2026 United States National
Committee of URSI National Radio
Science Meeting

(USNC-URSI NRSM)

Boulder, Colorado, USA
6-9 January 2026

|EEE Catalog Number:  CFP26USN-POD @lEEE
ISBN: 979-8-3315-6019-5 A My,



Copyright © 2026, USNC-URS]
All Rights Reserved

Copyright and Reprint Permissions:

Abstracting is permitted with credit to the source. For permission to reprint or republish any portion of this publication, please
contact the copyright holder.

*** Thisis a print representation of what appearsin an electronic format. Some format issues inherent in the
e-media version may also appear in this print version.

|EEE Catalog Number: CFP26USN-POD
ISBN (Print-On-Demand): 979-8-3315-6019-5
ISBN (Online): 978-1-9468-1521-7

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

proceedings



TABLE OF CONTENTS

CubeSat Radiometer Constellation Simulator for the ACCURACY Framework ..o 1
Lennox Apudo, Mustafa Aksoy

Numerical Weather Prediction (NWP) Limitation on Radio Frequency (RF) Propagation Variability

during the RADAR and Electromagnetic Ducting in the Stable Atmosphere over Water (REDSAW)

(0= 111 PSS 3
Jordan McCammon, Matthew Jackson, Chance McQuaid

A Low Order Correction For Surface Curvature In Rough Surface SCALtEring .........ccoeereereeninenieneneeeseseseeenes 4
Gary S Brown

Accelerating and Augmenting Radio Imaging Pipelines via Automated Segmentation and L abeling of

HYPErspeCtral IMaGgE CUDES ..o ettt s b e b e bbb s b st et et e e e e e neeneenesbeenas 5
Ryan Loomis, Brian Mason, Eric Murphy, Tristan Ashton, Ziad Al-Halah, Jeff Phillips, El Kindi Rezig
Nikesh Subedi, |. Toledo

Meander TRL Calibration Kit for Reduced Coupling between Standards and Improved Calibration ......................... 6
B. Satterfield, L. Marzall, T. W. Barton, Z. Popovic

Electric field sensing with Rydberg atoms excited through the 7P1/2 State ........cccoevevevinereree e 7
Devin Willey, Darmindra Arumugam

LibRA: A Foundational Architecture and aLibrary of Algorithms for Radio Aperture Synthesis
QLICE S e 0] o= RUURPRI 8
S Bhatnagar, F. Madsen, P. Jagannathan, M. Heish

Scilab: A New Open-Source Frontend for CASPER TOOIIOW .......cocviiriiiiice et 9
Wei Liu, Jonathon Kocz, Dan Werthimer, Mitchell C. Burnett, Ben Godfrey

A Soft-Robotics Enabled Reconfigurable RF Capacitor ............ccieirininenieiiees e 10
Phillip A. Hagen, Patrick H. White, Ting-Yen Shih

JARGUS: Project Description and Status of the New Tristatic Radar System ... 12
Marcos Inonan, Fabiano Rodrigues, Evan Biggins, Danny Scipion, Marco Milla, David Torres
David Hysell, Jorge Chau, Kenneth Obenberger

Advancing Meteor Population Statistics via Head Echo Analysis in Mesospheric Radar Data Collected
DY SAAMER ...ttt ettt ettt E R e A £ e R e AR ARt e A e R e R et AR e R et e R R eRe e e EeR e et beEe e e ntas 13
Ana Banzer Morgado, Trevor Hedges, Diego Janches, Daniel O’ Connor, Sgrid Elschot

Fielding the Next Generation of Far-Infrared Detector Arrays with the Terahertz Intensity Mapper .......cccccoevveeeneee 14
Evan C. Mayer

What Can Global GPS Anomaly Data Reveal ADOUt SPread-F? ... 15
Amy Y. Tao, Peter W. Schuck, Aleida K. Higginson

“Cat and Mouse”: In-Situ Active and Passive Characterization of Pinned and Precursor Solitons from
RS @ T T = LT 16
J. W. Bonnell



Load-Pull Extrapolation of Adjacent Channel Power Ratio (ACPR) and Error Vector Magnitude (EVM)

107001 (01 £ J TS T TSRS TRPRPRON 17
Jonathan E. Snindell, Adam C. Goad, Justin Roessler, Austin Egbert, Casey Latham, Matthew Ozalas
Jason Boh, Andy Howard, Daren McClearnon, Charles Baylis, Robert J. Marks

RIFTS: Architecture and Design of a Radio Interferometer for Thunderstorm Studies .........cccoeveveveeveceeesceeeceeenn, 18
Frank D. Lind, Ningyu Liu, Joseph R Dwyer, Ivan Dors, Mark Sanley

A Neural Network Approach to Pulsed Amplifier LiNEarization ..o 20
Claire M. Atkinson, John M. Mower

New Verticals of Long-range Low-Latency Medium Wave (MW) Radio CommuniCation ...........c.ccoceevevenenenenens 22
Senaka B Wijayakoon, Arjuna Madanayake

RF Ducting, Thermodynamics, and Turbulence in Cases of Warm and Dry Advection over the Water -

Results from Recent FIeld MEBSUIEIMENES ........ccoiiiiieiieiieese ettt eb e e 24
Qing Wang, Katherine L. Mulreany, Ryan T. Yamaguchi, John A. Kalogiros, Raymond Hoheisel
Zhien Wang, Djamal Khelif, Jesus Ruiz-Plancarte, Tasha Hansen, John R. Amparo, Anthony Bucholtz

Stable Surface Layer Examined During REDSAW 2024 CamMPaigN ........coeerueerienerieneseneeeseeeseeesseesseessesessesssenes 25
Katherine L. Mulreany, Qing Wang

High-Resolution Duct Variability from Airborne Coherent Lidar Measurements during REDSAW 2024 ............... 26
Tasha Hansen, Zhien Wang, Qing Wang

Development and Deployment of the miniDropsonde System during REDSAW .........cccoieviiineveseeeeeeeeeeees 27
Ryan T. Yamaguchi, Raymond Hoheisel, Sean Fox, John Kalogiros, Jesus Ruiz-Plancarte
Katherine Mulreany, Anthony Bucholtz, Roy Woods, Elizabeth Shi, Joe Vinci, Caglar Yardim, Qing Wang

Variations of Sea Surface Temperatures OVer the SaltON SEA ........c.ccivieriiniererer e 29
John Regi Amparo, Ryan Yamaguchi, John Kalogiros, Jesus Ruiz-Plancarte, Anthony Bucholtz, Qing Wang

Shock-capturing quantum algorithm for the advection eqUELION ... 30
Samuel Hagele, William Gregory, Yuan Shi

Geometrical opticsin phase space: a quantumlike approach to eliminating spurious singularities at

=11 o3 0 8 o] 1 RSSO 31
[.Y. Dodin
Quantum Simulation of Nonlinear Dynamical Systems Using Repeated Measurement ..........cocccveverennenenenesenens 32

Joseph Andress, Yuan Shi, Scott Parker

Quantum Geometrical Effects on Whistler Wave Propagation ..o 34
Chris Crabtree, Enrico Rossi

