PROCEEDINGS OF SPIE

Terahertz, RF, Millimeter, and
Submillimeter-Wave Technology
and Applications XVIli

Laurence P. Sadwick
Tianxin Yang
Editors

27-30 January 2025
San Francisco, Cadlifornia, United States

Sponsored and Published by
SPIE

Volume 13365

Proceedings of SPIE 0277-786X, V. 13365

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 Terahertz, RF, Millimeter, and Submillimeter-Wave Technology and
Applications XVIll, edited by Laurence P. Sadwick, Tianxin Yang, Proc. of SPIE 13365, Seven-digit
Article CID Number (DD/MM/YYYY); (DOI URL).

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

ISBN: 9781510684782
ISBN: 9781510684799 (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. Csriry

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, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Contents

vii  Conference Committee

TERAHERTZ SOURCES |

1336502 Stable optical beats between laser longitudinal modes for THz waves using chaotic
supremacy [13365-1]

1336503 Spoof surface plasmon polariton (SSPP) split rings for THz bandpass filtering [13365-2]

1336504 A coupled-cavity mini-array VCSEL for CW THz generation [13365-3]
DETECTORS AND SENSORS |

1336505 Suspended honeycomb photonic crystal for high selective thermal emission at infrared
wavelengths [13365-9]
RF, SUB-MILLIMETER-WAVE, AND MILLIMETER-WAVE SOURCES |

1336506 Integrated multiplexed sub-1nm optoelectronic millimeter wave CMOS technology for
embedded nonvolatile data storage, photonic IC with microwave VCSEL arrays, and
high-voltage, high-cut-off frequency nano-wireless RF ASICs [13365-10]

1336507 Photonics-based RF comb generation up to 325GHz [13365-12]

1336508 Ultra-compact tunable optical paired source for radiofrequency signal generation
[13365-13]

1336509 Photonically-enabled holographic MIMO with multiple coherently distributed antennas
[13365-14]
TERAHERTZ SOURCES I

13365 0A  Long-distance transfer and stability analysis of frequency-comb-rooted terahertz waves for
6G and beyond [13365-16]

13365 0B Spectrometer design rules for low-aberration, high-bandwidth THz spectroscopy and

imaging [13365-17]



13365 0C Frequency tunable Minkowski fractal antenna for resonant tunneling diode-based terahertz
transceivers [13365-18]

DETECTORS AND SENSORS Il

133645 0D Teraheriz testing of semiconductor devices and integrated circuits (Invited Paper)
[13365-19]

13365 0E Terahertz wave detection by doubly clamped MEMS beam resonators using piezoresistive
effect in p-type modulation-doped AlGaAs/GaAs heterostructures [13365-20]

13365 OF Terahertz sensing and imaging technology of cancer detection [13365-23]

DETECTORS AND SENSORS Il

13365 0G  Effects of AIN film thickness and operating frequency on sensing output of CO2
pyroelectric-based nondispersive infrared gas sensor [13365-26]

13365 0H 3D metamaterial absorber based on nanodisks with nanowalls structures [13365-27]

TERAHERTZ SOURCES llI

1336501 Frequency-comb-referenced high-precision THz frequency synthesizer and its application
in high-precision metrology/inspection (Invited Paper) [13365-28]

133650J) 560 GHz-band terahertz wireless communication based on subharmonic-mixing
heterodyne detection of microcomb-generated terahertz wave [13365-31]

SPECTROSCOPY

13365 0K  Identification of air gaps in teraheriz reflection imaging and mitigation of spectral artifact
using Hilbert transform [13365-34]

133650L Frequency-comb-based fast and precise continuous-wave terahertz spectroscopy for
nondestructive testing [13365-36]

13365 0M  BRDF measurements of ultrablack materials with THz quantum cascade lasers [13365-37]

13365 0N Measurement of subwavelength coating thicknesses in multilayered carbon-fiber structures
by sparse deconvolution of polarized terahertz time-domain pulses [13365-38]

1336500  All-optical microscopy with combined subcycle temporal and atomic-scale spatial
resolution (Invited Paper) [13365-39]



BEAM STEERING AND IMAGING

133650P Man-portable, real-time, passive millimeter-wave imaging sensor [13365-42]
SUB-TERAHERTZ

13365 0Q Recentresearch activities and technical challenges for subterahertz band fransmission
technology based on photonics (Invited Paper) [13365-44]
HIGH POWER

13365 0R  Security enhancement of terahertz-band communication using optical exclusive OR circuit
[13365-49]
INFRARED, TERAHERTZ, AND MATERIALS

13365 0S Infrared optical elements using unique chalcogenide glass materials [13365-51]

133650T W-band up-conversion module for passive millimeter-wave imager using folded thin-film
lithium niobate modulators [13365-52]
IMAGING AND COMPUTER VISION

133650U Enhanced dual-mode THz homodyne imaging system with C-shaped metalenses
[13365-54]

133650V GaAs/n-GaAs structures equipped with metasurfaces for thermal terahertz emitters
[13365-55]

13365 OW  Simulation studies for making improvement on properties of a direct modulation laser
diode in a FMCW LiDAR system for 3D imaging [13365-59]
MICROFABRICATION, ADDITIVE MANUFACTURING, AND 3D PRINTING

13365 0X A compact 100-GHz omnidirectional monopole probe dielectric resonator antenna
enabled by micromachined silicon coaxial cavity [13365-61]

13365 0Y Investigation on THz response of dielectric substrates for integration and packaging of

direct THz detectors [13365-63]



RF, SUB-MILLIMETER-WAVE, AND MILLIMETER-WAVE SOURCES II

1336507 Reservoir computing-based recurrent neural network for mitigating interference in
multiradar environment of photonics radars [13365-65]

13365 10  Enhancing resolution with LSTM-RNN-based band fusion in microwave photonic radar
systems [13365-66]

TERAHERTZ SOURCES IV

1336511  Multifrequency digital terahertz holography for diverse scattering material imaging
[13365-72]

POSTER SESSION

13365 12  Machine learning-based object classification using mm-wave radar at 77GHz-81GHz
[13365-73]

13365 13 Intelligent reflecting surface-aided generalized spatial modulation mmWave massive
MIMO system [13365-74]

13365 14  The influence due to relaxation resonant frequency improvement of an injected laser diode
on FMCW microwave generation in period-one oscillation state [13365-75]

13365 15 Teraheriz speciroscopy of eggshells in the 0.1-4 THz range [13365-76]

DIGITAL POSTER SESSION

13365 16 Teraheriz grating with bound states in the continuum for ultra-high Q-factor performance
[13365-33]

13365 17  Polarization-insensitive meta-absorbers operating at terahertz frequencies [13365-53]

13365 18 Optoelectironic properties of terahertz high-entropy alloy films and their modulation
applications [13365-78]



