PROCEEDINGS OF SPIE

Next-Generation Optical
Communication: Components,
Sub-Systems, and Systems XIV

Guifang Li
Kazuhide Nakajima
Atul K. Srivastava
Editors

28-30 January 2025
San Francisco, Cadlifornia, United States

Sponsored and Published by
SPIE

Volume 13374

Proceedings of SPIE 0277-786X, V. 13374

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



The papers in this volume were part of the technical conference cited on the cover and fitle 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 Next-Generation Optical Communication: Components, Sub-Systems,
and Systems X1V, edited by Guifang Li, Kazuhide Nakajima, Atul K. Srivastava, Proc. of SPIE 13374,
Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL).

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510684966
ISBN: 9781510684973 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2025 Society of Photo-Opfical 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 arficles 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.

SPIE. lsrirv

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 digifs 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.



Contents

v Conference Committee

EMERGING OPTICAL TRANSMISSION TECHNOLOGY

1337402 Whispering at the shot noise limit: communication using single photons through photon-
starved channels (Invited Paper) [13374-1]

1337403 Long-haul transmission of a 4096-ary optical eigenvalue-modulated signal (Invited Paper)
[13374-2]

1337404 Exploiting the acousto-optic effect for developing secure digital identifiers [13374-3]

1337405 The quantum age begins: now, 5, 50, or 500 years? An operator perspective on quantum
(secure) communication evolution in the next years (Invited Paper) [13374-4]
SDM TRANSMISSION

1337406 Enabling multimode SDM at reduced equalization complexity via optimized elliptical core
fibers [13374-6]
NETWORK SENSING AND WIDEBAND TRANSMISSION

1337407 Diverse sensing applications with dual optical frequency comb (Invited Paper) [13374-8]

1337408 Numerical study of high-speed opto-electronic arbitrary waveform estimator using
adaptive filter synthesis [13374-9]

1337409 Analytical and numerical hybrid capacity estimation method for multi-band elastic optical
networks [13374-10]
Al NATIVE NETWORK AND SILICON PHOTONICS

13374 0A  On-chip comb light source integration in silicon photonics (Invited Paper) [13374-15]
NOVEL OPTICAL TRANSCEIVERS TECHNOLOGIES

13374 0B Reducing the power consumption of optical interconnects by employing oDAC-based

transmitters [13374-17]



13374 0C

EEPN mitigation by local oscillator phase isolation with dual pilot carriers [13374-18]

133740D Beyond 100GHz operation of AIN-glass hybrid sub-mount for high-speed EML assembly
[13374-19]
13374 0E Pluggable and embedded optics: capacity and rate support (Invited Paper) [13374-20]
OPTICAL TECHNOLOGY FOR Al
13374 OF High-density high-speed linear 1/0 for Al clusters (Invited Paper) [13374-22]
13374 0G Energy efficient optical interconnects for Al compute (Invited Paper) [13374-23]
NOVEL OPTICAL FIBERS AND SUBSYSTEMS
13374 0H Infinitely scalable modular OXC node architecture with sparse and regular intra-node
interconnection [13374-25]
13374 01  50Gbit/s transmission at 850nm with a surface-normal electroabsorption modulator
[13374-26]
13374 0J The latest fusion splicing technologies supporting innovation of fiber optics (Invited Paper)
[13374-27]
NEXT GENERATION OPTICAL TRANSMISSION TECHNIQUES
13374 0K  Fiber fading-free dual-sideband direct detection OFDM transmission by optoelectronic
phase-conjugation processing [13374-29]
13374 0L Optical wireless convergence: development and challenges (Invited Paper) [13374-31]
POSTER SESSION
13374 OM  Enhancing traffic flow with visible light communication: a deep reinforcement learning
approach [13374-32]
13374 0N RAMII-coupled all optical digital to analog converter [13374-33]



