
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP21817-POD 
978-1-6654-4836-9 

2021 International Conference on 
Numerical Simulation of 
Optoelectronic Devices  
(NUSOD 2021) 

Turin, Italy 
13 – 17 September 2021 



 
 
 
 
 
 
 
Copyright © 2021 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:   CFP21817-POD 
ISBN (Print-On-Demand):  978-1-6654-4836-9 
ISBN (Online):   978-1-6654-1276-6 
 
 
           
 
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 
 
MACHINE LEARNING & MULTISCALE SIMULATIONS: TOWARD FAST SCREENING OF 
ORGANIC SEMICONDUCTOR MATERIALS ................................................................................................. 1 

Michael Rinderle, Alessio Gagliardi 

TIGHT BINDING SIMULATIONS OF TETRAGONAL MAPBI3 DOMAINS WITHIN 
ORTHORHOMBIC PHASE ................................................................................................................................ 3 

A. Di Vito, A. Pecchia, M. Auf Der Maur, A. Di Carlo 

STRAIN-BALANCED GAAS1-XBIX/GANYAS1-Y W-TYPE QUANTUM WELLS FOR GAAS-
BASED 1.3–1.6 µM LASERS ............................................................................................................................. 5 

Zoe C. M. Davidson, Judy M. Rorison, Stephen J. Sweeney, Christopher A. Broderick 

MODELLING OF MIXED-PHASE MAPBI3 ..................................................................................................... 7 
E. Nonni, D. Rossi, M. Auf Der Maur, A. Di Carlo 

SIMULATION AIDED DESIGN OF A HUMAN WRIST ROTATION RECOGNITION 
SYSTEM COMBINING IMU SENSOR DATA WITH VISIBLE LIGHT COMMUNICATION ..................... 9 

Saman Zahiri Rad, Andreas P. Weiss, Franz P. Wenzl, Erich Leitgeb 

DESIGN AND ANALYSIS OF SLOW LIGHT DEVICE BASED ON DOUBLE QUANTUM 
DOTS TUNNELING INDUCED TRANSPARENCY ...................................................................................... 11 

Hossein Mardani, Hassan Kaatuzian, Bahram Choupanzadeh 

NANOWIRE ANTENNAS EMBEDDING SINGLE QUANTUM DOTS: TOWARDS THE 
EMISSION OF INDISTINGUISHABLE PHOTONS ....................................................................................... 13 

J. Claudon, S. Kotal, A. Artioli, M. Finazzer, R. Fons, Y. Genuist, J. Bleuse, J.-M. Gérard, Y. 
Wang, A. D. Osterkryger, N. Gregersen, M. Munsch, A. V. Kuhlmann, D. Cadeddu, M. 
Poggio, R. W. Warburton, P. Verlot 

WAVE-FUNCTION ENGINEERING IN IN0.53GA0.47AS/INXAL1-XAS CORE/SHELL 
NANOWIRES .................................................................................................................................................... 15 

Oliver Marquardt, Lutz Geelhaar, Oliver Brandt 

NUMERICAL AND EXPERIMENTAL CHARACTERIZATION OF CHIRPED QUANTUM 
DOT-BASED SEMICONDUCTOR OPTICAL AMPLIFIERS ........................................................................ 17 

Adam F. Forrest, Maria Ana Cataluna, Michel Krakowski, Giuseppe Giannuzzi, Paolo 
Bardella 

BISMUTH-CONTAINING GAAS CORE–SHELL NANOWIRES ................................................................. 19 
Muhammad Usman 

MODELING THE EFFECTS OF P-MODULATION DOPING IN INAS QUANTUM DOT 
DEVICES ........................................................................................................................................................... 21 

Benjamin Maglio, Lydia Jarvis, Mingchu Tang, Huiyun Liu, Peter M. Smowton 

OPTICAL PROPERTIES OF A WAVEGUIDE-FED PLASMONIC NANO-ARRAY THROUGH 
APPROXIMATED SCATTERING THEORY .................................................................................................. 23 

Badrul Alam, Antonio Ferraro, Antonio D’Alessandro, Roberto Caputo, Rita Asquini 

SHORT PULSES FROM QD LASER EXCITED STATE ................................................................................ 25 
Nuran Dogru, S. Hilal Duranoglu Tunc, Ali Mumtaz Al-Dabbagh 



