
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP24SLC-POD 
979-8-3503-7300-4 

2024 IEEE 29th International 
Semiconductor Laser Conference 
(ISLC 2024) 

Orlando, Florida, USA 
29 September - 2 October 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:   CFP24SLC-POD 
ISBN (Print-On-Demand):  979-8-3503-7300-4 
ISBN (Online):   979-8-3503-7299-1 
ISSN:                            0899-9406 
 
           
 
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 
 

MA: MWIR AND LWIR LASERS 1 

Hybrid Integrated 2 - 3 μm Lasers for Miniaturized Spectral Sensors ................................................................. 1 
J. Viheriälä, S.-P. Ojanen, N. Zia, H. Tuorila, J. Hilska, M. Peil, E. Koivusalo, I. Bhuiyan, H. 
Piirilä, A. Quashef, A. A. Vlasov, M. Guina 

2-µm GaSb-Based Optically Pumped Semiconductor Membrane Laser (MECSEL) .......................................... 3 
Maximilian C. Schuchter, Nicolas Huwyler, Matthias Golling, Marco Gaulke, Ursula Keller 

Key Factors Affecting Amplitude Modulated Frequency Combs in Interband Cascade Lasers ........................... 5 
M. Povolotskyi, I. Vurgaftman 

High Performance Mid-Infrared Interband Cascade Lasers on GaSb and Si Substrates ...................................... 7 
H. Kim, D. A. Díaz-Thomas, M. Fagot, O. Spitz, H. Huang, A. N. Baranov, L. Cerutti, F. 
Grillot 

High-Performance, Long-Wavelength Quantum Cascade Lasers with a Thin Modulation-Quantum-
Well Structure ....................................................................................................................................................... 9 

Kazuue Fujita, Masahiro Hitaka, Shohei Hayashi, Akio Ito 

MC: DFB AND EML FOR COMMUNICATIONS 

225 Gb/s PAM4 EMLs for 800 Gb/s and 1.6T b/s Transceivers ......................................................................... 11 
Asami Uchiyama, Shinya Okuda, Yohei Hokama, Mizuki Shirao, Kenichi Abe, Takeshi 
Yamatoya, Yasuhiro Yamauchi 

High-Power and Stable Operation of 1.31 μm λ/4-Shifted DFB Laser Integrated with 
Semiconductor Optical Amplifier ....................................................................................................................... 13 

Daisuke Inoue, Konosuke Aoyama, Takashi Matsui, Shigenori Toyoshima, Shinsuke Yanagida, 
Kotaro Hoshino, Naoki Fujiwara, Daisei Shoji, Harold Kamisugi 

Efficient, High Power, Low Chirp Electro-Absorption Modulated Laser Integrated with SOA for 
50G PON Application......................................................................................................................................... 15 

Xin Chen, Haibo Wang, Richard Cronin, James Griffiths, Chris Nice, Thomas George Tilbury, 
Matteo Silva, Shabir Mughal, David Rogers, Chaoyi Wang, Junqiu Qi, Xuefeng Liu, Pantelis 
Aivaliotis, Rui Hu, Bo Zhou 

Dual DFB for Uncooled 40 Gbps and Cooled 72 Gbps Direct Modulation ....................................................... 17 
G. Vasudevan Rajeswari, M. Moehrle, A. Sigmund, M. Schell 

MD: HETEROGENEOUS INTEGRATION FOR SILICON PHOTONICS 

Wide Wavelength Tuning Range and High SMSR Operation of Hybrid Tunable Laser with InP 
Ridge/Si Slab Waveguide Structure .................................................................................................................... 19 

Takuo Hiratani, Naoki Fujiwara, Naoko Inoue, Munetaka Kurokawa, Takehiko Kikuchi, 
Takuya Mitarai, Toshiyuki Nitta, Tohma Watanabe, Hidenari Fujikata, Nobuhiko Nishiyama, 
Hideki Yagi 



Toward High Performance Micro-Transfer Printed Quantum Dot Gain with Optimized Etched 
Facet Fabrication Process ................................................................................................................................... 21 

Chongxin Zhang, Diya Hu, Thomas Meissner, Yuan Liu, Jonathan Klamkin 

Hybrid III-V/Si Micro-Ring Laser with Non-Volatile Charge Trap Memory ..................................................... 23 
S. Cheung, D. Liang, Y. Yuan, B. Tossoun, Y. Peng, Y. Hu, X. Xiao, C. Zhang, G. Kurczveil, R. 
G. Beausoleil 

