
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 12407 
 
 

Proceedings of SPIE 0277-786X, V. 12407 

SPIE is an international society advancing an interdisciplinary approach to the science and application of light. 

Laser Resonators, Microresonators, 
and Beam Control XXV 
 
 
 
Vladimir S. Ilchenko 
Andrea M. Armani 
Julia V. Sheldakova 
Editors   

 
 
31 January – 1 February 2023 
San Francisco, California, United States 
 
 
Sponsored and Published by  
SPIE 
                                       

 

Laser Resonators, Microresonators, and Beam Control XXV, edited by Vladimir S. Ilchenko,
Andrea M. Armani, Julia V. Sheldakova, Proc. of SPIE Vol. 12407, 1240701

© 2023 SPIE · 0277-786X · doi: 10.1117/12.2678360

Proc. of SPIE Vol. 12407  1240701-1



The papers in this volume were part of the technical conference cited on the cover and title page. 
Papers were selected and subject to review by the editors and conference program committee. 
Some conference presentations may not be available for publication. Additional papers and 
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org. 
 
The papers reflect the work and thoughts of the authors and are published herein as submitted. The 
publisher is not responsible for the validity of the information or for any outcomes resulting from 
reliance thereon. 
 
Please use the following format to cite material from these proceedings: 
Author(s), "Title of Paper," in Laser Resonators, Microresonators, and Beam Control XXV, edited by 
Vladimir S. Ilchenko, Andrea M. Armani, Julia V. Sheldakova, Proc. of SPIE 12407, Seven-digit Article 
CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510659193 
ISBN: 9781510659209 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2023 Society of Photo-Optical Instrumentation Engineers (SPIE). 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by 
SPIE subject to payment of fees. To obtain permission to use and share articles in this volume, visit 
Copyright Clearance Center at copyright.com. Other copying for republication, resale, advertising 
or promotion, or any form of systematic or multiple reproduction of any material in this book is 
prohibited except with permission in writing from the publisher. 
 
Printed in the United States of America by Curran Associates, Inc., under license from SPIE. 
 

Publication of record for individual papers is online in the SPIE Digital Library. 

 

SPIEDigitalLibrary.org 
 
 
 
Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the 
Proceedings of SPIE at the time of publication. Utilization of CIDs allows articles to be fully citable as 
soon as they are published online, and connects the same identifier to all online and print versions 
of the publication. SPIE uses a seven-digit CID article numbering system structured as follows: 

 The first five digits correspond to the SPIE volume number.       
 The last two digits indicate publication order within the volume using a Base 36 numbering 
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript. 

 

Proc. of SPIE Vol. 12407  1240701-2



  Contents 
 
 
  v Conference Committee 
  

   NONLINEAR EFFECTS IN MICRORESONATORS 
     
 12407 02  Enhancing and tailoring light-matter interaction in the near-infrared by all-dielectric 

metasurfaces supporting silicon-slot quasi-bound state in the continuum modes [12407-4] 
     
 12407 03  Sub-megahertz optical features using a resonator-free twisted Brillouin gain medium  

(Invited Paper) [12407-1] 
     
     

   MICRORESONATORS: NOVEL FABRICATION METHODS 
     
 12407 04  Ultra-high-Q-factor racetrack resonators on thick SOI platform through sidewall roughness 

improvement by hydrogen annealing [12407-6] 
     
 12407 05  Subtractive processing of thick silicon nitride waveguide resonators: a comparison of soft and 

hard etch templates [12407-7] 
     
     

   MICROCOMBS AND MICROCAVITY SOLITONS I 
     
 12407 06  Low-noise hybrid integrated frequency-agile laser and soliton microcomb for FMCW LiDAR 

[12407-17] 
     
     

   MICROCOMBS AND MICROCAVITY SOLITONS II 
     
 12407 07  Bistable solitons in third-harmonic generation frequency combs (Invited Paper) [12407-18] 

     
 12407 08  Synchronization of microresonator frequency combs in chaotic regime [12407-19] 

