
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP2409V-POD 
979-8-3503-6637-2 

2024 Photonics North (PN 2024) 

Vancouver, British Columbia, Canada 
28-30 May 2024 



 
 
 
 
 
 
 
Copyright © 2024 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP2409V-POD 
ISBN (Print-On-Demand):  979-8-3503-6637-2 
ISBN (Online):   979-8-3503-6636-5 
ISSN:                            2693-8324 
           
 
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



TABLE OF CONTENTS 
 
Plasmonic Pentamer-Arranged Nanohole Arrays ................................................................................................. 1 

Weil Ru Wong, Hyung Woo Choi, Fatemeh Fouladi Mahani, Luis Angel Mayoral Astorga, 
Arash Mokhtari, Pierre Berini 

Efficient FWM-Based Wavelength Conversion in Deuterated Ultra-Silicon-Rich Nitride (USRN:D) ................ 3 
Xavier X. Chia, Hongwei Gao, Kenny Y. K. Ong, George F. R. Chen, Ju-Won Choi, Jia Sheng 
Goh, Doris K-. T. Ng, Dawn T. H. Tan 

Implementation and Scaling of an Optical Computing Unit Based on Transient Nonlinear 
Dynamics .............................................................................................................................................................. 5 

Nicolas Perron, Bennet Fischer, Mario Chemnitz, Yi Zhu, Piotr Roztocki, Benjamin 
Maclellan, Luigi Di Lauro, A. Aadhi, Cristina Rimoldi, Tiago H. Falk, Roberto Morandotti 

Performance of in-Band Diode-Pumped Nd:YVO4 and Nd:GdVO4 Lasers ......................................................... 7 
M. Esmaeilzadeh, A. Major 

A New Light on Correlations for Multimode States ............................................................................................. 8 
Aaron Z. Goldberg 

Accelerating Polarization Resolved Second Harmonic Generation Imaging with Enhanced Super-
Resolution Generative Adversarial Networks .................................................................................................... 10 

Arash Aghigh, Jysiane Cardot, Melika Saadat Mohammadi, Gaëtan Jargot, Heide Ibrahim, 
Isabelle Plante, François Légaré 

Light-Induced Magnetic Field in Graphene ....................................................................................................... 12 
S. Abedi, A. H. Majedi 

Straightforward Measurement of Saturation Intensity of Doppler-Broadened Transitions: 
Application to Rubidium Vapour ........................................................................................................................ 14 

Omid Mozafar, Varun Sharma, R. Margoth Córdova-Castro, Akbar Safari, Jeremy Upham, 
Robert W. Boyd 

Wide Temperature Range Operation of Quantum-Dash Mode-Locked Lasers .................................................. 16 
Guocheng Liu, Zhenguo Lu, Jiaren Liu, Philip J. Poole, Youxin Mao, Chun-Ying Song, Ping 
Zhao, Martin Vachon, Xianling Chen, Pedro Barrios 

High Efficiency Pump-Enhanced Difference Frequency Generation for Mid-IR Communications .................. 18 
Liam Flannigan, Ali Atwi, Tyler Kashak, Daniel Poitras, Chang-Qing Xu 

How Nonlinearity Distorts the Evidence for Photoinduced Superconductivity ................................................. 20 
J. S. Dodge, L. Lopez, D. G. Sahota 

Development of a Side-Fire Optical Fiber Diffuser for High-Energy Light Transport for 
Intraluminal Photoacoustic Imaging ................................................................................................................... 22 

Nidhi Singh, Carlos-Felipe Roa, Lothar Lilge, Christine E. M. Demore 

Modeling of Ultraviolet-B AlGaN-Based Laser Diode with Polarization Charge Effect ................................... 24 
Y. G. Xiao, M. Lestrade, Z. Q. Li, Z. M. S. Li 

InAs/InP Quantum Dash Semiconductor Optical Amplifiers for Modern Communication Networks ............... 26 
Youxin Mao, Xiaoran Xie, Chunying Song, Zhenguo Lu, Philip J. Poole, Jiaren Liu, Mia 
Toreja, Yang Qi, Guocheng Liu, Pedro Barrios, Daniel Poitras, John Weber, Ping Zhao, 
Martin Vachon, Mohamed Rahim, Penghui Ma, Silas Chen, Ahmad Atieh 



Linear Feedback Actuator of the Repetition Rate Frequency of Soliton Microcombs Using a C-
Band Auxiliary Laser .......................................................................................................................................... 28 

