coupler on an
AlOy photonic platform presents significant challenges. One pri-
mary issue is the relatively low refractive index contrast between
AlOy and SiO; cladding (0.21-0.32), which limits the coupling
efficiency of grating couplers to approximately 10%. Addition-
ally, controlling the SiO5 film thickness with high precision is
crucial at shorter wavelengths to enhance coupling efficiency by
leveraging back reflection from the silicon substrate, making
this method technically demanding. Silicon exhibits a high
absolute refractive index (e.g., n = 6.84 at . = 375 nm) at UV-
visible wavelengths. This results in substantial light reflection at
the SiO4/Si interface, which interferes with light coupled into
the grating. To achieve constructive interference and maximize
coupling efficiency, the thickness of the buried oxide needs
to be controlled with a precision of < 50 nm. Due to these
limitations, most fiber-to-AlO, integrated waveguide coupling
at UV-visible wavelengths is currently achieved using edge
coupling. Due to the significant mode mismatch, the coupling
loss between the single-mode fiber and the AlO, waveguide is
high, reaching approximately 8 dB at A = 375 nm. To enhance
coupling efficiency, advanced taper designs such as adiabatic
tapers and double-tip tapers have been proposed. These designs
have demonstrated improved performance, achieving coupling
losses of 6.7 dB [15] and approximately 3 dB at A =405 nm [16],
respectively. Edge coupling remains the preferred approach for
UV-visible wavelengths, offering a more practical solution for
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Fig. 1. Tllustration of the edge coupler made of SiOx and AlO. The insets
show the evolution of the modal profiles along the length of the edge coupler.

high-efficiency fiber-to-chip coupling in AlOy-based photonic
platforms.

In this work, we demonstrated an ultra-low loss and broadband
edge coupler based on a SiO/AlOy mode converter. The edge
coupler is optimized for maximizing the coupling efficiency
between an AlO waveguide and a standard single-mode fiber
(SM300, Thorlabs). A coupling loss of 0.31 dB and 0.18 dB
is achieved at a wavelength of 375 nm for transverse electric
(TE) and transverse magnetic (TM) polarizations, respectively.
At a wavelength of 405 nm, the values are 0.29 dB and 0.62 dB,
respectively. These findings align with the simulation outcomes.
Additionally, the edge coupler has a coupling loss below 2.6 dB
across the entire operating wavelength range of a single-mode
fiber, spanning from 320 nm to 430 nm. It is anticipated to
serve as a pivotal component in the development of low-loss
fiber-to-chip coupling in the UV and short visible range for A1O
photonic integrated platforms.

II. PRINCIPLE AND SIMULATION

The schematic of the edge coupler is depicted in Fig. 1. The
light is coupled from the SM fiber, which is commercially avail-
able from Thorlabs and has a working wavelength ranging from
320 t0 430 nm, to a SiO, waveguide. The SiOy layer is deposited
by inductive plasma enhanced-chemical vapor deposition (ICP-
CVD). The refractive index of the SiOy (1.480) is slightly higher
than that of SiO5 thermally oxidized on a silicon wafer (1.476),
enabling the formation of a weakly confined optical mode in
the ICP-CVD SiOy, as shown in Fig. 2(a). Subsequently, light is
transferred from the ICP-CVD SiOy waveguide to a single mode
AlOy waveguide through an AlOy, adiabatic taper functioning as
amode converter. The SiOy layer also serves as the top cladding
for AlO, waveguides. This edge coupler efficiently transitions
light from the optical mode of ~2.3 x 2.3 um in an SM fiber
to a confined mode of 0.45 x 0.12 um in AlO, waveguide. The
evolution of the mode profiles across the fiber, ICP-CVD SiOy
waveguide, adiabatic taper, and AlO, waveguide is illustrated
in the insets of Fig. 1.