Silicon Photonics Hybrid Tunable Laser Diode with Wavelength Tuning Range Exceeding 150 nm ............... 25 
T. Kita, R. Sato, T. Tsunoda, A. Nomura, R. Mori, K. Iwanaga 

Membrane Directly Modulated Lasers on Si Using Micro-Transfer Printing Integrated with Post-
Processed Polymer Waveguide ........................................................................................................................... 27 

Y. Maeda, T. Hiraki, T. Aihara, T. Fujii, K. Takeda, H. Sugiyama, T. Sato, Y. Ota, S. Iwamoto, 
Y. Arakawa, S. Matsuo 

DFB Laser Sources Heterogeneously Integrated in Open Market Silicon Photonics Platform .......................... 29 
Hanxing Shi, Kimchau Nguyen, Han Yun, Antonio Labaro, John Parker, Molly Piels, Erik 
Norberg 

Lateral Growth of DBR InGaAs/InP Lasers with Sub-Wavelength Thicknesses on (001 ) SOI by 
MOCVD ............................................................................................................................................................. 31 

Jie Li, Ying Xue, Yi Wang, You Wu, Boqun Zhao, Kezhou Fan, Kam Sing Wong, Hon Ki Tsang, 
Kei May Lau 

ME: PCSELS AND TOPOLOGICAL LASERS 

Scaling of Single-Mode Surface-Emitting Lasers with a Perturbed Dirac-Cone ............................................... 33 
Wei Wen Wong, Tuomas Haggren, Dragomir Neshev, Hark Hoe Tan, Andrey Sukhorukov, 
Chennupati Jagadish, Alex Y. Song 

Backside-Emitted Photonic-Crystal Surface-Emitting Lasers Without Regrowth Or Indium-Tin-
Oxide .................................................................................................................................................................. 35 

Yun-Yen Wu, Shih-En Li, Gray Lin, Sheng-Fung Kuo, Roy Chang, Shih-Chang Lee 

High-Power and High-Speed Photonic-Crystal Surface-Emitting Lasers (PCSELs) Based on 
Photon-Photon Resonance .................................................................................................................................. 37 

R. Morita, T. Inoue, S. Nakano, S. Ishimura, H. Takahashi, T. Tsuritani, M. De Zoysa, K. 
Ishizaki, M. Suzuki, S. Noda 

Photonic Crystal Surface Emitting Lasers Across the Visible Spectrum Based on Colloidal 
Quantum Dots ..................................................................................................................................................... 39 

Ivo Tanghe, Margarita Samoli, Servet Ataberk Cayan, Dries Van Thourhout, Zeger Hens, 
Pieter Geiregat 

Development of PCSEL-Array Module Towards Metal 3D Printing Applications ............................................ 41 
Masahiro Yoshida, Yutaka Fukada, Menaka De Zoysa, Shumpei Katsuno, Takuya Inoue, 
Ryotaro Hattori, Yoko Hirono, Susumu Noda 

High Brightness Coherent Photonic Crystal Surface-Emitting Laser Arrays ..................................................... 43 
Mingsen Pan, Chhabindra Gautam, Yudong Chen, Thomas Rotter, Ganesh Balakrishnan, 
Weidong Zhou 



TUA: MULTIWAVELENGTH, TUNABLE AND COMB SOURCES FOR COMMUNICATIONS 

Heterogeneously Integrated Multiwavelength Semiconductor Lasers for Optical I/O Applications .................. 45 
Songtao Liu, Ranjeet Kumar, Duanni Huang, Richard Jones, Haisheng Rong 

Photonic Integrated Circuit for NG-PON2 ONU Transmitter ............................................................................ 47 
G. B. Morrison, J. Seifter, D. Kebort, J. Sherman, L. Johansson, M. Mashanovitch 

8×100Gbps O-Band DWDM Transmitter Empowered by Comb Laser and Micro-Ring Modulator 
Array for Optical Interconnects .......................................................................................................................... 49 

Jiajian Chen, Wenqi Wei, Jiale Qin, Bo Yang, Jingzhi Huang, Xiangru Cui, Zihao Wang, Ting 
Wang, Xi Xiao, Changyuan Yu, Jianjun Zhang 

O-Band Laser Comb Source Using Photonic Wire Bonding for Hybrid Integration .......................................... 51 
Victoria Rosborough, Juergen Musolf, Thomas Liu, Henry Garrett, Donald Kebort, Steven 
Penniman, Hannah Grant, Sabrina Wagner, Allen Chu, Gordon Morrison, Leif Johansson, 
Milan Mashanovitch 