Tanvir Mahmood, James P. Cahill, Patrick Sykes, Logan Courtright, Lue Wu, Kerry J. Vahala, 
Curtis R. Menyuk, Weimin Zhou 

Chirped Laser Driving of Quantum Emitters for Multiplexing in Quantum Networks ...................................... 30 
Kimberley C. Hall, Ajan Ramachandran, Grant R. Wilbur, Reuble Mathew, Allister Mason, 
Sabine O'Neal, Dennis G. Deppe 

Optical Frequency Comb Generation Using Integrated Cascaded MZMs on SOI ............................................. 32 
Mostafa Khalil, Hao Sun, Thomas Papatheodorakos, Rhys Adams, Lawrence R. Chen 

Quantum Optical Frameworks for Subcycle Pulses ........................................................................................... 34 
Joscelyn Van Der Veen 

Plasmonic Au Decorated CdS Nanowire Arrays for Enhanced Photoelectrochemical Hydrogen 
Evolution ............................................................................................................................................................ 36 

Kazi M. Alam, Narendra Chaulagain, Ajay P. Manuel, Karthik Shankar 

Reference-Based Wavefront Sensing and Correction Using Integrated Photonics Platform .............................. 38 
Aydin Amini, Alexander Parent, Steve Hranilovic, Rafael Kleiman 

Exploring Spontaneous Multimode Solitary Wave Generation: Unraveling the Interplay of 
Organized Instability and System Evolution ...................................................................................................... 40 

M. Arshadipirlar, S. Londo, G. Jargot, F. Légaré, R. Safaei 

Accelerated Optimization of Robust Nanophotonic Devices Via Deep Learning .............................................. 42 
Sawyer D. Campbell, Ronald P. Jenkins, Pingjuan L. Werner, Douglas H. Werner 

Design of Efficient Single-Etch Grating Couplers for Silicon Nitride Photonics at 1550 nm ............................ 44 
William Fraser, Daniel Benedikovic, Radovan Korcek, Maziyar Milanizadeh, Thalía 
Domínguez Bucio, Valerio Vitali, Frederic Y. Gardes, Jens H. Schmid, Pavel Cheben, Winnie 
N. Ye 

Non-Hermitian Swallowtail Degeneracy in Squeezed States of Light ............................................................... 46 
Polina Blinova, E. S. Moiseev, Kai Wang 

High-Field THz Source Centered at 2.6 THz ..................................................................................................... 48 
Wei Cui, Eeswar Kumar Yalavarthi, Aswin Vishnu Radhari, Mohammad Bashirpour, Angela 
Gamouras, Jean-Michel Menard 

Broadband Wavelength Conversion in Integrated Waveguides Based on Intermodal Four-Wave 
Mixing ................................................................................................................................................................ 50 

Valerio Vitali, Thalía Domínguez Bucio, Hao Liu, José Manuel Luque González, Francisco 
Jurado-Romero, Alejandro Ortega-Moñux, Glenn Churchill, James C. Gates, James Hillier, 
Nikolaos Kalfagiannis, Daniele Melati, Jens H. Schmid, Pavel Cheben, J. Gonzalo 
Wangüemert-Pérez, Íñigo Molina-Fernández, Frederic Gardes, Ilaria Cristiani, Periklis 
Petropoulos, Cosimo Lacava 

Analytic Solution to the Nonlinear Generation of Squeezed States in a Thermal Bath ...................................... 52 
P. R. B. Hughes, M. M. Dignam 

Accelerating Design and Enabling High-Volume Adoption of Planar Lightwave Circuits Through 
Machine Learning ............................................................................................................................................... 54 

S. Bidnyk, K. Yadav, A. Balakrishnan 



Implementing a PIC Using Commercial PDKs for Optoelectronic Oscillator Comb Laser Generator .............. 56 
Ahmad Atieh, Cem Bonfil, Benoit Vanus, Mike Raytchev, Saurabh Bedi 

Bragg Soliton Dynamics on an Ultra-Silicon-Rich Nitride Chip ....................................................................... 58 
D. T. H. Tan, J. W. Choi, B-. U. Sohn, E. Sahin, D. K. T. Ng, X. X. Chia, G. F. R. Chen, H. 
Gao, K. Y. K. Ong 

Absorption Properties of Neodymium-Doped Laser Crystals for Low Quantum Defect Pumping.................... 60 
M. Esmaeilzadeh, N. Roy, A. Major 