A Wave-kinetic Approach to Mean-field Turbulent DYNamO ...........cccovieiiiiiesie s 35
Suying Jin, llya Y. Dodin

GNSS Ss Computational Methodologies with Application to a New Low-Cost RECEIVEY ........ccccoevvvererennennienen 36
Theodore Beach, Teddy Surco Espejo, Anton Kashcheyev, Keith Groves, Dima Paznukhov

First electron density profiles estimated from plasmalines at MIT Haystack ObServatory ..........cccccceeeeeenienieneneennn. 37
A. A. Abubakar, E. Rojas, K. Cariglia, R. Schaefer, N. Aponte, W. Rideout



HF Signal Properties Associated With Polar Cap PatChes DEteCHiON ...........ccciirireriiiiniene e
Katarzyna Beser, Gareth W. Perry

Simulation Study of Rocket Launch Induced Traveling 1onospheric Disturbances Observed by the
TRIDENT HF SOUNGET ......veteuiiiieteuiisisieiseesisastesesesestesesessssssssessssssesessssssesesessssesesessssssesessssssesessssssssessssssssesasessssesesenes
lan Collett, Camella Nasr, Scott Thaller, Federico Gasperini, Anastasia Newheart, Dan Knight

On the Use of High-frequency Surface Wave Oceanographic Research Radars as a Tool for Studying

Traveling [0NOSPhEriC DISIUIDAINCES ........c.viieiiriiirie ettt bbbttt b bbb naenes
James P. Conroy, Val Hernley, Ethan Miller, Stephen Kaeppler, Diego Sanchez, Sebastijan Mrak
Clayton Cantrall, Tom Hanley, Adam Fosbury, Teresa Updyke

D and F Region lonospheric Coupling EXPErIMENT ..........coiiiiiiiieieieeeeeese sttt see e se e e e e s saesaesbeseas
Travis Provence, Manar Hamza, Andrew Renshaw, Edgar Bering

Protecting Passive Microwave Bands for Weather FOreCasting .........cccvceveveerieieeieeinesie s sese e e st see e seeseeseenas
Beau Backus, Paolo de Matthaeis, David Lubar, Renee Leduc

Hyperspectral Ground-Level Radio Frequency Emission Survey at K- and V-bands ..o vvnerenereecenicniennens
Albin J. Gasiewski, Michael A. Hurowitz, Dulguun Baatarkhuyag, Liam McAlexander, Nimish Sabnis
Daniel Orthel, Michael Marques, Robert Belter, Aravind Venkitasubramony, Mohit Bhat, David Kraft
Olivia Egbert

Analysis of 500-2000 MHz Microwave Radiometer Measurements Over Northern Canada from the
Ultra-Wideband Microwave Radiometer (UWBRAD) ......cciiiiriiiiieee ettt ss e se e sre s
Hayden J. Ellzey, Mark J. Andrews, Joel T. Johnson

GNSS Radio Frequency Interference Risk Mapping of COSMIC-2 POD ANLENNES .......ccceeveviereeeeeeieeeeese e
Jiahua Zhang, Douglas Hunt, Jan-Peter Weiss, John Braun

Detection and Analysis of Radio Frequency Interference Effects on GNSS Signals and Positioning
o o=, TR P RPN
G. Venkata Ramana, M. Sridhar, Laxima Niure Kandel, D. Venkata Ratnam, Kshitija Deshpande

Low Frequency Radio Astrophysics and 21-cm Cosmology from the Moon Using NASA Commercial
L= g L= TSSOSO TSRS STUR PP
Jack O. Burns, Suart Bale, Natchimuthuk Gopal swamy

Detecting the 21 cm Signal of the Cosmic Dark Ageswith aLunar Far Side Radio Array ......cccceeveveeeeeeceeeceennnnn,
Willow Smith, Jonathan C. Pober

Seeking the Dark Ages of the Universe: Modeling Radio Observations with LUSEE-Night from the Far
o[ 1 11/ oo o
David W. Barker, Jack O. Burns, David Rapetti

Exploring the low-radio frequency sky with LUSEE-Night from the far side of the Moon ...
Kaja M. Rotermund, Aritoki Suzuki, Joseph Silber, Jeremy Mccauley, Suart Bale, Lusee-Night Team

Interactive Educational Platform for Digital Modulation Recognition and Signal Analysis .......cccccevvevveveeveieneennnnn,
Erwin Karincic, Lauren Linkous, Erdem Topsakal

A Video-Based Examination Framework for Electromagnetics Distance EAUCELION ............ccveerennennenneninenees
Ryan B. Green



An Application of the Aperture Field Method for use in Studying Near-Field Properties of Orbital
ANGUIAr MOMENTUM BEAIMS .....uiiuiitiitiitiite sttt sttt e eeae st aesbesaesaesbesbeseese et e s bese e e eneeneeaeeaeebe e Rt saeebesbesbeebeneesen 56
Seth Ferrell, Yahya Rahmat-Samii

Scattering Parameter Symmetriesin Monoclinic Media MeasuremMentS .........c.ccvveeievereeriereeieeeeese e ese e e e 58
Michael J. Havrilla

Backlobe Analysisin Layer-Limited Transmissive Metasurface Antennas. Theory and Validation ............ccccceue.e. 59
Wenman Hu, Yahya Rahmat-Samii

Bandwidth Increase on Wearable Antennas With the USe Of FPT ... 61
Anastasios G. Koutinos, Constantinos L. Zekios, Stavros V. Georgakopoul os

Ultra-Compact Tri-Band Slotted Patch Antenna with Parasitic Coupling for 5G and Beyond Wireless.................... 62
Nusrat Jahan, Saiful Islam Bablu, Ashikul Haque

Fast Spherical Near-Field Measurements Using an Actuated Reflector Antenna System ........cocevevecereveecencceennnns 64
Aditya Varma Muppala

Adaptive Antennas Using Shape Memory Alloys (SMA) and Additive Manufacturing (AM) .......cccoerereieinicnnn. 65
J. Hollenbeck

RF PassiVe SENSING WIith BEAMS .........ccciiuiiiiie ettt sttt te st st e st et sa e e ese e e eneeneesessesaestesbeseennentenes 66

C. Rathnayaka, B.R. Thevathasan, A. Madanayake

Helicoidal Modesin Coaxia Lines of Polygonal Cross-Section In Memory of Chamers M. Butler ....................... 68
Piergiorgio L. E. Uslenghi

A Comparison of Some Numerical Techniques for Analyzing L eaky-Wave Antennas Using Full-Wave
0] Y £ TSP USRS 69
Pratik Deb, David R. Jackson, Francisco Mesa, Guido Valerio, Oscar Quevedo-Teruel

Design of a TE-Mode Connector for a Parallel-Plate to WR-6 TranSition ..........ccccceveveneniesieseeseseeseeeeese e 70
Amin Rastgordani, Mohammadreza Pav, Joe Faia, Peerouz Amleshi, Danilo Erricolo

A Study on Whispering Gallery Mode Laser in aMicroring and aNote on Teaching It ........ccccoevveveeeriniesienieninnenns 72
Reyhan Baktur