Mode overlapping between the optical fiber and the SiOy
waveguide is one of the critical parameters for achieving high
coupling efficiency and minimizing spurious light scattering
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Fig. 2. (a) Optical dispersion curves of ALD-AlOy, ICP-CVD SiOy, and
thermally oxidized SiOs. (b-c) Coupling loss maps between a single mode fiber
and SiOy waveguide for TE-polarized and TM-polarized light, respectively.

from the input. Greater mode overlap results in more light being
coupled into the SiO; waveguide, thereby reducing light scat-
tered into free space. In certain applications such as PIC-based
advanced microscopy [11] and PIC-based trapped ion quantum
information [13], scattered light can significantly contribute to
background noise, especially when the area of interest is posi-
tioned a few to hundreds of micrometers above the chip plane.
In this work, a MODE solver (Ansys Lumerical) is employed to
analyze the coupling loss due to mode mismatch. The refractive
index of the fiber core and cladding, provided by the supplier,
are 1.4731 and 1.4673, respectively, at a working wavelength of
375 nm. The fiber core diameter is approximately 2.3 pm. To
optimize coupling efficiency, the width and height of the SiO,
waveguide are systematically varied in 100 nm steps, ranging
from 2.8 to 3.8 pm for the width and from 2.1 to 3.1 pm for
the height. Due to the circularly antisymmetric geometry of the
SiOy waveguide, the coupling loss is polarization-dependent, as
shown in Fig. 2(b) and (c). Since TE polarization light is more
commonly used in photonic integrated circuits, the waveguide
dimensions are optimized to minimize the coupling loss for TE
polarization in this work. The lowest coupling loss of 0.1 dB for
TE-polarized light is achieved with a waveguide dimension of
3.4 pmx 2.6 pm, while the coupling loss for TM-polarized light
under the same conditions is 0.27 dB.

Coupling light from the SiOy waveguide to the AlO wave-
guide is facilitated by an AlOy taper, simulated using an eigen-
mode expansion (EME) solver (Ansys Lumerical). Fig. 3(a)
illustrates the relationship between the taper length and the
coupling loss from the fiber to the AlO waveguide. The taper
width transitions linearly from 50 nm to 450 nm, matching the
width of the AlO, waveguide. The coupling loss converged at a
taper length of 350 pm, reaching a minimum value of 0.15 dB
for TE-polarized light and 0.28 dB for TM-polarized light. The
edge coupler demonstrates high tolerance to fiber displacement
for both TE and TM modes, as shown in Fig. 3(b) and (c). The
dashed circular lines indicate that the coupler maintains a low
loss of 1 dB and 3 dB for fiber displacements of &+ 500 nm and
+ 1 pm, respectively. Additionally, the coupler exhibits high
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Fig. 3. (a) Relationship between the coupling loss of the edge coupler and
the AlOy taper length. The red and black lines represent the cases for TE and
TM modes, respectively. (b-c) Maps of coupling loss as a function of the lateral
and axial displacement of the optical fiber for TE and TM modes, respectively.
(d) Relationship between coupling loss and the tip width of the AlO taper for
TE (red line) and TM (black line) modes, respectively. (¢) Optical dispersion of
guided modes in AlOyx waveguides and thermally oxidized SiOz.

tolerance to tip width variation caused by fabrication errors, as
depicted in Fig. 3(d). Due to processing discrepancies between
the designed and fabricated feature sizes, robustness to dimen-
sional variations is critical. The coupler maintains a low insertion
loss below 1 dB for both TE and TM polarizations when the tip
width varies between 10 nm and 90 nm.

The optical dispersion characteristics of the guided modes
in the SiOy waveguide were analyzed using a MODE solver,
revealing its operational bandwidth (Fig. 3(e)). The waveguide
supports guided modes within a wavelength range of 250 nm
to 500 nm, as the mode remains confined when the effective
index exceeds that of the cladding. The simulation results for
the device’s bandwidth are compared with experimental data in
the Measurement Section.

