
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP24MOE-POD 
979-8-3503-8493-2 

2024 International Conference on 
Optical MEMS and 
Nanophotonics (OMN 2024) 

San Sebastian, Spain 
28 July - 1 August 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:   CFP24MOE-POD 
ISBN (Print-On-Demand):  979-8-3503-8493-2 
ISBN (Online):   979-8-3503-8492-5 
ISSN:                            2160-5033 
 
           
 
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 
 
Modifying the Complex Refractive Index of Thin-Films for Nanooptical Applications ...................................... 1 

Marco Künne, Thomas Kusserow, Bernd Witzigmann, Hartmut Hillmer 

A PDMS Micropillar Waveguide-Based Microfluidic Viscosity Sensor .............................................................. 3 
Ezgi Senturk, Ceyda Köksal, Ahmet Can Erten, Onur Ferhanoglu 

Non-Resonant and Resonant 2D Quasi-Static PZT MEMS Scanners for LiDAR Applications .......................... 5 
Mehrdad Khodapanahandeh, Parviz Zolfaghari, Hakan Urey 

Investigation on Bistable Closing Behaviors of Metallic MOEMS Micromirrors with Various Initial 
Opening Angles .................................................................................................................................................... 7 

Xiaohui Yang, Jiahao Chen, Mustaqim Siddi Que Iskhandar, Muhammad Hasnain Qasim, 
Guilin Xu, Hartmut Hillmer 

Overcoming Pull-In Limitations of Optical MEMS Based Micromirror Arrays Using Structured 
Bottom Electrodes ................................................................................................................................................ 9 

Md Kamrul Hasan, Mustaqim S. Q. Iskhandar, Sohan Nandakumar Juvale, Shilby Baby, 
Jiahao Chen, Hartmut Hillmer 

Portable Raman Platform for SERS Droplets Microfludics ................................................................................ 11 
Sergio Quintero, Maria Relvas, Marta Aranda, Fernando Nodal, Lorena Dieguez, Sara 
Abalde-Cela 

Implantable Integrated Optical Device for In-Vivo Phototherapy ...................................................................... 13 
Hadi Mirzajani, Parviz Zolfaghari, Hakan Urey 

Pupil Center Tracking with a Quadrant Photodetector Using Bright Pupil Techniques ..................................... 15 
Parviz Zolfaghari, Faik Ozan Ozhan, Hakan Urey 

Ultracompact Inverse Designed 1x2 MMI Power Splitter ................................................................................. 17 
Alessio Miranda, Sander Reniers, Jasper Pijl, Jos Van Der Tol, Kevin Williams, Xaveer 
Leijtens 

Silicon Nitride Microring Resonator with Slot Waveguide and Metamaterial Side Cladding for 
Sensing Applications .......................................................................................................................................... 19 

Gilliard N. Malheiros-Silveira 

Effects of the Refractive Index Data Set on Silver-Graphene Metamaterial Absorber ....................................... 21 
Flávio Silva Santos, Vitaly Felix Rodriguez Esquerre 

Development of Optical MEMS Gyroscopes with Integrated Interferometer and VCSEL Readout .................. 23 
Alejandro Grine, Darwin Serkland, Bethany Little, Ryan Shaffer, Michael Wood, Courtney 
Sovinec, Ronald Salesky 

Atomistic Modeling of Sb/h-HBN Heterostructure for Potential Optoelectronic Applications ......................... 25 
Anup Shrivastava, Shivani Saini, Sanjai Singh, Jost Adam 

Electronic, Stability and Optical Properties of Strained Germanene Monolayers: A DFT Analysis .................. 27 
Neelesh Gupta, Anup Shrivastava, Jost Adam 

Foveated, Multi-Spectral Imaging Systems Inspired by Avian Eyes .................................................................. 29 
Young Min Song, Minseok Kim, Jinhong Park, Dae-Hyeong Kim, Ji-Eun Yeo 



Optimization of Fabry-Perot Interferometer Performance Through Low Mirror Roughness ............................. 31 
Laure Sène, Régis Guertin, Yves-Alain Peter 

Ghost Imaging Through Dynamic Scattering Media Based on Expectation Estimation Correction .................. 33 
Qian Song, Wen Chen, Qing Huo Liu 

High-Quality Object Reconstruction Using Correspondence Imaging Through Dynamic Scattering 
Media .................................................................................................................................................................. 35 

Zhihan Xu, Qian Song, Wen Chen 

Raman Spectroscopy Detects Biochemical Signatures in Non-Small Cell Lung Cancer ................................... 37 
Harun Hano, Beatriz Suarez, Charles H. Lawrie, Andreas Seifert 