Constructing the field and potential vector diagram and a generalized gauge equation ............cccceveeeereererienienieniennens 73

Donald R. Wilton, Robert D. Nevels, Kuo-Ho Yang

A Tribute to the Legacy of Prof. Chalmers Butler: Revisiting Appearance of Edge/Wedge Conditionsin
e 1Y o] U1 1 o] SRS 74
Yahya Rahmat-Samii

New Directionsin Design Optimization Using Al-Driven Mesh-Free Computational TOOISELS ........cceevvvrvrvreeine 75
Constantinos L. Zekios, John L. Volakis

Revisiting Eigenfunction Expansions of Electromagnetic Dyadic Green’'s Functions in Source Regions................. 76
Prabhakar H. Pathak

Analog SIC for Single-Antenna In-Band Full-Duplex Based on IMT and CirCUlator ...........ccccvvvenereseesiesieseeeenns 77
Mohammadreza Pav, Amin Rastgordani, Besma Smida, Danilo Erricolo

One Perspective on RF Spectrum: Use, Interference, R& D, and APPliCatioNS .........ccvereverieeneieneeseese e 79
Eric L. Mokole



What a Spectrum ENgineer NEEOS 10 KINOW ......c.oiiiiiiiirieie ittt e b sttt e s et aeeae e 80
Lawrence Cohen, Randy Jost

Radio Frequency Interference Characteristics and EffeCtS .......cvvviiieiecccccss e 81
Robert L. Gardner

Don't Kick the Can Down the Road: Why a Technological Solution is Needed to Avoid Future
S o1 ot {11 = 82
Charles Baylis, Andrew Clegg, Austin Egbert, Douglas Scker, Adam Goad, Casey Latham, Robert J. Marks

SpectrunX - Radio Frequency Interference Measurement Systems and EXPeriments ...........cooeeevereeninienencnennens 83
Frank D. Lind, Mary Knapp, Nick Laneman, Scott Palo

Digitally Controlled Preselector for 5G mmWave Out-of-Band Emissions Measurements ...........ceceeevveveeveeeeeeennns 84
Ryan S. McCullough, Jeffery A. Wepman

Practical waveform design for embedding communications onto radar EMISSIONS ........c.cceveereeneienere e 85
Patrick M. McCormick

Forcefield for the Stars: RFI Characterization, Control, and Cancellation for AStronomy .........c.ccccceceveeveneieseniene 86
Andrew Nguyen

Movable Antenna-Aided Secondary Transmitter and Incumbent Local Memory and Feedback for RFI

Mitigation and SPECLIUM COBXISLENCE .......ccveiieiierieeeieeeeeeee et ete s e sae st te e stestestesaese s e e e s eseesesseeseesessessestesteseensensenes 87
Alireza Vahid

Opportunistic Spatial Reuse with L ocation-Aware Beam Selection for Spectrum COeXiStence ........coevveeveevrvrnnens 89

Tiep M. Hoang, Alireza Vahid

From Beginningsto Legacy: The First and Last Ten Y ears of Prof. V. N. Bringi’s PolarimetricWeather
RAOAI RESEAICH ...ttt bbb e bbb e b e e Rt Rt R Rt Rt bt bt b e b e n e 91
Kumar Vijay Mishra, Merhala Thurai

Bringi’slegacy: differential reflectivity and its applicationsin radar Meteorology .........cccceeveierevererereeseeseniesiennens 92
Alexander V. Ryzhkov

An overview of the CSU-CHILL dual-offset Gregorian weather radar antenna.........ocooeeveeeneeneienecesese s 93
Patrick C. Kennedy, David A. Brunkow

Advancing Polarimetric Raindrop Size Distribution Retrievals with Double-Moment Normalization and
Y=ot o T g Tl = g 1T o USRS 95
Gyuwon Lee, Kyuhee Shin, Merhala Thurai, Kyo-Sun Sunny Lim

Tribute to Prof. V. N. Bringi: Characterization of Winter Precipitation Using In-Situ Field
Measurements and Polarimetric Radar ODSEIVALIONS ........ccuvicieieiiirie et see e sres st s s sbessressabe s sreessesesbessnnesressans 96
Branidav M. Notaro$

Bispectrum Inversion to Separate Weather and Non-Weather Radar EChOES ... 98
Samuel Pinilla, Kumar Vijay Mishra

The Legacy of Professor Bringi: Building Bridges Between Atmospheric and Radio Science and
o L0 T= = oo RO 99
M. M. Bell, B. Dolan, I. Schluesche, V. Chandrasekar, J. George



Drizzle Droplet Distribution Retrieved with Ka-band Vertically Pointing Radar ...........cocooeiiieieieiniiiencee 100
Christopher R. Williams, Kaitlyn Loftus, Marcus van Lier-Walqui

The Calibration of Differential REFIECIIVITY .....covcveieiiice sttt s n s 102
John C Hubbert

The Experience and Results of the Sixth Edition of The University of Houston's Class on How to Build
GEOSCIENCE INSITUMENES ...ttt e st e e e e e e seesesse s e seestesteseesee e seeseenseneeneeseesessesaeeseneeseeseeteseensenseeeneenensennens 103
Andrew Renshaw, Edgar A. Bering

M easurement of Anomalous Propagation Using Signals of OPPOItUNILY ........ccceeeeeeirierieniniene e 104
Alec J. Yip, C. Robert Anderson, Seven W. Ellingson

Finer-resolution Sea lce Detection Using Spire Near-Nadir GNSS-R and SMAP ... 106
Ming Li, Jiahua Zhang, Jan-Peter Weiss, John J. Braun, William Gullotta, Maggie Seziak-Sallee

Analysis of Grazing Angle Reflection Events Observed by PlanetiQ Low Earth Orbiting Satellites....................... 108
Hyeyeon Chang, Y. T. Jade Morton

Modeling and Analysis of Vegetation Effectsin UAV Network Coverage Prediction with LiDAR and
NV IDIA SIONMNERT .....oiiititiiiririeteitnesste ettt sttt et esbeseae e seebes e st se e b e b et se s b e b es e e s o e b eb e Rt sE e b ek e st e s b b e b e neab b ebe bt seseebebe s 109
Joyita Halder, Mohammad Ehsanul Hoque, Tanvir Anjum, Mehmet Kurum

Using Numerical Fractal Process of Diffusion-Limited Aggregation (DLA) for Generating Simulated
Scenarios of Equatorial Plasma Bubbles (EPB) PIUME GEOMELTY ........cccccevveviiiierieeeeeieeeeete st 110
Rezy Pradipta, Charlie S. Carrano, Keith M. Groves

Machine learning based classification of ionospheric scintillations during ionospheric stormsin the
CUNTENE SOLAI CYCIE ..ttt b bbbt bbb e bbb bbbt bbbttt be s 111
Jacob Hall, Kshitija Deshpande, Chintan Thakrar, Nick Gachancipa, Mason Lee