TUB: PLENARY SESSION II 

Interband Cascade Lasers - From Theoretical Concept to Real-World Systems ................................................ 53 
J. R. Meyer, C. S. Kim, M. Kim, C. L. Canedy, W. W. Bewley, J. A. Massengale, I. Vurgaftman 

TUC: QUANTUM DOT LASERS 

Achieving O-Band InAs Quantum Dot Laser Operation at 200 °C .................................................................... 55 
P. Mishra, L. Jarvis, C. Hodges, A. Enderson, F. Albeladi, S. J. Gillgrass, R. Forrest, C. P. 
Allford, H. Deng, M. Tang, H. Liu, S. Shutts, P. M. Smowton 

High Gain 1.3 μm InP-Based Quantum Dot Lasers ........................................................................................... 57 
Vinayakrishna Joshi, Vitalii Sichkovskyi, Florian Schnabel, Johann Peter Reithmaier 

Highly Stacked Quantum Dot Mode-Locked Laser Diode with 100 GHz Mode Spacing ................................. 59 
Kouichi Akahane, Atsushi Matsumoto, Satoshi Yanase, Toshimasa Umezawa, Naokatsu 
Yamamoto, Tomohiro Maeda, Hideyuki Sotobayashi 

Optical Feedback-Insensitive O-Band Quantum Dot Comb Lasers ................................................................... 61 
Xiangru Cui, Jiajian Chen, Jingzhi Huang, Bo Yang, Jiale Qin, Ting Wang, Zihao Wang, 
Jianjun Zhang 

Improving the Performance of Co-Doped 1300nm QD Lasers and Modulators ................................................ 63 
Lydia Jarvis, Benjamin C. Maglio, Fwoziah Albeladi, Sara-Jayne Gillgrass, Craig P. Allford, 
Huiwen Deng, Mingchu Tang, Huiyun Liu, Samuel Shutts, Peter M. Smowton 

TUD: HIGH POWER SEMICONDUCTOR LASERS 

High-Power CW/Pulsed Operations of 1.55-µm-Wavelength Photonic-Crystal Surface-Emitting 
Lasers ................................................................................................................................................................. 65 

Takeshi Aoki, Yuhki Itoh, Kosuke Fujii, Hiroyuki Yoshinaga, Naoki Fujiwara, Makoto 
Ogasawara, Yusuke Sawada, Rei Tanaka, Hideki Yagi, Masaki Yanagisawa, Masahiro 
Yoshida, Takuya Inoue, Menaka De Zoysa, Kenji Ishizaki, Susumu Noda 



Record-High Output Power from Single-Mode Fiber of 15xx-Nm Pumps for U-Band Raman 
Amplifiers ........................................................................................................................................................... 67 

J. Yoshida, T. Kokawa, N. Hojo, S. Kamada, M. Tanaka, Y. Isozaki, M. Seki, A. Kasukawa 

Reliability Assessment of 940nm Laser Diode Pump Optimized for Performance at High 
Temperature ........................................................................................................................................................ 69 

E. Zucker, C. Zhu, Y. Wu, X. Liu, S. McDougall, Paul Leisher 

Increasing Output Power in 970 nm Broad Area Lasers Via Longitudinal Current Profile 
Modification ....................................................................................................................................................... 71 

Shailesh K. Khamari, S. Arslan, C. Zink, S. J. Sweeney, P. Crump 

Aging Mechanisms of 800 nm Broad-Area Laser Diodes .................................................................................. 73 
E. McVay, R. J. Deri, S. Baxamusa, W. E. Fenwick, J. Li, D. Mittelberger, L. Wang, Kevin 
Pipe, M. C. Boisselle, J. Varley, R. B. Swertfeger, L. Gilmore, M. Crowley, P. Thiagarajan, J. 
Song, G. Thaler, C. Schuck, A. Dusty 

Watt-Class High Brightness Tapered Laser with Integrated Distributed Feedback Grating at 1550 
nm ....................................................................................................................................................................... 75 

Michelle Labrecque, Jenna Campbell, Hannah Grant, Kevin McClune, Matt Larkins, Sarah 
Kinney, Leticia Krambeck, Gordon Morrison, Leif Johansson, Milan Mashanovitch, Paul O. 
Leisher 

High Power High Efficiency Single Emitter Laser Diode with High Reliability Operation .............................. 77 
R. Morohashi, M. Uchiyama, T. Kawakami, Y. Yamagata, Y. Terada 