TEOS-PECVD Films for High-Quality SiO2 Cladding Layers in Si3N4-Photonics with Low 
Mechanical Stress and Optical Loss ................................................................................................................... 61 

Leila Mehrvar, Boris Le Drogoff, Michael Menard, Mohamed Chaker 

Metal-Dielectric Hybrid Nonlinear Plasmonic Antenna for Efficient THz Field Measurement ......................... 63 
H. Heydarian, X. Xie, A. Vishnuradhan, E. K. Yalavarthi, A. Weck, A. Gamouras, J.-M. 
Ménard 

Modeling and Simulation of Metalens-Based Compressed Ultra-Compact Femto-Photography ...................... 65 
Miguel Marquez, Giacomo Balistreri, Roberto Morandotti, Luca Razzari, Jinyang Liang 

Compact Optical Oxygen and Carbon Dioxide Sensing for Metabolic Applications ......................................... 67 
E. Sebastian, W. F. Zandberg, K. J. Chau 

A SPRINT-Based Single Photon Subtractor for PNS Attacks on QKD .............................................................. 68 
Abdolreza Pasharavesh, Michal Bajcsy 

Near-Field Hot Spots Using Patterned Metasurfaces ......................................................................................... 70 
Nasim Mohammadi Estakhri, Michael Cheng, Nooshin M. Estakhri 

Floquet Topological Photonics with Microring Lattices ..................................................................................... 72 
Vien Van, Hanfa Song, Tyler Zimmerling, Tae Bin Kim 

Ultra-Enhanced Sensitivity in Nonlinear Exceptional-Point Lasers ................................................................... 74 
Todd Darcie, J. Stewart Aitchison 

Microresonator-Based Mode-Locked Laser with Tunable Pulse Repetition Rates ............................................ 76 
P. Dmitriev, L. Di Lauro, A. Aadhi, I. Alamgir, B. Fischer, N. Perron, C. Mazoukh, P. Roztocki, 
C. Rimoldi, M. Chemnitz, A. Eshaghi, E. A. Viktorov, A. V. Kovalev, B. E. Little, S. T. Chu, D. 
J. Moss, R. Morandotti 

Temporal Characterization of Yb-Laser-Based High-Repetition Rate Ultrashort Pulse Sources 
Using Frequency-Resolved Optical Switching ................................................................................................... 78 

Mayank Kumar, Elissa Haddad, Adrien Longa, Saadat Mokhtari, Heide Ibrahim, Gaëtan 
Jargot, Giulio Vampa, François Légaré 

An 80 Gbps Inter-Satellite Optical Wireless Transmission System Based on Laguerre-Gaussian 
Beams ................................................................................................................................................................. 80 

Sonam Khattar, Mehtab Singh, Somia A. Abd. Mottaleb 

Design of Silicon on Diamond Grating Couplers ............................................................................................... 81 
Sohrab Samadi, Radovan Korcek, Jens H. Schmid, Daniel Benedikovic, Oanxia Xu, Yuri 
Grinberg, Pavel Cheben, Paul E. Barclay 

Dynamical Measurements on the Matrix Product State ..................................................................................... 83 
Thomas E. Baker 



Compressed Ultrafast Femtography by Coded-Aperture Sweeping ................................................................... 84 
Miguel Marquez, Jingdan Liu, Yingming Lai, Heide Ibrahim, Katherine Légaré, Philippe 
Lassonde, Xianglei Liu, Michel Hehn, Stéphane Mangin, Grégory Malinowski, Zhengyan Li, 
François Légaré, Jinyang Liang 

A 112 Gbps Underwater Optical Wireless Communication Link Based on Dual-Polarized-16-QAM 
Signal .................................................................................................................................................................. 86 

Sonam Khattar, Mehtab Singh, Somia A. Abd. Mottaleb, Ahmad Atieh 

Dimensionality Reduction in Photonics Design - New Methods and Applications ............................................ 87 
Y. Grinberg, D.-X. Xu, M. Ai-Digeil, D. Melati, R. F. H. Hunter, A. W. Walker, G. P. Forcade, 
J. J. Krich, K. Hinzer, M. M. Masnad, O. Liboiron-Ladoceur, P. Cheben, J. H. Schmid, S. Janz 

Numerical Simulation of D-Shaped Optical Fiber Water Salinity Sensor .......................................................... 88 
A. Kreta, M. A. Swillam 

Photonic Neural Network and In-Situ Training in a Synthetic Frequency Dimension ....................................... 90 
Felix Gottlieb, Kai Wang 