Expanding GNSS Ground-Based |onospheric Monitoring: Retrieving Absolute TEC from
L ow-Elevation Wideband Signals During May 2024 Geomagnetic Storm Period ..........ccocveierinenenevieneesieceeene 112
Madeline C. Evans, Brian Breitsch, Jade Morton

lonospheric Energy Filtering Observed During Gammarray Burst GRB-221009A .........cccoovveveveveseeeesee e 113
James D. Camp, Robert C. Moore

Radio Frequency Wave Propagation in the lonospheric Density Irregularities: Ray tracing and

FUIT-WAVE SIMUIBLIONS ...ttt bbb bt bbbttt bt bt sttt 114
Eun-Hwa Kim, Isaiah Scaffidi, Jay R. Johnson, Syun’Ichi Shiraiwa, Joseph Huba, Kornyanat Hozumi
Smon Wing

Multiscal e Electrodynamics of the Subauroral 1onosphere: Effects of the lonospheric Valley ... 115

Anatoly V. Streltsov, Evgeny V. Mishin

Relation Between the SAR Arc and STEVE DUuring SUBSEOIMS .........cccoiiiiiiicenc e 116
Baoyue Huang, Toshi Nishimura, Lunjin Chen, Bea Gallardo-Lacourt, Emma Bruus, Eero Karvinen
Carlos Martinis, Eric Donovan, Donna Lach, Alan Dyer

Simulating Sporadic-E Using Neutral Winds computed using a High-Resolution Whole-Atmosphere
MOGE!L (HIAMOM) ...t eesses e essees s sss s sssessses s s anss s es s sssnssnsssnssssessensssessssssssnsses e 117
Patricia Minthorn Franke, Erich Becker, L.J. Nickisch



Parametric Modeling and Analysis of Lightning Sferic Waveforms for D-region Remote Sensing ...........ccoceeveeee. 118
Mason W. Matrazzo, Hunter C. Burch

An Optimized L ossless Compression Algorithm for Very Low Frequency Data.........ccccueveeeeeeeresesienesesesesnns 120
Benjamin Smith, Hunter C. Burch

Parametric Amplifier with Plasma Discharge Time-modulated CapaCitor ...........ccoecierrenrenenereeneeseeseeeseenes 122
Zahra Manzoor, Alexey Shashurin

Direction Finding of Auroral Radio Emissions: Simultaneous Observations and Ray Tracing of
Medium-Frequency BUrSt @O HISS ..ot et b e st ne e 124
Tedi M. Godfrey, James W. LaBelle

HF ocean wave scattering measurements USING HAARP ..........ooi ettt s en 125
San Briczinski, Joseph Coombs, Carl Sefring, Mark Setten, Paul Bernhardt, Mike McCarrick

High-Amplitude Electric Fields and Particle Energization in Fast Earthward Flows: THEMIS
OBSEIVELIONS ...ttt ettt b ettt s e bt e bt e e bt beae b e R e e b et e b e e eb e sEeb e HEeb e s e eb e s b e bt s A eRe e b e R e e b en e e b et e b et e b e neebe st ebeneene 126
M.E. Usanova, RE. Ergun

Analysis of ELF Whistler-Mode Waves Observed in the DSX EXPErTMENES .......ccccoeieiinene e 127
Anatoly V. Sreltsov, Jay M. Albert, Michael J. Starks

Emulating Global 21 cm Cosmology Observations from the Lunar Far Side to Achieve Quick and
Reliable PhYSICal CONSITAINTS ........ccveieiiiieieetese st stesesee st et e sae e e e e s e e e testesrestesbessessassese s esseseeseeseesesseasestestessessensenen 128
J. Dorigo Jones, J. O. Burns, D. Rapetti, D. W. Barker

Adventuresin Al with the Long Wavelength ATTAY ..o 129
Jayce Dowell, Greg B. Taylor

Integrating Modern Al into Radio Astronomy Software: A Critical Analysis of Costs and Feasibility .................. 130
Brian Welman, Marcellin Atemkeng, Oleg Smirnov

Bridging Explainable Deep learning and Large Language Models (LLMs) for Radio Galaxy
Classifications: A Novel Investigation of Agentic LLMsfor Interpreting Explainable Al ........ccooevveevevicieenee, 131
C. Chuma, B. Welman, M.T. Atemkeng, O.M. Smirnov

Empowering the Next-Generation ALMA ImMaging With Al ..o 132
Fabrizia Guglielmetti, Philipp Arras, Ivano Baronchelli, Matteo Bonato, Massimo Brescia
Giuliana Cosentino, Michele Delli Veneri, Torsten Enf3lin, Vishal Johnson, Giuseppe Longo, Jakob Roth
Julian Rustig, Felix Stoehr, £.ukasz Tychoniec, Eric Villard

Telescope Control with Machine Learning: Pointing Corrections and Observation Scheduling ...........c.ccccveeveeee 133
Paul Chichura, Alex Drlica-Wagner, Thomas Crawford, Alexandra Rahlin

Forecasting the interferometric phase stability at the VLA with machinelearning ...........cccccooevveevevcccccceccce, 134
Brian Svoboda, Bryan Butler, Daniel Faes, Paul Demorest, Kyle Massingill

RFI Toolbox - Standardized Framework for Radio Frequency Interference Detection and Benchmarking ............ 135
Preshanth Jagannathan, Srikrishna Sekhar

Principles and Applications of Multipath Cross-Correlation Radiometry (MXCR) .....cccoooeverininenenenee e 136
Albin J. Gasiewski



Design Methodology for Broadband Ka-Band GaN Power Amplifiers Through Impedance Trajectory

Analysis and Reactance-Aware MatChing NEIWOIKS ........couiiuiiiieiiiee et 137
Asmita Dani
Flat and Arbitrary Frequency Responses from Windowed Nonlinear Chirps ........coovoeveveverieveevecescese e 139

David W. Cox, Adam C. Goad, Austin Egbert, Charles Baylis, Robert J. Marks

Low Power Battery-less and Wirel €SS BiOSENSING ......couvrireririeerieerieereeeseees st ssenes 140
Cecil K. Williams, John L. Volakis

Automated Detection of Faulty Rain Gauges using Advanced Interpolation for Improved Precipitation
EESLIMBEES ...ttt b bt b et h e b e h R R R e R R e SRR R R R R R R R e R E R Rt Rt n Rt R Rt nenn 141
P. Yudhistar Sai, Renzo Bechini, V. Chandrashekar

Snowflake Classification Using Machine Learning for Improved Scattering Characterization ...........cccccveeeeeennee. 142
Nickolas V. Rhodes, Hein Thant, Branislav M. Notar oS

Impact of Non-ldeal Antenna Characteristics on VOD Retrievals for GNSS-TransmiSSOmMetry .........coccvvereeeennee 143
Mohammad Ehsanul Hoque, Mehmet Kurum

Toward Accurate P-Band SoOp-R from UAS: Antenna Constraints and Operational Parameters .............cccceeeeee 144
Tanvir Anjum, Mehmet Kurum

A Method to Localize Plasma Density Enhancements Along Lines of Sight to Background Radio
Sources Through PSP/WISPR' S FIEld Of VIBW .....ccueciiiiiee ettt sttt s 145
Kenny N. Kenny, Jason E. Kooi

