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This project set a foundation for future related projects at the new photonics RNV N each measurement and were
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laboratory at WPI. Integrated photonics is a rapidly growing industry with

applications in communications, sensing, medicine, defense, computing, and
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beyond. To illustrate the capabilities of the new laboratory, two waveguides, one

straight and one with an S-bend were developed and tested. The design was - ¢ | "\ accordingly. The straight waveguide
J showed lower loss than the curved

| o waveguide as expected.
polymerization based direct laser writing. For characterization, we measured ST T Wavelength [om)

simulated using the finite element method and fabricated using two-photon | 1

the insertion loss of the waveguides and inspected the quality of the prints. As a ' ’

recommendation for future potential projects, applications that could build The oscillations in the loss spectra ﬁ“““"“L°SS"iffe"e““*BetW‘*e“S“a‘ght&c“"‘“*dwi“’egm
is a phenomenon that occurs when
a multimode waveguide is placed
analyzing the roadblocks and difficulties encountered by the project, several | = in between two single-mode
| waveguides (optical fibers) and
produces multimode interference.

upon this project without significant challenges were proposed. Lastly, after

process recommendations were made.
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Straight

The COMSOL simulation shows that the Dimensions * -12.90dBm to -11.29 dBm
B aC kg roun d electric field is confined in the waveguide. « Waveguide = 14 x 14 um? * -11.93dBmat 1550 nm
The pedestal was created to provide + Ridge=5x10 umz Curved
clearance for a much larger optical fiber and - Support=50x500 um?* e -17.38 dBm to -14.36 dBm
the ridge reduces the amount of coupling into +« Length =200 um e -14.98dBm at 1550 nm
the support pedestal. The design file was + S-bend Offset=50um
imported to a print job development software
to be processed and loaded onto the printer.
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9% projected annual growth, increasing from Sensors are expected to grow

$29 billion in 2020 to $44 billion by 2025
0 0 9% annually through 2025.
Eorses Waveguides are one of the basic
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The goal of this project was to showcase the capabilities of the new photonics . . ' . - S o]
: - : LR R 1 characteristics . Scattering loss
laboratory at WPI and set a foundation for similar future projects at the e "

laboratory. To accomplish this goal, the following objectives were developed:
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Objective 1 Acknowledgements

: : Fiber alignment was carried out ; ,\
Develop basic waveguides . . . | |
_ ohoton using the probe station and visual
asms two. P (_) fault detector. After alighment was =
polymerization established, transmission ey,
measurements were carried out by i R _
using a laser to sweep through the e
wavelengths 1540 - 1560 nm in \

0.0003 nm increments. To reduce
Objective 2 scattering, the power output on the
laser was set to 0.1 dBm.
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