III. FABRICATION

The fabrication of the edge coupler is illustrated in Fig. 4,
consisting of two primary steps to sequentially pattern AlOy
and SiO, waveguides. The process begins with a bare silicon
wafer onto which a 120 nm-thick AlOy thin film is deposited
using ALD technique using the trimethylaluminum (TMA) and
H5O precursors at 300 °C'. Subsequently, A layer of SiNy is
deposited on top of the AlO, via plasma-enhanced chemical
vapor deposition (PECVD) at 270 °C, serving as a hard mask
for the AlOy etching step. To pattern the SiNy layer, an e-beam
resist (ARP 6200.09) is spin-coated onto the chip and exposed
using e-beam lithography (Raith Voyager). After the resist de-
velopment, the SiNy layer is etched in reactive ion etcher (RIE)
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Fig. 4. Process flow of the edge coupler fabrication for the AlOy photonic
platform.
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Fig. 5. (a) Optical image of a spiral waveguide. (b) Scanning electron micro-
scope (SEM) image of the cross-section of an ICP-SiOx waveguide, (c) SEM
image of the top view of an AlOy taper tip.

using a fluorine-based gas mixture (CF4/SF¢/Hs2). The pattern
of SiNy is then transferred to the underlying AlO layer via
inductively coupled plasma-reactive ion etching (ICP-RIE) with
a chlorine-based etching gas mixture (BCl3/Cls/Ar). Once the
SiNy hard mask is removed to avoid strong material absorption
at UV and visible wavelength range, the fabrication of the AIOy
waveguide is completed. The fabrication of SiOy waveguide
begins with the deposition of a 2.6 um-thick SiOy layer using
an ICP-CVD tool. A chromium (Cr) hard mask is then prepared
through a lift-off process, where Cr is deposited by e-beam
sputtering. The SiOy layer is deeply etched using an ICP-RIE
tool, with the Cr mask defining the etch pattern. Finally, the Cr
hard mask is removed using a chromium etchant, completing
the SiO, waveguide fabrication.

A spiral waveguide is incorporated into the mask layout to
measure the propagation loss of the AlIO, waveguide, as shown
in Fig. 5(a). The spiral features a bend radius of 100 um to
minimize bending losses. The cross section of the SiOy wave-
guide, after the removal of the Cr mask, is imaged using scanning
electron microscopy (SEM) and shown in Fig. 5(b). The SiOy
waveguide is designed with dimensions of 3.4 pm wide and
2.6 pm high. Due to the 83°-angled sidewalls formed during the
deep-etching process, the width at the top surface is narrowed
to approximately 3.0 um. Fig. 5(c) shows the SEM image
of the top view of the AlO, taper tip. The fabricated width of
the taper tip is 61.6 + 4.6 nm, demonstrating good alignment
with the design specifications.

IV. MEASUREMENT

The propagation loss of the single mode AlOy waveguide is
estimated by analyzing the relationship between the scattered
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Fig. 6. (a-b) Measured scattered light from a spiral waveguide with TE- and
TM-polarized light at A = 375 nm, respectively. The purple lines in (b) indicate
the area where the intensity of scattered light is extracted for propagation loss
analysis. (c) Relationship between the log-scale intensity of the scattered light
and propagation length for TM-polarized light. (d) Measured (top) scattered
light from the edge coupler and simulated (bottom) intensity profiles of light
in the edge coupler. (e) Relationship between the coupling loss and wavelength
for TE- and TM- polarized light, respectively. Circles and squares represent
simulation results. Stars and pentagons indicate measured data.