DEPENDENCE OF CONDUCTION MECHANISM ON BIAS AND TEMPERATURE IN 
QUANTUM-DOT BASED ELECTROLUMINESCENT DEVICES ............................................................... 27 

Sweta Rani, Jitendra Kumar 

LUMINESCENCE DECAY KINETICS OF ELECTRON-HOLE PLASMA IN II-VI EPITAXIAL 
LAYERS AND MICROPOWDERS .................................................................................................................. 29 

B. D. Urmanov, M. S. Leonenya, G. P. Yablonskii 

PROBABILITY THEORY OF SINGLE-CARRIER AVALANCHE IN HGCDTE APDS AS A 
STOCHASTIC PROCESS ................................................................................................................................. 31 

Runzhang Xie, Weida Hu 

PERFORMANCE OF PLASMONIC SIDE-COUPLED WAVEGUIDE PHOTODETECTOR 
WITH VARYING SCHOTTKY BARRIER HEIGHT ...................................................................................... 33 

Qian Ding, Andreas Schenk 

PLASMONIC NANORODS FOR ENHANCED ABSORPTION IN MID-WAVELENGTH 
INFRARED DETECTORS ................................................................................................................................ 35 

M. Vallone, M. Goano, A. Tibaldi, S. Hanna, D. Eich, A. Wegmann, H. Figgemeier, G. 
Ghione, F. Bertazzi 

GE-ON-SI WAVEGUIDE PHOTODETECTORS: MULTIPHYSICS MODELING AND 
EXPERIMENTAL VALIDATION .................................................................................................................... 37 

Matteo G. C. Alasio, Michele Goano, Alberto Tibaldi, Francesco Bertazzi, Soha Namnabat, 
Donald Adams, Prakash Gothoskar, Fabrizio Forghieri, Giovanni Ghione, Marco Vallone 

EVALUATION OF MATERIAL PROFILES FOR III-V NANOWIRE PHOTODETECTORS ...................... 39 
Cristina Martinez-Oliver, Kirsten E. Moselund, Vihar P. Georgiev 

PHOTORESPONSE UNIFORMITY IN PLANAR INP/INGAAS AVALANCHE 
PHOTODIODES ................................................................................................................................................ 41 

A. W. Walker, O. J. Pitts 

THE ABSORPTION ENHANCEMENT EFFECT OF METAL GRATINGS INTEGRATED 
SILICON-BASED BLOCKED-IMPURITY-BAND (BIB) TERAHERTZ DETECTORS ............................... 43 

Yulu Chen, Wulin Tong, Bingbing Wang, Lin Wang, Huiyuan Cui, Xiaodong Wang 

NUMERICAL SIMULATION ON THE EFFECT OF THE WORKING TEMPERATURE ON 
THE RESPONSE SENSITIVITY FOR GAAS-BASED BLOCKED IMPURITY BAND (BIB) 
TERAHERTZ DETECTORS ............................................................................................................................. 45 

Xiaodong Wang, Weiyi Ma, Bingbing Wang, Chuansheng Zhang, Yulu Chen, Haoxing Zhang 

NEAR INFRA-RED PHOTOSENSOR USING OPTICALLY GATED D-MOS VERTICAL TFET .............. 47 
Vandana Devi Wangkheirakpam, Brinda Bhowmick, Puspa Devi Pukhrambam 

CLASSIFYING ADVANCED CONCEPTS TO ASSESS DEVICE REQUIREMENTS FOR HIGH 
EFFICIENCY SOLAR CELLS .......................................................................................................................... 49 

Andreas Pusch, Nicholas J. Ekins-Daukes 

MACHINE LEARNING FOR OPTIMIZATION OF MASS-PRODUCED INDUSTRIAL 
SILICON SOLAR CELLS ................................................................................................................................. 51 

Hannes Wagner-Mohnsen, Pietro P. Altermatt 

MODELING EFFICIENCY OF INAS-BASED NEAR-FIELD THERMOPHOTOVOLTAIC 
DEVICES ........................................................................................................................................................... 53 

Gavin P. Forcade, Christopher E. Valdivia, Shengyuan Lu, Sean Molesky, Alejandro W. 
Rodriguez, Jacob J. Krich, Raphael St-Gelais, Karin Hinzer 