High-Power Operation of 376 nm Laser with GaN Waveguide ......................................................................... 79 
Cheng Liu, Qinchen Lin, Guangying Wang, Sujava Sanyal, Swamav Mukhopadhyay, Shuqi 
Zhang, Matthew Dwyer, Matthew Seitz, Tom Earles, Nelson Tansu, Jing Zhang, Shubhra S. 
Pasayat, Chirag Gupta, Luke Mawst 

TUF: POSTER SESSION 

A Platform for Integrated Photonics ................................................................................................................... 81 
Fwoziah Albeladi, Sara-Jayne Gillgrass, Laura Michael, Abigail Enderson, Pawan Mishra, 
Huiwen Deng, Mingchu Tang, Huiyun Liu, Samuel Shutts, Peter M. Smowton 

Buried Dielectric PCSELs .................................................................................................................................. 83 
E. M. Raftery, Y. Wang, K. Chow, W. K. North, M. L. Lee, K. D. Choquette 

Design and Demonstration of Lateral DBR Lasers Selectively Grown on SOI ................................................. 85 
Boqun Zhao, Ying Xue, Jie Li, You Wu, Yi Wang, Kezhou Fan, Kam Sing Wong, Hon Ki Tsang, 
Kei May Lau 

Study of Electrically Excited Photon-Photon Resonances in Self-Injection-Locked Coupled-Cavity 
VCSELs .............................................................................................................................................................. 87 

M. Lindemann, N. C. Gerhardt, M. R. Hofmann, N. Ledentsov, V. A. Shchukin, N. N. 
Ledentsov, O. Y. Makarov, V. Zerova, M. D'Alessandro, A. Tibaldi, J. P. Turkiewicz 

Injection-Locked Whistle-Geometry Ring Laser Photonic Integrated Circuit ................................................... 89 
Sami Nazib, Heming Huang, Mingzhao Shi, Troy A. Hutchins-Delgado, Aadit Sharma, Yves 
Ngenzi, Atia I. Ankhi, Diwas Khadka, Hosuk Lee, Erum Jamil, Gregory M. Peake, John 
Nogan, Antony R. James, Frédéric Grillot, Marek Osinski 



On-Chip InAs QD Ring-Resonator Multi-Mode Interference Reflector Lasers for PICs .................................. 91 
Fwoziah T. Albeladi, Sara-Jayne Gillgrass, Pawan Mishra, Noor Albittar, Susanna Power, 
Samuel Shutts, Peter M. Smowton 

Nanopyramid Semipolar Quantum Dot LED Through Selective Area Growth .................................................. 93 
Cheng Liu, Nikhil Pokharel, Qinchen Lin, Miguel A. Betancourt Ponce, Shining Xu, 
Guangying Wang, Surjava Sanyal, Padma Gopalan, Chirag Gupta, Shubhra S. Pasayat, Luke 
J. Mawst 

Phase Locking of an Array of Blue Laser Diodes .............................................................................................. 95 
Parashu Nyaupane, Olivier Spitz, Yehuda Braiman 

Sharp Pulses in a Semiconductor Laser Array Subject to Optical Feedback and Transverse 
Coupling ............................................................................................................................................................. 97 

Greggory Scranton, Olivier Spitz, Matthew Crespo, Mark Bemll, Yehuda Braiman 

Lasing from InP Nanowire Hetero-PCSELs ....................................................................................................... 99 
N. Jayawardana, M. T. Larson, C.-W. Tu, W. W. Wong, H. H. Tan, C. Jagadish, H. Schmitzer, 
H. P. Wagner 

Enhanced Performance of 1.55-µm-Band QD-RSOA by Improving Injection Current Uniformity 
and Heat Dissipation Through Wire Bonding ................................................................................................... 101 

T. Matsuki, A. Matsumoto, S. Nakajima, T. Umezawa, C. H. Cheng, K. Akahane, N. 
Yamamoto, T. Kawanishi 

High-Speed InGaN/GaN Green Laser Diode for 17.73 Gbps Visible Light Communication .......................... 103 
Chaowen Guan, Junfei Wang, Chung-Ying Chang, Shao-Hua Huang, Tung-Wei Yen, Yu-Shou 
Wang, Jianyang Shi, Ziwei Li, Junwen Zhang, Nan Chi, Chao Shen 

Impact of Wavelength, Strain, and Barrier Materials on the Recovery Dynamics of GaSb-Based 
SESAMs ........................................................................................................................................................... 105 