Observations of a New Radiation Belt Structure Following the May 2024 Solar Storm With CALET on
the INternational SPACE SEALION ..o bbbt b et b et b e st e e b b 146
Anthony Ficklin, Alessandro Bruno, Lauren Blum, Nicholas Cannady

Study of high latitude ionospheric scintillations as a space weather impact of irregularities, using

MOdeling and MAECHINE TEBIMING ........oiuiiiiirieite ettt sttt e e et be e e e e e e e e e e seeseeaeeaesbesaesaesbesbesbeseeneas 147
Kshitija Deshpande, Matt Zettergren, Pralay Vaggu, Andres Spicher, Leslie Lamarche, Toshi Nishimura
Don Hampton, Marie Bals, Chintan Thakrar, Nick Gachancipa

ScintPi 4.0: Description and measurements of low latitude phase scintillation ..........c.cccovevvevievieiesese e, 148
I. G. Wright, J. Gomez Socola, F. S. Rodrigues, J. F. G. Monico, |. Tsuchiya, A. O. Moraes
M. A. N. de Azevedo Filho

Revisiting lonospheric Tomography Across Scales: Nonlinear Fitting with Electron Density Profiles
AN Gravity WaVE SIGNBEUIES ......cveuirieiiriiirtiesieeet ettt b bbbt ket b et b et b et b e e bbbt st bne 149
Maya E. McKean, Enrique L. Rojas

Unsupervised Machine Learning for VLF Sferics Discovery Using CNNs and Dimensionality
REUCTION ...tttk e et bt h et E et E e se bt 4o bt £e b s e eh e e R e bt e R e Rt e R e ae e b e e eb e e e b e seebeneebesrebenneneas 151
Soencer Plep, Hunter Burch

Real-time ionospheric data assimilation using an automated oblique ionogram trace extractor ...........cccceeveceveenens 153
Matthew Hogan, Kelsey Kramer, Shawn Kraut, Sergey Fridman, L.J. Nickisch

How Bad Could It Be? Quantifying the Errors in Quasi-Midpoint Mapping for Ingesting Oblique
(LoTaT0 0 = PP O PRSP 154
Joe Hughes, Lj Nickish, Matt Hogan, Kelsey Kramer, Sergey Fridman



Investigating Spectral Features and Multiscale Structuring of lonospheric Irregularities in the Auroral
RS o [Lo g U T oo Y oTo (= [T ol ST R 155
Pralay Vaggu, Gary Bust, Kshitija Deshpande, Gytis Blinstrubas, Seebany Datta-Barua, Matt Zettergren

The saturation properties of EMIC waves and heating of Cold iONS ..........ccccvieii i 156
Shujie Gu, Lunjin Chen

Observational analysis on the relationship between Chorus waves and MeV electron precipitation ............c..c....... 157
Jorge Romero-Minaya, Lauren W. Blum

Evolution of NWC Transmitter Wave Power Distribution During the Propagation from the Topside
lonosphere into the INNEr MagnEtOSPRENe ..........coo it e et e e e ene 158
Zhiyang Xia, Lunjin Chen

Ground Detected Stimulate Electromagnetic Emissions Near the High-Frequency Active Auroral
Research Program as a Means of Measuring lonospheric EIectron TEMPEratUre ..........cocveeveveveseseseeseeeeseeeenens 159
S McKay, P. A. Bernhardt, A. Morris, M. J. McCarrick, S. J. Briczinski

Rydberg sensor performance review, prediction, and comparison to traditional radio receivers..........ccceovevvevennnen. 160
Jamie MacLennan, Kathryn Nicolich, Zachary Hardesty-Shaw, Neel Malvania, Bonnie Marlow
Charlie Fancher

Simultaneous Detection and Direct Demodulation of Communication Signals Using a Rydberg

ATOM-BASEH SENSOF ...ttt bbbt e st R Rt Rt bt bbb e s e bbbt bbbt e 161
Sone B. Oliver, Samuel Berweger, Eugeniy E. Mikhailov, Dixith Manchaiah, Nikunjkumar Prajapati
Christopher L. Holloway, Matthew T. Smons

Rydberg Dissipative Time-Crystals for ELF to VLF Field SENSING ....cccoveieieieececece e 162
Darmindra D. Arumugam

Ground Penetrating Radar Imaging Using a Rydberg AtOm RECEIVET ........c.covirnirninnense e 163
William J. Watterson, Nikunjkumar Prajapati, Rodrigo Castillo-Garza, Samuel Berweger
Noah Schlossberger, Alexandra Artusio-Glimpse, Christopher L. Holloway, Matthew T. Simons

Advancing Biomedical and Sensing Antennas: The UCLA AntennaLab EXPErience .......ccccovvenenineiencnienene 164
Yahya Rahmat-Samii

Efficiency and Safety Analysis of Wearable Wireless Power Transfer with Double-Sided Fractal
L = 0= = T TSRS SE RPN 165
Abbas Ali Lotfi-Neyestanak, Sma Noghanian

A Wearable Loop Sensor System for Joint Angle Estimation with Two Degrees of Freedom ..........ccccceeevvivrnnnene 167
Yingzhe Zhang, Asimina Kiourti

Textile Integrated MIMO Antenna with Distinct Elements for On/Off Body mmWave 5G Wearables ................. 169
Damilya Abzhanova, Jawad Ahmad, Galymzhan Nauryzbayev, Mohammad Hashmi

Opticaly Transparent WearablE@ RFID ............cvoicieiiicice ettt sttt te st st e be e seansensennennenens 171
Sarah Johnson, Erdem Topsakal

Wearable Antenna Technology: A Review of Contributions by Penn State CEARL ......cccoevveevevvecvceve e 172
Connor J. Haney, Douglas H. Werner, Pingjuan L. Werner

Washahility of Cotton based Frequency Selective Surface (FSS) for 2.4 GHz WIFI Shidlding .........ccccooveninenene 173
Amber Nunnally, Erdem Topsakal



A Hybrid Reconfigurable Wearable Antennafor Body-Centric 0T AppliCations .........ccooevvererinerenienieieeeeeene
Akkula S. Vaishnavi, Debanjali Sarkar, Partha P. Shome, Sembiam R. Rengarajan

Wireless Power Transfer Study for a Subdural Distributed Spinal Cord Stimulator Array ........cceeeveveeeveveeeennnne.
Marinus H. Daling, Kaveh Ramezani, Lawrence Larson, David Borton, Arto Nurmikko, Vincent Leung

Wireless Power and Information Transfer System Employing DGS based RESONALOrS .........cccvvererererereerieninnenes
Anel Murat, Zhanel Kudaibergenova, Galymzhan Nauryzbayev, Mohammad Hashmi

Case Analysis of the 2017 Tropical Storm Irma over Huntsville, Alabama, using Ground-based
Measurements and S-band Polarimetric Radar SCANS ..o
Merhala Thurai, Patrick N. Gatlin, Mathew T. Wingo

Using polarimetric radar in pursuit of understanding microphysical processes— building on the Bringi