IMPACT OF SURFACE TEXTURE ON BIFACIAL SILICON HETEROJUNCTION SOLAR 
CELL CARRIER LOSS ..................................................................................................................................... 55 

Erin M. Tonita, Christopher E. Valdivia, Karin Hinzer 

CURRENT-VOLTAGE CHARACTERISTICS SIMULATIONS OF ORGANIC SOLAR CELLS 
USING DISCONTINUOUS GALERKIN METHOD ....................................................................................... 57 

N. Cirovic, A. Khalf, J. Gojanovic, P. Matavulj, S. Živanovic 

IMPACT OF EFFECTIVE CAPTURE CROSS SECTION ON GENERATION-
RECOMBINATION RATE IN INAS/GAAS QUANTUM DOT SOLAR CELL ............................................ 59 

Ahna Sharan, Jitendra Kumar 

EFFECT OF INHOMOGENEOUS BROADENING IN DEEP ULTRAVIOLET LIGHT 
EMITTING DIODES ......................................................................................................................................... 61 

Friedhard Römer, Bernd Witzigmann 

RIGOROUS SIMULATION OF PHOTON RECYCLING EFFECTS IN PEROVSKITE SOLAR 
CELLS AND LEDS ........................................................................................................................................... 63 

Urs Aeberhard, Simon Zeder, Beat Ruhstaller 

INFLUENCES OF RANDOM ALLOY FLUCTUATION TO THE EFFICIENCY OF µLED AND 
OPTIMIZATION OF EFFICIENCY WITH VERTICAL TYPE CONTACT ................................................... 65 

Cheng-Han Ho, Yuh-Renn Wu 

MARKED EFFICIENCY ENHANCEMENT OF 222 NM ALGAN-BASED DEEP-UV LEDS 
FOR DISINFECTION OF SARS-2 (COVID-19) .............................................................................................. 67 

Tariq Jamil, Muhammad Usman, Habib Ullah Jamal, Sibghatullah Khan 

ENGINEERING THE ACTIVE REGION TO ENHANCE THE IQE BY ~8% IN ALGAN/GAN 
BASED UV-C LED ........................................................................................................................................... 69 

Jayant Acharya, Sugandham Venkateshh, Kankat Ghosh 

MODELING OF SECONDARY OPTICS LED AERODROME FIRES .......................................................... 71 
Yu. Kvach 

MULTIMODE DYNAMICS AND FREQUENCY COMB GENERATION IN QUANTUM 
CASCADE LASERS.......................................................................................................................................... 73 

Alexey Belyanin, Yongrui Wang 

GAN-BASED BIPOLAR CASCADE LASER EXCEEDING 100% DIFFERENTIAL QUANTUM 
EFFICIENCY ..................................................................................................................................................... 75 

J. Piprek, M. Siekacz, G. Muziol, C. Skierbiszewski 

THERMAL AND OPTICAL SIMULATION OF INP ON SI NANOCAVITY LASERS ................................ 77 
P. Wen, P. Tiwari, K. E. Moselund, B. Gotsmann 

A MULTISCALE APPROACH FOR BTJ-VCSEL ELECTRO-OPTICAL ANALYSIS ................................. 79 
Alberto Gullino, Simone Pecora, Alberto Tibaldi, Francesco Bertazzi, Michele Goano, 
Pierluigi Debernardi 

EFFECT OF WETTING LAYERS ON QUANTUM DASH LASER OPERATION IN 
CROSSLIGHT PICS3D ..................................................................................................................................... 81 

Sebastian Schaefer, Ras-Jeevan K. Obhi, Christopher E. Valdivia, Karin Hinzer 



TRAVELLING WAVE ANALYSIS OF HIGH PULSED POWER LONG-WAVELENGTH 
ASYMMETRIC-WAVEGUIDE SHORT-CAVITY LASER DIODES WITH A BULK ACTIVE 
LAYER ...............................................................................................................................................................  83 

Eugene A. Avrutin, Boris S. Ryvkin 

THERMALLY-ENABLED TRANSMISSION LINE LASER MODEL WITH ARBITRARY 
SAMPLED GAIN SPECTRA ............................................................................................................................ 85 

Bozidar Novakovic, Ye Tao, Saeed Asgari, Dylan McGuire 

UNDERSTANDING THE PHOTON-PHOTON RESONANCE OF DBR LASERS USING 
MODE EXPANSION METHOD ....................................................................................................................... 87 