Degenerate Frequencies Create Sensing Patterns for Single-Pixel Imaging ...................................................... 39 
Maryam Abedi, Andreas Seifert 

Plasmonic Nanoantennas for Biosensing and Monitoring of Cell Activity ........................................................ 41 
Ursula F. S. Roggero, Mario Zapata-Herrera, Aitzol García-Etxarri, Andreas Seifert, Hugo E. 
Hernández-Figueroa 

Low Crosstalk Electrothermal Micromirrors for High-Speed Resonant Scanning............................................. 43 
Teng Pan, Jiaan Jin, Hengzhang Yang, Xiaodan Mao, Qiangxian Qi, Qian Chen, Huikai Xie 

Surface-Enhanced Raman Spectroscopy for Early Detection of Alzheimer’s Disease ....................................... 45 
Jaione Etxebarria-Elezgarai, Eneko Lopez, Maite García-Sebastián, Miren Altuna, Mirian 
Ecay-Torres, Ainara Estanga, Mikel Tainta, Carolina López, Pablo Martínez-Lage, Andreas 
Seifert 

Design and Characterization of Low Dynamic Deformation Electrostatic Micromirrors .................................. 47 
Hua Wang, Yingchao Cao, Huikai Xie 

An Improved Power-Efficiency Microshutter Array with Thermal Isolation for Lighting Control.................... 49 
Xinyu Ding, Wenlong Jiao, Zishan Xiong, Gai Yang, Xiaoyi Wang, Huikai Xie 

A Robust Electrothermal Micromirror Based on Photosensitive Polyimide (PSPI) - Al Bimorphs ................... 51 
Hengzhang Yang, Qiangqiang Liu, Anrun Ren, Teng Pan, Yingtao Ding, Huikai Xie 

A 300mm Silicon Nitride Photonic Platform for Ultra Low Loss in the Visible Spectrum ................................ 53 
Di Zhou, Giacomo Callori, Bart Vereecke, Philippe Helin, Kenny Leyssens, Emma Vecchio, 
Myriam Moelants 

Transfer of a High Temperature LPCVD-SiN Photonic Layer on Wafers with Thermal Budget 
Limitations.......................................................................................................................................................... 55 

Nga P. Pham, John M. O’Callaghan, Vittal Prakasam, Pieter Neutens, Joris Ceuppens, Jakob 
Viker, Di Zhou, Philippe Helin 

Optical Ring Resonators in Sputtered Aluminum Nitride on Insulator for Integrated Photonic 
MEMS ................................................................................................................................................................ 57 

Jasmin Spettel, Nikolai Andrianov, Florian Dubois, Hernán Furci, Munir Syed Azeem, 
Tommaso Cassese, Mohssen Moridi, Guillermo Villanueva, Niels Quack, Thang Duy Dao 

Inkjet Printing of Polymeric Optical Resonators for Multi-Gas Sensing ........................................................... 59 
Marc-Antoine Bianki, Régis Guertin, Cédric Lemieux-Leduc, Yves-Alain Peter 

Nonlinear Semiconductor Metasurfaces: From Entangled Photon Generation to Terahertz 
Applications........................................................................................................................................................ 61 

Igal Brener 



Achieving Structural Coloring with Low-Index Polymer Meta-Pixels by Multipole-Based Design ................. 63 
Rabiul Islam Sikder, Myung-Gi Ji, Jaeyoun Jay Kim 

Graphene-Based Multi-Band Terahertz Anisotropic Metamaterial Absorber Composed of Square-
Shaped Resonator Array Featuring Three Apertures .......................................................................................... 65 

Somayyeh Asgari, Tapio Fabritius 

Highly Nonlinear Behavior of UV-Curable Photopolymer During Low-Pressure Nanoimprinting ................... 67 
Rabiul Islam Sikder, Myung-Gi Ji, Jaeyoun Jay Kim 

Exploration of 3D-Printed Lenses in a Confocal MEMS Microscope Concept ................................................. 69 
Jay Christopher, Liam Rooney, Deepak Uttamchandani, Gail McConnell, Ralf Bauer 

Nanostructured Blazed Gratings for Broadband High Efficiency Spectro-Imagers by Topology 
Optimization ....................................................................................................................................................... 71 

Simon Ans, Frédéric Zamkotsian, Guillaume Demésy, Andrei Mursa, Roland Salut, Nicolas 
Passilly 

Ultrathin Microlens and Microprism Array Camera for Hemispherical Imaging and Detection ....................... 73 
Young-Gil Cha, Jiwoong Na, Jae-Myeong Kwon, Hyun-Kyung Kim, Min H. Kim, Ki-Hun 
Jeong 

MEMS as Ultrafast X-Ray Optics for Manipulating X-Ray Pulses with Picosecond Resolution ...................... 75 
Jin Wang, Pice Chen, Donald A. Walko, Jinxing Jiang, Jian Zhou, Daniel Lopez 