light intensity and the propagation length [5], [17], [18]. Two
diode lasers are used for the measurement, one with an emission
wavelength of 375 nm (bios375-20fc, elite optoelectronics co.
Itd) and the other at 405 nm (LP405-SF10, Thorlabs). Light
is coupled from a cleaved single-mode fiber into the AlOy
waveguide, with polarization controlled via a fiber polarization
controller. The optical fiber is tightly aligned with the edge of
the photonic chip, effectively eliminating light reflection at the
interface between the fiber and the edge coupler. The sidewall
roughness of the AlO waveguide (~ a few nm) is significantly
higher than that of the top surface roughness (~ 0.3 nm).
Consequently, TE-polarized light, which interacts more strongly
with the sidewalls, exhibits higher scattering than TM-polarized
light, as shown in Fig. 6(a) and (b). Due to the high propagation
loss of the AlO waveguide, the light is not able to propagate
through the full 1.5 cm length of the spiral waveguide. Scattered
light intensities are extracted along the propagation direction,
as indicated in Fig. 6(b), and are plotted in Fig. 6(c). The
intensity is averaged over Spixels perpendicular to the propa-
gation direction of the light to minimize the impact of imaging
aberration. The propagation loss is obtained by performing a
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linear fit to the measured log-scale intensity, with a value of
12.02 £ 0.38 dB/cm and 12.01 £ 0.20 dB/cm for TE and TM
polarization, respectively. ALD AlO, has been demonstrated to
be low loss in the UV range. The relatively high propagation loss
is attributed to the sidewall scattering and material absorption,
which can be improved by optimizing the etching and deposition
recipes. Fig. 6(d) presents an optical image of the scattered
light from the edge coupler (top) alongside a simulation of light
propagation through the edge coupler (bottom). Since both the
fiber mode and the SiO, waveguide mode are relatively large
(~ pm x ~ pm), the light scattering induced by the surface
roughness is minimal. However, in the AlO, taper region, where
the light transitions from SiOy into AlOy, the mode is confined
in a smaller cross-section, increasing its interaction with the
AlOy sidewalls and thereby enhancing scattering. The optical
image shows a gradual increase in scattered light intensity along
the propagation length, which aligns well with the simulated
intensity distribution shown in the bottom image in Fig. 6(d).
In the measurement, an averaged output power are obtained
by characterizing two devices. The coupling loss of the edge
coupler, agc, is determined by the input power P;;,, the output
power accounting the photonic chip’s insertion loss Py, and
the propagation loss of the AlOy waveguide apic (in dB) over
a given length. The coupling loss is calculated as: agc =
—10*log(Py/Piy )-cr pic. At a working wavelength of 375 nm
with TE polarization, the measured input power P;;, is 3.5 mW
and the output power Pg,¢ is 0.61 mW. Based on the propagation
loss from Fig. 6(c) and a propagation length of 0.58 cm, the
coupling loss is estimated to be 0.31 dB/facet. The standard
error is = 0.22 dB, attributed to the standard error from the
linear fitting. Similarly, for TM polarization, the coupling loss
is calculated as 0.18 4= 0.11 dB/facet. In addition, to validate the
broadband operation of the edge coupler, measurements were
also performed at a visible wavelength of 405 nm. The resulting
coupling losses were 0.29 + 0.16 for TE mode and 0.62 +
0.14 dB/facet for TM modes. These experimental data align
well with the simulation results, as shown in Fig. 6(e). The red
and black solid curves in Fig. 6(e) represent the coupling loss
variation with wavelengths for TE and TM modes, respectively.
The low-loss edge coupler exhibits a wide bandwidth that spans
the operating wavelength range of single-mode fiber, achieving
coupling losses of less than 2.6 dB per facet from 320 to 350 nm
and below 1.0 dB per facet from 350 to 430 nm. The coupling
loss gradually increases at wavelengths from 430 nm to 500 nm
due to mode mismatch loss between the fiber and the SiOy
waveguide. The coupling loss increases at a shorter wavelength
below 350 nm due to the increasing mode mismatch at the
interface between the SiO, waveguide and the AlOy taper. This
broadband spectrum covers many critical wavelengths required
for quantum information and advanced life science applications,
such as dual-comb gas spectroscopy (344 nm, 388 nm) [19],
[20], YbT ion addressing (369.5 nm, 435.5 nm), and ST ion
processing (422 nm, 405 nm) [21]. Table 1 summarizes recent
edge coupler designs for the UV and visible spectral regions. To
the best of our knowledge, this work achieves the lowest reported
coupling loss at a visible wavelength of 405 nm and demonstrates
the first edge coupler operating at a UV wavelength of 375 nm.
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TABLE I
COMPARISON OF EDGE COUPLER DESIGNS AT UV AND VISIBLE WAVELENGTHS
Material Wavelength Coupling loss Year Reference
(nm) (dB/facet)
SiN 445-640 <4 2021 [22]
635 42 2020 [23]
LN 775 3 2022 [24]
405 8.4 2021 [25]
405 10.2 2023 [15]
AlOx 407 2.85 2024 [16]
375 0.31 .
405 0.62 2025 This work