Da Chen, Yonglin Yu 

OPTICAL FEEDBACK REGIMES SUITABLE FOR DISTANCE MEASUREMENT WITH A 
RING LASER ..................................................................................................................................................... 89 

Lorenzo Lombardi, Valerio Annovazzi-Lodi, Giuseppe Aromataris, Alessandro Scirè 

SIMULATION OF A RIDGE-TYPE SEMICONDUCTOR LASER WITH TRANSVERSAL 
DIFFRACTION GRATINGS ............................................................................................................................ 91 

Tatsuhiro Hirose, Takahiro Numai 

NOISE SUPPRESSION OF HYBRID SILICON MODE-LOCKED RING LASER USING 
INTRACAVITY REFLECTORS ....................................................................................................................... 93 

Mohammad Shekarpour, Mohammad Hasan Yavari 

DESIGN OF A COMPUTER-GENERATED WAVEGUIDE HOLOGRAM FOR INTEGRATED 
FREE SPACE SENSING ................................................................................................................................... 95 

Tianran Liu, Yuqing Jiao, Erwin Bente 

QUANTUM INFORMATION INTERFACE ON A PHOTONIC CRYSTAL CHIP ....................................... 97 
Paul Mertin, Bernd Witzigmann 

FLAT-SPECTRAL-BAND FILTER FOR FABRICATION TOLERANCE AND WIDEBAND 
SPECTRAL RANGE ......................................................................................................................................... 99 

Seok-Hwan Jeong 

TITANIUM DIOXIDE WAVEGUIDE BASED INVERSE ADIABATIC TAPER COUPLER FOR 
FIBER-TO-CHIP COUPLING......................................................................................................................... 101 

M. Mukit, M. Mamun, R. Stabile, N. Calabretta 

IMPLEMENTATION OF A DIGITAL SHADOW FOR FIBER BRAGG GRATINGS ................................ 103 
Esther Renner, Lisa-Sophie Haerteis, Andreas Rittler, Bernhard Schmauss 

MOVING BRAGG SOLITONS IN A COUPLER WITH SEPARATED GRATING AND CUBIC-
QUINTIC NONLINEARITY ........................................................................................................................... 105 

Nadia Anam, Javid Atai 

ANALYSIS OF A PHASE SHIFTER BASED ON A SLOT POLYMERIC WAVEGUIDE WITH 
LIQUID CRYSTAL CLADDING ................................................................................................................... 107 

Flavio Cornaggia, Badrul Alam, Antonio D’Alessandro, Rita Asquini 

DESIGN AND SIMULATION OF C-SHAPED OPTICAL FIBER SENSOR ............................................... 109 
N. M. Razali, S. Ambran, S. N. F. Zuikafly, M. A. M. Yuzir, H. H. J. Sapingi 

NANOPLASMONIC MULTIBAND FILTERS USING SIR FOR WIRELESS NETWORKS...................... 111 
K. Thirupathaiah, L. Koteswara Rao 



IMPROVED PHASE DETECTION IN ON-CHIP REFRACTOMETERS ..................................................... 113 
Christian Schweikert, Niklas Hoppe, Raik Elster, Wolfgang Vogel, Manfred Berroth 

NUMERICAL SIMULATION OF OPTICAL THROUGH-SILICON WAVEGUIDE FOR 3D 
PHOTONIC INTERCONNECTIONS ............................................................................................................. 115 

Francesco Villasmunta, Patrick Steglich, Sigurd Schrader, Harald Schenk, Andreas Mai 

SIMULATION AND DESIGN OF PLASMONIC DIRECTIONAL COUPLERS: APPLICATION 
TO INTERFERENCE-BASED ALL-OPTICAL GATES ............................................................................... 117 

Mohammadamin Ghomashi, Alberto Tibaldi, Francesco Bertazzi, Marco Vallone, Michele 
Goano, Giovanni Ghione 

FLEXIBLE AND HIGHLY SCALABLE LIDAR FOR AN FMCW LIDAR PIC BASED ON 
GRATING COUPLERS ................................................................................................................................... 119 