Electrically Programable Tamm Plasmon for Broadband Optical Neuromorphic Computing ........................... 77 
Joo Hwan Ko, Dong Hyun Seo, Se Yeon Kim, Young Min Song 

Towards all-Silicon Micro-Mirror Array for Space Applications ....................................................................... 79 
Sylwester Bargiel, Frederic Zamkotsian, Ludovic Gauthier-Manuel, Djaffar Balharet, Roland 
Salut 

Negative Tone Resist for Grey-Scale Electron Beam Lithography .................................................................... 81 
Olli Ovaskainen, Tianlong Guo, Matthieu Roussey 

Programmable Plasmonic-Nanopixels for High- Density Chromatic Information Encryption .......................... 83 
Ji-Eun Yeo, Joo Hwan Ko, Young Min Song 

Low-Powered, Full-Color Reflective Display Based on Electrochromic Resonator .......................................... 85 
Hyo Eun Jeong, Joo Hwan Ko, Young Min Song 

Fabrication of a Soft Photothermal Microactuator Using Two-Photon Polymerization and Vacuum 
Filling ................................................................................................................................................................. 87 

Kiko Tanaka, Yoshihiro Taguchi, Masaaki Hashimoto 

Transversal Plasmon Resonance Observed in Tapered Silicon Nanowires ........................................................ 89 
Rizwan Rafique, Antonino La Magna, Antonio Mio, Salvatore Patanè, Anup Shrivastava, Jost 
Adam, Rosaria A. Puglisi 

Bimorph Thermal Microactuator Fabricated by Additive and Subtractive Femtosecond Laser 
Processing ........................................................................................................................................................... 91 

Tianzhou Chen, Yoshihiro Taguchi, Masaaki Hashimoto 

Potential and Limitations of Retrofitting Commercial Microscopes with Refractive Adaptive Optics .............. 93 
Çaglar Ataman 



Polymer-Functionalized On-Chip Fabry-Perot Interferometer for CO2 and CH4 Sensing ................................. 95 
Régis Guertin, Marc-Antoine Bianki, Océane Figueroa, Cephas Amoah, William Skene, Yves-
Alain Peter 

Fabrication and Characterization of VO2 Kirigami Electrothermal MEMS Actuator ........................................ 97 
Tomoya Tsutsui, Yoshihiro Taguchi, Masaaki Hashimoto 

Design of Focus-Tunable Freeform Microlens Printed on Kirigami MEMS Actuator ....................................... 99 
Yuki Matsuoka, Tomoya Tsutsui, Yoshihiro Taguchi, Masaaki Hahsimoto 

Ellipsoidal Microlens Array Camera with Offset Apertures for Large-Angle Imaging .................................... 101 
Jae-Myeong Kwon, Young-Gil Cha, Hyun-Kyung Kim, Ki-Hun Jeong 

Machine Learning Design of Multimode Interference Devices ........................................................................ 103 
Roney Das Merces Cerqueira, Anderson Dourado Sisnando, Vitaly Felix Rodriguez Esquerre 

Monolithically 3D Nano-Printed MEMS Lens Scanner for Rapid Focus Control ........................................... 105 
Florian Lux, Aybuke Calikoglu, Çaglar Ataman 

Angular Dependent Propagation in Tilted Multilayered Structures .................................................................. 107 
Miriele Carvalho Paim, Vitaly Felix Rodriguez Esquerre 

Multi-Objective Optimization of SOI-Based Mach-Zehnder Modulators Employing Deep Neural 
Networks and a Non-Dominant Genetic Algorithm ......................................................................................... 109 

Romulo De Paula, Tiago Sutili, Rafael C. Figueiredo, Yesica R. R. Bustamante, Hugo Enrique 
Hernandez-Figueroa, Leandra Abreu, Ivan Aldaya 

PIN-PMN-PT Electro-Optic Phase Modulator .................................................................................................. 111 
Salvador Poveda-Hospital, Nicolás Quesada, Yves-Alain Peter 

Optically Powered CMOS-MEMS Integration for Optical Transmission of MRI Signals ................................ 113 
Sajjad Habashi Youvalari, Onur Ferhanoglu, Arda Deniz Yalçinkaya 

MEMS Rotary Transmissive Grating Enabling Ultra-Compact Near-Infrared Laser Scanner .......................... 115 
Junhui Wu, Zhenwei Ni, Xinchen Wan, Guangya Zhou 