Photonic Band Engineering for Surface Emitting Ultraviolet Lasers ................................................................. 92 
Mohammad Fazel Vafadar, Songrui Zhao 

Adjoint Variable Method Unleashed: A Journey into Rapid Inverse Design Strategies (Invited 
Paper) ................................................................................................................................................................. 93 

Mohamed. A. Swillam 

MoS2 Exciton and Plasmon Coupling Manipulation .......................................................................................... 94 
Nathanael. D. Eddy, Kurt. H. Tyson, Robert. G. Knobel 

CMOS Compatible Add-Drop Silicon-Organic Hybrid Racetrack Modulator ................................................... 96 
Maryam Moridsadat, Marcus Tamura, Bhavin J. Shastri 

Bio-Inspired Polarization Compass for Solar Azimuth Prediction ..................................................................... 98 
D. Agarwal, B. Potter, J. Y. Siddiqui, Y. Antar, M. Z. Alam 

Exploring Bound States in the Continuum in Metasurfaces Using Deep Reinforcement Learning ................. 100 
Abdullah Bin Shams, Abdur Rahman Akib, Stewart Aitchison 

Refractive Index Changes in Mach-Zehnder Waveguide Interferometers for Biological Applications ............ 102 
L. A. Tapia-Licona, G. V. Vázquez, E. Rodríguez-Sevilla, R. Reséndiz-Ramírez 

Behavior Effect of Semiconductor 2D Dopants on Time Response of TMDC-MoS2 Based 
Schottky-Photodiode ........................................................................................................................................ 104 

Ahmed Abdelhady A. Khalil, Maram T. H. Abou Kana, Mohamed A. Swillam 

Ultrafast Laser Beam Shaping - Filaments and Light Sheets for Engineering Periodic Diffractive 
Structure in Bulk and Fibre Glasses ................................................................................................................. 106 

Peter R. Herman, Pok Man Chow, Gligor Djogo, Stephen Ho, Jianzhao Li, Yueqi Wang, 
Polina Zavyalova 

Multimode Entangled Squeezed Light Generation and Propagation in a Coupled-Cavity Photonic 
Crystal .............................................................................................................................................................. 108 

Dylan Van Eeden, Marc M. Dignam 

Photonics Inverse Design Over Localized Spectral and Spatial Regions .......................................................... 110 
Nasim Mohammadi Estakhri 



Terahertz Spectroscopy of the Superconducting State of Titanium Nitride ....................................................... 112 
A. Noori, L. Mohtashemi, J. S. Dodge 

Study of Optical and Structural Properties of Zinc Oxide Doped with Gold .................................................... 114 
L. Martínez Ayala, M. R. Jiménez Vivanco, H. Martines Arano, F. Morales Morales, R. 
Herrera 

Comparative Study of Optical Quantum Swap Gates Using qINTERCONNECT ............................................ 116 
T. J Mikhail, M. A. Swillam 

Spectral Characterization of a Terahertz Vortex Beam Generated Via a Two-Photon Lithography 
Printed Spiral Phase Plate .................................................................................................................................. 118 

Andreea Aura Paraipan, Diana Gonzalez-Hernandez, Innem V. A. K. Reddy, Giacomo 
Balistreri, Luca Zanotto, Mostafa Shalaby, Roberto Morandotti, Carlo Liberale, Luca Razzari 

Probing High-Temperature Annealing Effects on Diamond Optical Microcavities ......................................... 120 
Natália C. Carvalho, Vinaya K. Kavatamane, Ahmas El-Hamamsy, Joseph E. Losby, Paul E. 
Barclay 

Nonlinear Propagation of Cylindrical Vector Beams in Photonic Crystal Fibers ............................................. 122 
K. Firouzi, A. D'Errico, E. Brace, P. Lane, G. Leach, E. Karimi, S. Sederberg 

Enhancing Spatial Sampling Resolution Using Multi-Port Grating Couplers .................................................. 124 
M A Ruhul Fatin, Rafael Kleiman 

Effect of in Situ Exfoliation on the Photoluminescence and Photocatalytic Activity of Carbon 
Nitride ............................................................................................................................................................... 126 

Narendra Chaulagain, John Garcia, Kazi Alam, Karthik Shankar 

Photonic Reservoir Computing: Principles, Architectures and Applications for Sensing and 
Information Processing ..................................................................................................................................... 128 