V. CONCLUSION

In conclusion, We have proposed an ultra-low-loss edge
coupler that operates effectively across the UVC and visible
spectrum, demonstrating its viability at wavelengths of 375 nm
and 405 nm. The proposed design exhibits robust fabrication
tolerance, maintaining a coupling loss below 1 dB for both TE
and TM modes, even with taper tip width variations between
10 nm and 90 nm. Additionally, the edge coupler shows high
displacement tolerance, with a coupling loss threshold of 3 dB
for fiber misalignments up to 1 pum. The coupling losses of
0.31 dB/facet for TE mode and 0.18 dB/facet for TM mode were
achieved experimentally, in good agreement with the simulated
values of 0.15 and 0.28 dB/facet, respectively. This edge coupler
is expected to serve as a critical building block for UV/Vis
photonic integrated platforms, particularly for applications such
as PIC-based trapped-ion quantum computing and advanced mi-
croscopy, where efficient light coupling, minimal optical losses,
and the reduction of spurious light above the chip plane are
essential.

ACKNOWLEDGMENT

Chupao Lin would like to thank Tom Vandekerckhove for
valuable discussions regarding the processing of the Cr hard
mask.

REFERENCES

[1] A.-G. Paschke et al., “Versatile control of of ? Be™ ions using a spec-
trally tailored UV frequency comb,” Phys. Rev. Lett., vol. 122, 2019,
Art. no. 123606.

[2] W. Eschen et al., “Material-specific high-resolution table-top ex-
treme ultraviolet microscopy,” Light: Sci. Appl., vol. 11, 2022,
Art. no. 117.

[3] S.A.Oladepo, K. Xiong,Z.Hong, S. A. Asher,J. Handen, and I. K. Ledneyv,
“UV resonance Raman investigations of peptide and protein structure and
dynamics,” Chem. Rev., vol. 112, pp. 2604-2628, 2012.

7269

[4] W. Hendriks, M. Dijkstra, S. Mardani, I. Hegeman, and S. Garcia-Blanco,
“Low-loss photonic integrated circuits for UV applications,” Proc. SPIE,
12424, 2023, Art. no. 1242402.

[5] C. Lin, D. Schaubroeck, R. Baets, N. Boon, and N. L. Thomas, “UV
photonic-integrated-circuits-based structured illumination microscopy
with a field of view larger than 100 pum?.” IEEE J. Sel. Topics Quantum
Electron., vol. 29, no. 4: Biophotonics, Jul./Aug. 2023, Art. no. 7100709.

[6] G.N.Westetal., “Low-loss integrated photonics for the blue and ultraviolet
regime,” APL Photon., vol. 4, pp. 26101-26107, 2019.

[7]1 B.Panetal., “III-V-on-SizN,4 widely tunable narrow-linewidth laser based
on micro-transfer printing,” Photon. Res., vol. 12,2024, Art. no. 2508.