Maximilian C. Schuchter, Marco Gaulke, Nicolas Huwyler, Matthias Golling, Mircea Guina, 
Ursula Keller 

Controlling Coupling in TCC VCSEL with Lithographically Defined Cavities at 940nm ............................... 107 
Giacomo Graziano, Antoine Pissis, Stefano Tirelli, David Quandt, Donato Bonfrate, Martin 
Spieser, Evgeny Zibik 

Stabilized Optical Negative Feedback Lasers with Direct Current Modulation and Electrical 
Feedback ........................................................................................................................................................... 109 

Ryosuke Hirano, Nobuhide Yokota, Hiroshi Yasaka 

Future Paths to Improved Semiconductor Laser Reliability in Data Communications Applications ................ 111 
Robert W. Herrick 

Self-Generation of Optical Frequency Combs in Hybrid III-V/SiN Integrated Tunable Lasers: 
Theory and Experiments .................................................................................................................................... 113 

Cristina Rimoldi, Anzal Memon, Marco Novarese, Stefania Cucco, Lorenzo Luigi Columbo, 
Klaus-Jochen Boller, Mariangela Gioannini 

Effect of Bias Condition on Spin Polarization Modulation Response of VCSELs ............................................ 115 
Nobuhide Yokota, Hiroshi Yasaka 



WA: INTEGRATION AND NOVEL LASER STRUCTURES 1 

Room-Temperature Continuous-Wave Operation of a Nanolaser with Extreme Dielectric 
Confinement ...................................................................................................................................................... 117 

Meng Xiong, Yi Yu, Yury Berdnikov, Simon Klinck Borregaard, Adrian Holm Dubré, Rasmus 
Ellebæk Christiansen, Elizaveta Semenova, Kresten Yvind, Jesper Mørk 

Continuous-Wave Operation of 1D Photonic-Crystal Nanolasers on SiO2/Si at Up to 100°C .......................... 119 
Takuma Tsurugaya, Koji Takeda, Takuro Fujii, Tom Segawa, Shinji Matsuo 

Thermal Management for Wafer-Scale Heterogeneously Integrated InP Lasers on BCB ................................ 121 
S. Abdi, A. Zozulia, K. Williams, Y. Jiao 

Application of Frequency Stabilized Semiconductor Lasers in Heterodyne Displacement 
Measurement .................................................................................................................................................... 123 

Rachel Jones, Kevin Williams, Erwin Bente 

Experimental Demonstration of a Micro-Transfer Printed InP-On-Si3N4 Widely Tunable Laser .................... 125 
B. Pan, J. Bourderionnet, V. Billault, D. Guenole, M. Dahlem, D. C. Altamirano, C. Cummins, 
S. S. Saseendran, P. Helin, J. Ramirez, D. Néel, E. Soltanian, J. Zhang, G. Roelkens 

WB: VCSELS AND VECSELS 1 

A New Pathway to InP SWIR VCSELs Through Nanoporous Engineering .................................................... 127 
Chenziyi Mi, Bingjun Li, Jin-Ho Kang, Rami T. Elafandy, Supratik Dasgupta, Jung Han 

Chip-Scale Random Number Generator Based on Self-Chaotic Dynamics of Broad-Area VCSELs .............. 129 
Hang Lu, Omar Alkhazragi, Tien Khee Ng, Boon S. Ooi 

Mid-Infrared VCSELs with Structured Low Loss Tunnel Junctions ................................................................ 131 
A. Simaz, G. Böhm, A. Köninger, M. A. Belkin 

Relative Intensity Noise and Four Wave Mixing in Multimode Elliptical Oxide Aperture VCSELs ............... 133 
C. Rimoldi, M. Novarese, L. L. Columbo, A. Tibaldi, P. Debernardi, S. Romero García, C. 
Raabe, M. Gioannini 

25 Gbaud VCSEL with Reduced Temperature Dependence ............................................................................ 135 
H. D. Kaimre, A. Grabowski, J. Gustavsson, A. Larsson 

WC: VCSELS AND VECSELS 2 

100Gbps/ch 1060nm Single-Mode Metal Aperture VCSEL Array at 85°C Operation .................................... 137 
Kazutaka Takeda, Yuto Iwane, Takeshi Minamiru, Tsutomu Hamada, Koga Mizuno, Kazuhiro 
Suzuki, Hideki Fukunaga, Akemi Murakami, Hideo Nakayama, Chang Ge, Xiaodong Gu, 
Fumio Koyama 