= 0 YR SPTSS
B. Dolan, M. M. Bell, L. Beard, S. Saleeby, V. Chandrasekar

KPOP-MS 2023 Field Campaign and Mesoscale CONVECEIVE SYSIEIMS .......cvvererenereneneseseeseesee e seeeeseseesessenes
GyuWon Lee, Jeong-Eun Lee

Characterizing and Profiling Freefall Snow Particles Using the Snowflake Measurement and Analysis
ST L 0 OO O PRSPPSO
Hein Thant, Nickolas V. Rhodes, Branislav M. Notaros

Magnetospheric Response to Solar Activity: Insights from Magnetic Duct Observations...........cccccceveeveveeveeeenene.
Dori Sein, Salman A. Ngjad, Anatoly V. Streltsov

Dual LF/MF/HF interferometer at Toolik Lake, Alaska, to investigate auroral radio emissionsS .........cccocevvererienens
James LaBelle, T. Godfrey, S Kaeppler, D. McGaw

The New Mexico Tech Space Weather EXPIOFEN ........cooii ittt st s et e e e sne s
Anders M. Jorgensen, Seda Senay, Ashok K. Ghosh, Janos Lichtenberger, Hien Vo Bich

First Results from the TRACERS Double Probe Electric Field Instrument (EFI) ......cccoovveveeieveececiccececece e,
J. W. Bonnell, R. A. Roglans, M. Oieroset, K. A. Goodrich, S. Shaver, J. LaBellg, |. Cairns

Exploring Plasmaspheric Hiss Generation Using Computer Vision-Guided Wave Analysis ........cccocveveevncvinnennn.
Paraksh Vankawala, Robert Marshall

Radiation Belt Electron Dynamics: A Comparative Perspective from Earth and Jupiter ...........ccccoeeieinininicnenne,
Wen Li, Qianli Ma, Longzhi Gan, Xiaochen Shen, Juno Team

ELF/VLF Whistler-Mode Waves in Magnetic and Density-double dUCLS ...........ccccceveienenie e
Salman A. Negjad, Anatoly V. Streltsov

EMIC Wave Observations Deep in the INner MagnetoSPhEre ..o
M.E. Usanova

Electron Precipitation Driven by Ducted Lightning-Generated WhIsStlers ...
L. Gan, Q. Ma, W. Li, L. Blum, D. Miller

Energy Spectrum Analysis of Rapid Electron Precipitation Events within the Plasmasphere Detected by
L W= o O 2 ST
Drake Miller, Lauren Blum, Xinlin Li, Yang Mei, Longzhi Gan



Assessing lonospheric Specification with GIoTEC through Observing System Simulation Experiments............... 194
Dominic Fuller-Rowell, Tzu-Wei Fang, Tibor Durgonics, Joseph Hughes

Reconstruction of the D-Region from HF Measurements Using GPSII Assimilative Modé ...........ccccocvevvivieennann. 195
Sergey Fridman, L. J. Nickisch, Kelsey Kramer, Ivan Galkin, J. Vincent Eccles, Joseph Malins

The use of alocal ensemble transform Kalman filter (LETKF) on data from the Array for VLF Imaging
(o 1 (T B R (= 1o o OO SE TSRO TSP 197
James M. Cannon, Robert A. Marshall

Tomographic Reconstruction of Plasma Density During the GIRAFF 381 Sounding Rocket Mission ................... 198
Alexander Mule, Romina Nikoukar, Robert Michell, Emma R. Mirizio, Paul A. Bernhardt
Ledlie J. Lamarche, Kristina A. Lynch

Determination of lonospheric D Region Reflection Height Using HAARP ELF/VLF Transmissions.................... 200
Gabriel R. Da Slva, Mark Golkowski, Malek Abusnina, Raahima Khatun-E-Zannat, Robert Moore

A Citizen SCIence HF ChanNEl SOUNGET .......cooecviiieeiei e e ettt seeee s evte s ettt e seareesssseesassesssasseesaseeesabesssssaessareeesasseesanes 201
Robert T. Johnk

Matched-field phase-calibration Of & SParSE array ........cocceie it s 203
Ted Rogers, Patrick Bidigare

Coherent ISM DiSpersion SIMUIGLION ..........ccuiiiiiiiieiisese st stes ettt te s tesre st e besse s ensesae e eseesessesnesressees 205
R.A. Donnachie, J. Schoeman

Constructing an Arbitrarily Polarized EM Field from PE OULPUL ...........ccviiriiniireeeneesee s 207
Zachary H. Beever

Complete Sampling of the uv Plane with Realistic Radio Arrays: Introducing the RULES Algorithm,
with Application to 21 cm Foreground Wedge REMOVA ...........coeiiiiiiiiiiiiese et e 208
Vincent MacKay, Zhilei Xu, Ruby Byrne, Jacqueline N. Hewitt

Progress in Determining Soil Parameters near the Mapper of the IGM Spin Temperature Experiment
Antenna using an Open Source Ground Penetrating Radar DIONE .........c.ccoveveieiniiine s 209
Francis McGee

Altitude estimation of radio frequency interference sources viainterferometric near-field corrections................... 210
Jade M. Ducharme, Jonathan C. Pober

THE LWA SWaIN TEIESTOPE ...ttt sttt s et be bbb e b e e e et e e et e aeeae e Rt ebesbesaeseeebesbeseens et e e et eaeeneeneebenaas 212
Greg B. Taylor, Jayce Dowell, Craig A. Taylor, Tom Maccarone, Judd D. Bowman, Gregg Hallinan

A Coherent All Sky Monitor for Detecting Local Universe Fast Radio BUISES ..........ccocevevenieieviesieieececeseeeenens 213
Pranav Sanghavi, Liam Connor, Vikram Ravi, Vishnu Balakrishnan, Saren Daghlian, Michael Gutierrez
Charlie Harnach, Mark Hodges, Calvin Leung, Advait Mehla, Obinna Modilim, Mel Lin, Nimesh Patel
Lingzhen Zeng

At-Scale Radio Astronomy Software - A case for Modern DevOps and Performance Engineering ..........ccoeeeveeee. 215
Preshanth Jagannathan, Sanjay Bhatnagar, Mingyu Hsieh, Felipe Madsen

Deploying the CASPER Tool-Flow on an Intel Development Board Using a Scilab Front-End .............cccceeeeueeee. 216
Benjamin Godfrey, Wei Liu, Mitchell Burnett, Jonathon Kocz, Dan Werthimer



Characterizing Radio Dish Beams Using GNSS Satellite SIgnalS. .....cocoereereirierenirere e 217
Shronim Tiwari

Machine-L earning-Enhanced, Reconfigurable Impedance Matching and Decoupling Networks at the
Ll o T 218
Saeed Bilaki, Arman Afsari, Barry D. Van Veen, Nader Behdad

Microwave Sensing of Water Accumulation using @ MiCrOStHiP LiNe ....cc.cvvueirieineienerrerese e 220
Arum Okwo, James Usher, Brandon Herrera, Stephen T. McClain, Yang Li

An HF Diplexer for Simultaneous Multi-band COMMUNICALTONS .........c.coueririeririre e e 221
Jacob Abramow, Songyi Yen, Dejan S. Filipovic