G. Anufriev, D. Furniss, M. Farrtes, A. Seddon, P. Bienstman, S. Phang 

Study of Photonic Platforms for On-Chip Refractive Index Sensing ............................................................... 130 
Raghi El Shamy, Mohamed A. Swillam, Xun Li 

Seeding Gaussian Boson Samplers with Single Photons for Enhanced State Generation ................................ 133 
Valerio Crescimanna, Aaron Z. Goldberg, Khabat Heshami 

Hierarchy of Methods for Laser Design and Compact Modeling in a Photonic Integrated Circuit 
Simulator .......................................................................................................................................................... 135 

Bozidar Novakovic, Ahmed Gabr, Parya Samadian 

Towards a Realistic Model for Cavity-Enhanced Atomic Frequency Comb Quantum Memories ................... 137 
Shahrzad Taherizadegan, Jacob H. Davidson, Sourabh Kumar, Daniel Oblak, Christoph 
Simon 

Quantum Dot Laser and Amplifier Enabled Converged Optical and Wireless Access Network 
Systems ............................................................................................................................................................. 139 

Z. G. Lu, G. C. Liu, P. J. Poole, X. R. Xie, J. R. Liu, Y. X. Mao, P. Barrios, Y. Qi, M. Vachon, 
C. Y. Song, M. Rahim, D. Poitras, P. H. Ma, J. Weber, P. Zhao, L. Huang, Y. R. Guan, J. P. 
Yao, K. Wu, R. Q. Hui, M. O'Sullivan 

Defect Mode Activation of a Porous Si-SiO Microcavity Embedded with ZnO Nanoparticles ....................... 141 
M. R. Jiménez-Vivanco, R. Herrera, L. Martínez, J. E. Lugo 



A Simple Demonstration of Q-Switched Bismuth Doped Fiber Laser at 1722 nm .......................................... 143 
Ali Roohforouz, M. R. K. Soltanian, Pin Long, Nitika Vaish, Lawrence R. Chen 

Design of a Fano Resonance Based Microring Modulator Using Phase Transition of Vanadium 
Oxide ................................................................................................................................................................ 145 

M. Hammadi, M. Z. Alam 

Inverse-Designed Metasurface for Multidimensional Spatial State Reconstruction ........................................ 147 
Yuming Niu, Kai Wang 

Supercontinuum Amplification by Kerr Instability .......................................................................................... 149 
Nathan Drouillard, T. J. Hammond 

Spin-Orbital Hall Effect of Light Upon Tight Focusing and Its Experimental Observation in 
Azopolymer Films ............................................................................................................................................ 151 

Alexey Porfirev, Svetlana Khonina, Andrey Ustinov, Nikolay Ivliev, Ilya Golub 

Numerical and Experimental Study of Spectrum Shuttle for Generating GHz Burst Pulses Without 
Sacrificing Spectral Ranges in Advanced Ultrafast Imaging ............................................................................ 153 

K. Shimada, A. Ishijima, T. Saiki, I. Sakuma, Y. Inada, K. Nakagawa 

Programmable Topological Photonics .............................................................................................................. 155 
Andrea Blanco-Redondo 

The Impact of Oxide Layer Placement and Thickness on the Optical Properties of Oxide-Confined 
VCSEL ............................................................................................................................................................. 157 

A. I. Nashed, Michel Lestrade, Z. Q. Li, Z. M. Simon Li 

Suppression of Higher Order Modes in a Few-Transverse-Mode Er-Yb Co-Doped Fiber Laser 
Oscillator .......................................................................................................................................................... 159 

Maksim M. Khudiakov, Reza Safaei, Serguei Papernyi, Wallace R. L. Clements, Francois 
Légaré 

Detection of Zeptojoule Terahertz Pulses Via Parametric Upconversion ......................................................... 161 
A. Vishnuradhan, D. J. J. Fandio, E. K. Yalavarthi, N. Couture, W. Cui, A. Gamouras, J.-M. 
Menard 

Hot Carrier Extraction in Plasmon Integrated TiO2 Anodes for Enhanced Photoelectrochemical 
Activity ............................................................................................................................................................. 163 

Narendra Chaulagain, Ehsan Vahidzadeh, Damini Vrushabendrakumar, Karthik Shankar 

Self-Start Wide Tuning Mode-Locked Fiber Laser at 2µm Spectral Region .................................................... 165 
Pin Long, M. R. K. Soltanian, François Légaré 

Effective Medium Theory for Athermal Design of Bragg Gratings ................................................................. 166 
C. A. Papakonstantinou, R. S. K. Lee 

Author Index 
 