25-30 GHz Bandwidths for 980 nm VCSELs with Top MHCG Mirrors Or Top Dielectric DBRs .................. 139 
N. Heermeier, N. Haghighi, M. Gebski, M. Marciniak, S. Reitzenstein, T. Czyszanowski, J. A. 
Lott 

First Demonstration of 940-Nm VCSELs Fabricated Over 200-mm GaAs- And Ge-Substrates ..................... 141 
S. J. Gillgrass, J. Baker, C. P. Allford, A. Johnson, J. I. Davies, S. Shutts, P. M. Smowton 



Improved Thermal Performance of VCSELs on Germanium Substrates ......................................................... 143 
J. Baker, C. P. Allford, S. Gillgrass, J. I. Davies, S. Shutts, P. M. Smowton 

WD: INTEGRATION AND NOVEL LASER STRUCTURES 2 

Narrow Linewidth DBR Laser Incorporating with an Intra-Cavity Etalon ...................................................... 145 
Kazuki Yamaoka, Maiko Ariga, Yosuke Terada, Vitaly Mikhailov, Hiroyuki Ishii, Toshio 
Kimura, Tatsuro Kurobe 

Frequency-Tunable Mode Locking in a Non Conventional DFB Laser ........................................................... 147 
E. Bourgon, P. Fanneau De La Horie, A. Shen, A. Wilk, N. Vaissière, D. Néel, D. Make, K. 
Hassan, S. Malhouitre, S. Combrié, A. De Rossi 

Peak Frequency Control of Photon-Photon Resonance GaInAsP Membrane DR Lasers on Si with 
Rear-Side Spacer Waveguide ............................................................................................................................ 149 

N. Takahashi, S. Yoshida, Y. Oiso, T. Horikawa, K. Tsutsui, K. Nishimura, S. Nimura, H. 
Takahashi, M. Suzuki, N. Nishiyama 

Monolithic Integrated Tunable Laser with a Surface Grating Antenna for High-Resolution 
Beamforming .................................................................................................................................................... 151 

L. Zhang, M. Gagino, R. Pajkovic, A. Millan-Mejia, K. A. Williams, E. Bente, V. Dolores 
Calzadilla 

Multi-Tone Injection Locking of Three-Section AlGaInAS Mode-Locked Lasers for Space 
Applications...................................................................................................................................................... 153 

Di Huang, Bryant Colin, Enxia Zhang, Sharon M. Weiss, Robert A. Reed, Peter J. Delfyett 

WE: MWIR AND LWIR LASERS 2 

Continuous Wave Operation of Electrically Pumped GeSn/SiGeSn Multiple Quantum Well Laser ................ 155 
Dan Buca, T. Liu, L. Seidel, O. Concepcion, J.-M. Hartmann, Alexei Chelnokov, G. Capellini, 
M. Oehme, D. Grützmacher 

2-D Grating-Coupled Surface Emission from Phase-Locked Mid-IR Quantum Cascade Laser Array ............ 157 
S. Zhang, J.-H. Ryu, J. D. Kirch, C. Sigler, S. Ruder, T. Earles, D. Botez, L. J. Mawst 

4 μm Surface-Emitting Quantum Cascade Laser Using Photonic Crystal Embedded by MBE 
Regrowth .......................................................................................................................................................... 159 

R. Hashimoto, T. Miyagawa, S. Okuma, T. Kakuno, K. Kaneko, S. Saito, Y. Yao, N. Ikeda, A. 
Begum, T. Mano, T. Kuroda, K. Sakoda 

Development of All Group IV SiGeSn Mid Infrared Semiconductor Laser ..................................................... 161 
S. Acharya, R. Kumar, H. Stanchu, B. Li, W. Du, S.-Q. Yu 

Challenges for Room Temperature Electrically Injected GeSn Semiconductor Lasers .................................... 163 
A. Ellis, D. A. Duffy, I. P. Marko, S. Acharya, W. Du, S. Q. Yu, S. J. Sweeney 

POST DEADLINE 

Heterogeneously Integrated Distributed Feedback Lasers at 980 nm ............................................................... 165 
Nima Nader, Eric J. Stanton, Grant M. Brodnik, Nusrat Jahan, Skyler C. Weight, Ali 
Eshaghian Dorche, Lindell M. Williams, Kevin L. Silverman, Sae Woo Nam, Scott B. Papp, 
Richard P. Mirin 

Author Index 