[8] I L. Lufungula et al., “Integrated resonant electro-optic comb enabled by
platform-agnostic laser integration,” Laser Photon. Rev., vol. 18, 2024,
Art. no. 2400205.

[9] T. Vanackere et al., “Heterogeneous integration of a high-speed lithium
niobate modulator on silicon nitride using micro-transfer printing,” APL
Photon., vol. 8, 2023, Art. no. 086102.

[10] S. Bernal et al., “12.1 terabit/second data center interconnects using
O-band coherent transmission with QD-MLL frequency combs,” Nature
Commun., vol. 15, 2024, Art. no. 7741.

[11] C. Lin et al., “UV photonic integrated circuits for far-field structured
illumination autofluorescence microscopy,” Nature Commun., vol. 13,
2022, Art. no. 4360.

[12] C.Lin,Y.Guo,andN. L. Thomas, “Demonstration of a photonic integrated
circuit for quantitative phase imaging,” Photon. Res., vol. 13, pp. 1-17,
2025.

[13] J. Kwon et al., “Multi-site integrated optical addressing of trapped ions,”
Nature Commun., vol. 15, 2024, Art. no. 3709.

[14] C.D. Bruzewicz, J. Chiaverini, R. McConnell, and J. M. Sage, “Trapped-
ion quantum computing: Progress and challenges,” Appl. Phys. Rev., vol. 6,
2019, Art. no. 021314.

[15] C. Franken et al., “First near-UV hybrid integrated laser in the AloO3
platform,” Proc. SPIE, vol. PC12424, 2023, Art. no. PC124240A.

[16] Y. Du et al., “High-efficiency fiber-chip edge coupler for near-ultraviolet
integrated photonics,” Adv. Mater. Technol., vol.9,2024, Art. no. 2400196.

[17] C.Su, C. A.J. Concha, C. Lin, N. Quack, C. Galland, and N. L. Thomas,
“Low-loss and high-index contrast ultraviolet-C free-standing waveguides
made of thermal silicon oxide,” Opt. Lett., vol. 49, 2024, Art. no. 3785.

[18] S.R. Sgrensen et al., “Open-source toolbox for photographic characteri-
zation of optical propagation,” Opt. Lett., vol. 49, 2024, Art. no. 4098.

[19] B. Xu, Z. Chen, T. W. Hinsch, and N. Picqué, “Near-ultraviolet photon-
counting dual-comb spectroscopy,” Nature, vol. 627, pp. 289-294, 2024.

[20] L. Fiirst, A. Kirchner, A. Eber, F. Siegrist, R. di Vora, and B. Bernhardt,
“Broadband near-ultraviolet dual comb spectroscopy,” Optica, vol. 11,
pp. 471-477, 2024.

[21] R.J. Niffenegger et al., “Integrated multi-wavelength control of an ion
qubit,” Nature, vol. 586, pp. 538-542, 2020.

[22] Y.Linetal., “Low-loss broadband bi-layer edge couplers for visible light,”
Opt. Exp., vol. 29, 2021, Art. no. 34565.

[23] N. C. Lin, S. Hassan, X. Zhao, A. Veeraraghavan, and J. T. Robin-
son, “High coupling efficiency, passive alignment setup for visible-range
fiber-to-waveguide edge coupling,” J. Nanophotonics, vol. 14, 2020,
Art. no. 046018.

[24] X. Liu et al., “Ultra-broadband and low-loss edge coupler for highly
efficient second harmonic generation in thin-film lithium niobate,” Adv.
Photon. Nexus, vol. 1, 2022, Art. no. 016001.

[25] R.Morgan, D. Kharas, J. Knecht, P. Juodawlkis, K. Cahoy, and C. Sorace-
Agaskar, “Waveguide-integrated blue light detector,” in Proc. 2021 IEEE
Photon. Conf., 2021, pp. 1-2.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 900
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00111
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00083
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00063
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Suggested"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