Flexible Digital Downconversion in CASPER Framework with RFSoC for Radio Astronomy, Radar,
ANAWI el €SS COMIMUNICALIONS ......veuveveieierietereetesiete st st stese bt ste e beseebeseebeseebesaeseseesessesestesesbeneebeeebeseebesenbeseesesensens 222
Ridge D. Poll, Mitchell C. Burnett, Karl F. Warnick

Ultra-Wideband RF-Photonic Integrated Instrument For Planetary Boundary Layer Sensing ........ccccveeevenerieenen. 223
Mehmet Ogut, Shannon Brown, Sdharth Misra, Eric Kittlaus, Pekka Kangaslahti, Janusz Murakowski
Michael Gehl

Prototyping Extreme Plasmons to access PV/m fields using experiment E-339 at SLAC ... veieieieiecincnene 224
Aakash A. Sahai, D. Graham, K. Tirumalasetty, A. Knetsch, P. Taborek, B. O’ Shea, M. J. Hogan, |. Rajkovic

Laser alignment of nanofabricated plasmonic tubes with ultrarelativistic el ectron beam for the E339
experiment at SLAC National [aDOIAE0NY .......c.coeiieieieieecese e sttt e et reere st e resre st e beneesranen 225
Kalyan Tirumalasetty, David Graham, Mark Golkowski, Aakash A. Sahai

Thin-Film GeTe PCM RF Switch: Reduced Stack-Up Complexity Using a Thermal Modeling Approach ............ 226
Abu Hena Murshed, Sourav Dutta, Ifana Mahbub

RF-Induced Heating Dependence on Lead Spacing on Active Medical Devicein Dual Leads at 1.5T
VIR ettt bt e b bt £ b bRt £ £ b b £ £ b e b £ e £ E RS Re £ A A SR e £ AE A e R e R e AR e R et e R AR e RenE A e b ek et e bRt e et 228
Yuhui Xu, Lingfei Zhang, Qingyan Wang, Angela Grace Huang, Zhongrui Wang, Ji Chen

Low Complexity Quantum Enhanced SEnSiNg ATChItECIUIE ..........coiviiiiie ittt 230
Anr S Helmy

Analytical Quantum Full-Wave Solution of Single-Photon Transport Through a 3D Transmon ..........ccc.eeeveeneene. 231
Soomin Moon, Thomas E. Roth

Electron Scattering in MOSFETs Based on the Schrodinger Equation Using 2D FDTD .......cccoiirienincncneseniene 233
Kai Ren

Cryogenic Calibration Techniques for Quantum-Based RF MErOlOgy ........cccoveeieieneiesieieeeeeeeceeese e s 235

Jeremy N. Thomas, Johannes Hoffmann, Nathan E. Flowers-Jacobs, Anna E. Fox, Nicholas R. Jungwirth
Raegan L. Johnson-Wilke, Paul D. Dresselhaus, Samuel P. Benz

Quantum Theory of Anderson Localization and Classical EM AppliCatiONS .........ccoeeveerenenenninseeese e 236
A. Ishimaru
A Transport Theoretic Model for the Dynamics of Quantized EM Signalsin Random Media...........ccocceeveieenene. 237

Saba Mudaliar



Frequency-Tunable Sensitivity Enhancement of an X-band Rydberg-Atom Microwave Receiver ...........cccoceeuenee. 238
Georgia Sandidge, Zoya Popovi¢

Exact Numerical Algorithm for Efficient Simulation of AtOMIC SENSOIS ......ccvciiviiiieie e 239
Omar Nagib, Thad G. Walker

Cryogenic RF Calibrations and Standards for Quantum COMPULING .....ccceevevereereeeeireresese e seeseseeseeseeeeseesessenses 240
Peter Hopkins, Lafe Spietz, Adam Srois, Manuel Castellanos-Beltran, Nathan FlowersJacobs
Elyse McEntee Wei, Chris Long, Dylan Williams, Paul Dresselhaus, Sam Benz

Report on aNon-LT1 ElectromagnetiCS WOIKSNOP .......coociiririiiriie et st 241
Ryan S. Westafer
Field-Based Transition of Vanadium Dioxide for Nonlinear AppliCations ..........cccccvverenieseresieeeere e 243

Carolina Hau Loo, David L. West, Sree Adinarayana Dasari, Walter Disharoon, Nima Ghalichechian

Transmitting and Receiving Properties of a Traveling Wave Parametric Amplifying Array Antenna..................... 245
K. C. Kerby-Patel

Broadband Frequency Control using Fast Time-Modulated M etasurfaces with Optimized Topology .........cccceu.... 246
Daniel Richardson, Marcus Wolff, Alan Brannon

Enabling Reliable Coexistence of Dynamic Transmitters. Progress on In-Situ Monitoring for Adaptive

WWITEIESS SYSLEIMS ...ttt ettt ettt ettt st st e s ae st e be s te st e st e st e e eneeseeseeaeeReeeeaReeseebesEeseeatesteseenaentensennennenennen 247
Rebekah Edwards, David W. Cox, Adam C. Goad, Trevor Van Hoosier, Aravind Venkitasubramony
Michael Marques, Austin Egbert, Charles Baylis, Albin Gasiewski, Robert J. Marks

Design Aspects of aDigital Phased Array Demonstrator for Spectrum Sharing EXperiments ........ccocvevvvvievereenns 248
Nate Golding, Ariana Kazemi, Zoya Popovic, Laila Marzall

A Tapered Slot Array with High Gain and Enhanced Scanning RELUIN LOSS ........coooeieerierieninere e 250
Isaiah Pisani, Kevin Hernandez, Nainesh Lad, Laila F. Marzall

A 3-Stage GaN W-band LNA for High LINEAIILY .......ccccciviiiiieiie et eneens 252
Brennah Satterfield, Seth Johannes, Taylor Barton, Zoya Popovic

Propagation of Lightning Generated Whistler Mode Wavesin Latitude Limited Magnetospheric Ducts................ 253
Raahima Khatun-E-Zannat, Vijay Harid, Mark Golkowski, Oleksiy Agapitov, Poorya Hosseini

An Active System to Broadcast High Power VLF Whistler Waves and Eliminate Radiation Belt Particle
Fluxes that are a Hazard to Satellite EIECITONICS .........ccvrveirieiriisieeeie et e 254
P. A. Bernhardt, S. McKay, A. Howarth, |. Kuzichev, J. Baumgardner

Lightning-induced precipitation as a probe of MeV electron dynamics in the inner radiation belt and slot
1= 1o o S 255
Lauren W. Blum, Max Feinland

CLARE: Classification-based Regression for Electron Temperature PrediCtion ...........cocoovervineineineccneneseenns 256
Naomi Maruyama, Michael Liang, Blake Dehaas, Xiangning Chu, Takumi Abe, Koh-Ichiro Oyama

Studying the Evolution of Density Structuresin the Plasmasphere Using Joint VVan Allen Probe
OBDSEIVELIONS ...ttt ettt ettt st b e b s e bt se st s e e bt e e st s E e s e e E et e E e e eE e Ao eb e 1Eeh e A e eb e 1Eeb e AR eR e e R ese e R e ae e R e e e R e neebeseebeneebenrenen 257
Tyler B. Bishop, Lauren W. Blum