Development of Graphene Resonant Sensor with PIN Photodiode for On-Chip Mass Measurement .............. 117 
Tiago Neves De Mello, Tatsuki Nakagawa, Ken Arano, Le Phuong Anh, Takeshi Hizawa, 
Daisuke Akai, Yoshiko Noda, Yong-Joon Choi, Toshihiko Noda, Kazuaki Sawada, Ippei Akita, 
Kazuhiro Takahashi 

A 3D-Printed Magnetic Focus Actuator for Laser Scanning Capsule Endoscopy ............................................. 119 
Kuter Erdil, Berkay Kebapcioglu, Ahmet Can Erten, Mustafa Berke Yelten, Onur Ferhanoglu 

Recent Progress in Clear View Improvement Through MEMS Smart Glasses ................................................ 121 
Roland Donatiello, Philipp Kästner, Md Kamrul Hasan, Basma Elsaka, Akshesh Chavda, 
Hartmut Hillmer 

Casimir Forces Leading to 3D Self-Assembled Paired Metallic Microshutters ............................................... 123 
Basma Elsaka, Philipp Kästner, Yara Hamarneh, Eireen Käkel, Roland Donatiello, Hartmut 
Hillmer 

Ring-Shaped MEMS Shutter Arrays for Interference Microscopy: Designs, Fabrication, 
Characterization ................................................................................................................................................ 125 

Philipp Kästner, Habib Ur Rehman, Roland Donatiello, Basma Elsaka, Md Kamrul Hasan, 
Hartmut Hillmer 



2D Actuatable Micromirror Arrays for Smart Windows: Elimination of Stress Induced Cracks in 
Metallic MEMS Structures ............................................................................................................................... 127 

Md Kamrul Hasan, Mustaqim S. Q. Iskhandar, Philipp Kästner, Shilby Baby, Roland 
Donatiello, Hartmut Hillmer 

Fiber-Coupled Absorption-Based Quantum Sensing with Nitrogen Vacancy Ensembles in a 
Suspended Diamond Photonic Cavity .............................................................................................................. 129 

Yuchun Zhu, Amirali Arabmoheghi, Claudio Alejandro Jaramillo Concha, Darin Merchant, 
Niels Quack, Christophe Galland 

Ultra-Thin TMDC Transport Layers for Perovskite Solar Cell Design ............................................................ 131 
Anup Shrivastava, Sanjai Singh, Jost Adam 

Silicon Nitride Microring Resonator with Metamaterial Side Cladding for Sensing ....................................... 133 
Gilliard N. Malheiros-Silveira 

Enhanced 2D Beam Scanning: optical-Phase-Array on Piezo-Cantilever ........................................................ 135 
Mollard Laurent, Fowler Daivid, Guerber Sylvain, Dieppedale Christel, Le Rhun Gwenael, 
Hamelin Antoine 

Multi-Core Fiber Tip Optical Excitation/Collection of NV-Diamond Quantum Magnetic Resonance 
Sensor ............................................................................................................................................................... 137 

Ksenia Shukhin, David Halfon, Nir Bar-Gill, Dan M. Marom 

Micromirror Arrays for Light Steering Smart Window Applications: Achieving Larger Spans of 
Opening Angles ................................................................................................................................................ 139 

Jiahao Chen, Xiaohui Yang, Md Kamrul Hasan, Mustaqim Siddi Que Iskhandar, Roland 
Donatiello, Hartmut Hillmer 

A Double-Sided Electrothermal Micromirror Array with Drive Resistance Compensation ............................. 141 
Wenchao Zhang, Xinyu Ding, Hengzhang Yang, Huikai Xie 

Investigation of Mode Coupling Effect on Emission Spectrum of Organic Emitter in Microcavity 
with Plasmonic Multilayered Films .................................................................................................................. 143 

Takuma Endo, Kosuke Morinaka, Yuto Masuda, Takayuki Kiba, Midori Kawamura 

Erbium-Doped Zinc-Sodium Phosphate Glasses as High-Gain Material for Integrated Photonics .................. 145 
Frida Flores Rivera, Grethell Pérez Sánchez, Yolotzin Medica Velázquez, Rodolfo López 
Romero, Leandra Abreu, Ivan Aldaya 

Stopband Fano Resonance Terahertz Metamaterial Via Conductive Coupling ................................................ 147 
Morteza Teymoori, Arda Deniz Yalcinkaya 

Waveguide-Coupled GeSn Membranes for Mid-Infrared Silicon Photonics .................................................... 149 
Cédric Lemieux-Leduc, Mahmoud R. M. Atalla, Simone Assali, Oussama Moutanabbir, Yves-
Alain Peter 

Tunable Directional Couplers for High Contrast Optical Meshes .................................................................... 151 
Nathnael S. Abebe, Sunil Pai, Rebecca L. Hwang, Payton Broaddus, Yu Miao, Olav Solgaard 

Author Index 
 