Vahram Voskerchyan, Yu Tian, Francisco M. Soares, Francisco J. Diaz-Otero 

MODELING MATERIAL SUSCEPTIBILITY IN SILICON FOR FOUR-WAVE MIXING 
BASED NONLINEAR OPTICS ...................................................................................................................... 121 

Ulrike Höfler, Tasnad Kernetzky, Norbert Hanik 

TIME DOMAIN NUMERICAL STUDY OF TWO SEMICONDUCTOR OPTICAL 
AMPLIFIERS LASER CAVITY STRUCTURES ........................................................................................... 123 

Raed El Hassanieh, Pascal Morel, Mohamad Hamze, Véronique Quintard, André Pérennou, 
Ammar Sharaiha 

ANALYSIS OF CONCENTRATION DEPENDENCIES FOR AN OPTICAL DIRECTIONAL 
COUPLER DESIGN ........................................................................................................................................ 125 

Daniel Uebach, Thomas Kühler, Elmar Griese 

PRODUCT-SUM PHOTONIC INTEGRATED CIRCUIT BASED ON MICRORING 
RESONATORS AND MMI COUPLER ON SOI ............................................................................................ 127 

Ruikang Luo, Kiyoto Takahata 

MODELING OF POLARIZATION-ROTATION BASED PHOTONIC D FLIP-FLOP USING A 
COMPACT MICRO-RING RESONATOR ..................................................................................................... 129 

Gaurav Kumar Bharti, Ramesh Kumar Sonkar 

RECONFIGURABILITY ANALYSIS OF SINGLE AND DUAL WAVELENGTH 
MILLIMETER WAVE PHOTONIC GENERATION TECHNIQUES ........................................................... 131 

Safana Alzoubi, Mohamed Shehata 

DESIGN OF ALL-OPTICAL CHALCOGENIDE T-FLIP FLOP USING PHOTONIC CRYSTAL 
WAVEGUIDE .................................................................................................................................................. 133 

M. Valliammai, J. Mohanraj, T. Kanimozhi, S. Sridevi 

CONNECTING ATOMISTIC AND CONTINUUM MODELS FOR (IN,GA)N QUANTUM 
WELLS: FROM TIGHT-BINDING ENERGY LANDSCAPES TO ELECTRONIC STRUCTURE 
AND CARRIER TRANSPORT ....................................................................................................................... 135 

S. Schulz, M. O’Donovan, D. Chaudhuri, S. K. Patra, P. Farrell, O. Marquardt, T. 
Streckenbach, T. Koprucki 

EFFICIENT MULTI-BAND K•P CALCULATIONS OF SUPERLATTICE ELECTRONIC AND 
OPTICAL PROPERTIES USING PLANE WAVES ....................................................................................... 137 

Cónal Murphy, Eoin P. O’Reilly, Christopher A. Broderick 



PARAMETER ESTIMATION OF AN ION-EXCHANGE PROCESS BASED ON A PSEUDO 
PROBABILITY MEASURE ............................................................................................................................ 139 

Jan-Philipp Roth, Thomas Kühler, Elmar Griese 

MIRROR PARTICLE EFFECTS IN KINETIC MONTE CARLO SIMULATIONS INCLUDING 
COULOMB INTERACTION WITH PERIODIC BOUNDARIES ................................................................. 141 

Maik Schwuchow, Christian Wagner, Angela Thränhardt 

DYNAMIC RESPONSE PREDICTION OF BI-STATE EMISSION OF QUANTUM DOT 
LASERS BASED ON EXTREME LEARNING MACHINE .......................................................................... 143 

Wild F. S. Santos, Eduardo F. Simas Filho, George A. P. Thé 

NUMERICAL PREDICTION OF PROPAGATION CHARACTERISTICS FOR INTEGRATED 
OPTICAL COUPLERS .................................................................................................................................... 145 

Daniel Uebach, Jan-Philipp Roth, Thomas Kühler, Elmar Griese 

OPTIMIZATION OF TWO-DIMENSIONAL PHOTONIC CRYSTALS WITH ARTIFICIAL 
BEE COLONY ALGORITHM ........................................................................................................................ 147 

Mailson G. Da Silva, Gilliard N. Malheiros-Silveira 

CONTROLLING NONLINEARITIES IN SEMICONDUCTOR SUPERLATTICE 
MULTIPLIERS ................................................................................................................................................ 149 

M. F. Pereira, A. Apostolakis 

Author Index 
 