     
     

   MICROCOMBS, CAVITIES, AND LASERS 
     
 12407 09  Stable Kerr frequency combs excited in the vicinity of strong modal dispersion disruptions 

(Invited Paper) [12407-22] 
     
 12407 0A  On the phase noise of microwaves generated with Kerr optical frequency combs [12407-23] 

     

iii

Proc. of SPIE Vol. 12407  1240701-3



     

   BEAM SHAPING AND BEAM CONTROL I 
     
 12407 0B  Novel metrics for vector beams (Invited Paper) [12407-25] 

     
     

   BEAM SHAPING AND BEAM CONTROL II 
     
 12407 0C  Novel full beam caustic M-squared measurement system with more efficient use of sensor area 

[12407-31] 
     
 12407 0D  Beam shaping system for laser-induced crystal growth [12407-32] 

     
 12407 0E  Spatial beam self-cleaning in multimode fibers: the role of light polarization [12407-33] 

     
     

   POSTER SESSION 
     
 12407 0F  Active control of focus position of laser beams using thermally induced lensing [12407-28] 

     
     

 

iv

Proc. of SPIE Vol. 12407  1240701-4



Conference Committee 
 
 
Symposium Chairs 

Stefan Kaierle, Laser Zentrum Hannover e.V. (Germany) 
John Ballato, Clemson University (United States) 

 

Symposium Co-chairs 

Craig B. Arnold, Princeton University (United States) 
Takunori Taira, Institute for Molecular Science (Japan) 

 

Program Track Chairs 

Vladimir S. Ilchenko, Jet Propulsion Laboratory (United States) 
Paul O. Leisher, Freedom Photonics, LLC (United States) 

 

Conference Chairs 

Vladimir S. Ilchenko, Jet Propulsion Laboratory (United States) 
Andrea M. Armani, The University of Southern California  

(United States) 
Julia V. Sheldakova, AKA Optics SAS  (France) 

 

Conference CoChair 

Alexis V. Kudryashov, Institute of Dynamics of Geospheres RAS 
(Russian Federation) 

 

Conference Program Committee 

Lutz Aschke, Mahr GmbH (Germany) 
Paul E. Barclay, University of Calgary (Canada) 
Victor Brasch, CSEM SA (Switzerland) 
David Burghoff, University of Notre Dame (United States) 
Hui Cao, Yale University (United States) 
Yanne K. Chembo, Institute for Research in Electronics and Applied 

Physics (United States) and University of Maryland, College Park 
(United States) 

Francesco Dell'Olio, Politecnico di Bari (Italy) 
Jean-Claude M. Diels, The University of New Mexico (United States) 
Hans Joachim Eichler, Technische Universität Berlin (Germany) 
Andrew Forbes, University of the Witwatersrand, Johannesburg  

(South Africa) 
Pierre Galarneau, INO (Canada) 

v

Proc. of SPIE Vol. 12407  1240701-5



Thomas Graf, Universität Stuttgart (Germany) 
Qing Gu, North Carolina State University (United States) 
Stefan Hambücker, INGENERIC GmbH (Germany) 
Tobias J. Kippenberg, Ecole Polytechnique Fédérale de Lausanne 

(Switzerland) 
James R. Leger, University of Minnesota, Twin Cities (United States) 
Andrey B. Matsko, Jet Propulsion Laboratory (United States) 
Gualtiero Nunzi Conti, Istituto di Fisica Applicata "Nello Carrara" (Italy) 
Michael J. Scaggs, Haas Laser Technologies, Inc. (United States) 
Harald G. L. Schwefel, University of Otago (New Zealand) 
Haiyin Sun, ChemImage Corporation (United States) 
Hossein Taheri, University of California, Riverside (United States) 
Lei Xu, Fudan University (China) 
Jonathan M. Ward, Okinawa Institute of Science and Technology 

Graduate University (Japan) 
 

 

vi

Proc. of SPIE Vol. 12407  1240701-6