Recent Progressin Smallsat Constellations, Beam-Steering Arrays, and Cognitive Sensing for

Microwave Imaging and Sounding Of the AtMOSPNENE .........coiiiiiiiie e e 258
W. Blackwell, M. Abedin, V. Chandrasekar, S. Farzana, C. Kataria, S Jeon, R. Ledlie, Z. Li, A. Milstein
W. Moulder, M. Pieper, G. Rebeiz, S. C. Reising, R. Thomas, P. Wang

Sensing Earth’s Planetary Boundary Layer using Next-Generation Hyperspectral Microwave Sounders:
High-frequency Microwave and Millimeter-wave Radiometer HD ...........ccccooiveieieseseseeeeeee e 260
Seven C. Reising, Ahmed Mohamed, Omkar Pradhan, Akim Babenko, Shannon T. Brown, Alan B. Tanner

Pekka Kangadahti, Renish Thomas, Sharmin Farzana, Malisa Abedin, Adam Whitney

Tropospheric wind measurements with AMISR-14: Experimental setup and preliminary results ... 261
Alexander A. Massoud, Fabiano S. Rodrigues, Jorge L. Chau, Karim M. Kuyeng, Danny E. Scipién

Characterizing the Atmospheric Channel during a Long Term Troposcatter EXperiment ...........cococeveevvenereneniene 262
Jacob DeFilippis, Kate Adams, Edward M. Bertot, Sunil V. Ramlall, Jia-Chi S. Chieh

A Novel Transformer-based Deep Learning Model for Satellite Precipitation Enhancement ..........cccccceevevveeennne. 264
Liping Wang, Haonan Chen

The Impact and Sources of Radio Frequency Interference 0N GNSS SIgNalS ......cocvvvvvrvvenenesenereseeeeesese e 266
Endawoke Yizengaw

RADAR and Electromagnetic Ducting in the Stable Atmosphere over Water (REDSAW) Propagation
Data Acquisition Working Group (DAWG) Standard for Data ProCESSING .......ccoeereeererierenerese e e see e 267
Chance McQuaid, Jordan McCammon

Preliminary Joint Inversion Results Using Drone-Based Datal ..........cc.ccveeeeeereiesese et 268
Elizabeth A. Shi, Caglar Yardim, Joe Vinci

In-Situ Calibration of Large Vertical Antenna Arrays for Overwater Propagation Research ...........ccccveevervcenns 270
Patrick Bidigare, Ted Rogers, Anthony Bucholtz

Assessing the Correspondence of Array-Based Polarimetric Differences to Wind and Wave Activity .................. 272
Ilana Heintz, Patrick Bidigare, Ryan Yamaguchi, John Regi Amparo, Qing Wang

Long Duration Maritime TropoSCatter EXPEITMENT .......ccccviiiiie e st se ettt st sttt seenae e 274
Sunil V. Ramlall, Jia-Chi S. Chieh

TEM Cell for 3 GHz Pulsed Microwave Exposure and Monitoring of the Thermoel astic Response of
Tissue: Aperture Design and CharaCteriZatiON ............cccveereirieierieree ettt et s be s ebe e b e 276
Carissa J. Roper, Chu Ma, Susan C. Hagness

In Silico Temperature Assessment of Tibial Nail System: Influence of Surgical State, Bone Adhesives
and Implant Characteristics at 1.5T and 3.0T MRI ......ooiiiiiiiiiee e e 278
Ananya Nandikanti, Jianfeng Zheng, Stuart A. Long, Ji Chen

Study of SAR and Ohmic LossesinalLayered Brain TisSUE MOE .........ccccevveiiiiiiesie s 280
Sma Noghanian, Hamed Fazel-Rezai, Abbas Ali Lotfi-Neyestanak

Effects of EMF Resonant Frequencies Across kHz, MHz, and GHz Bands on Cancer Cell Viability and
CEll-CYCIE DYNAMICS ...ttt bbb bbb h bbbt b et b e e e bbb e bbbt b et st e e be e s 281
Abigail Johnson, Hakki Gurhan, Frank Barnes



Muulti-Phenotypic Dynamics of Cellular Growth and M etabolic Responses to External Electromagnetic
SEIMUIT vttt b e b e bt oo b e bt e bt eE e s e e R e e e R e e e R e e e E e e e e R e Ae e Rt A e b e s R eb e e R eR e e R e Rt e R e Rt R et e R e ne R e e ere e 282
Nhat Dang, Jason Keller, Frank S Barnes

Rotman Lens-Fed CP MIMO Antenna Array for Multi-Target Human Vital Sign Detection ..........ccccceevevveienene 283
Karthik Kakaraparty, Nathan Dawson, Onur Toker

Design and Evaluation of a Passive Implantable RFID System for Emergency Medical Applications.................... 285
Seyma N. Tufan, Erdem Topsakal

A Review of AntennaDesignsSfor UAV PlatfOrmsS ..ot s 286
Taimoor Khan, Sembiam R. Rengarajan

Enabling Practical UAV-Swarm Based Phased Arrays Through Magnetic RF CONNectors .........cccocveceeeeecenvennene, 288
Junming Diao, Bidya Debnath, Mst Mostary Begum, Prashant Neupant, Brooke E. Molen

Designing an RF Hat for an X-band CubeSat ANtENNAL ...........ccoeireininnenre e 289
Gabriel Burdan, Boston Abrams, Anantha Datta Dhruva, Scott Palo

Circularly Polarized Meshed Patch Antenna using Diagonal MeSh LineS .........ccooeiiiiiienennencnesesee e 291
Ethan Wayland, Reyhan Baktur

Design Study of Folded Cylindrical Helix Antennafor HF Maritime CommuniCations ...........cccceevvvveveeesenesvennn, 292
Aadesh Neel, Songyi Yen, Dejan Filipovi¢

Opticaly Transparent and Flexible ITO Antennas for NEXt-G .......ccccevereeeierieeeee e 293
Alptug S Ayyildiz, Erdem Topsakal

A Study on the Challenges of Optically Transparent Reconfigurable Intelligent Surfaces Using Indium
THN OXITR ..ttt b e bbbt b ae bt b e e R e ee e b e 1o e b e 4o eh e SR e b e A e eh e AR eR e AR e R e R e e R e e R e e eR e ne b e neeb e e enenrene e 294
Michael Suche, Lauren Linkous, Erdem Topsakal

Additively Manufactured Wideband mmWave Reconfigurable Metasurfaces ..........cccovcvveveciiievesesesieceeeeeeee, 295
Fineus Reilly, Jing Wang, Gokhan Mumcu

Validation of Reconfigurable Intelligent Surface (RIS) Scattering Model in the Context of a Digital
VI ettt ettt ettt et st e et e s e e s beeaeeebeeasesbeeaseebeenseeaeeseeaeesbeeaeesheensesheeabeebeenbeehsenbeehe e beeReeeheentesheentenheetenheebesaeenrena 296
Jacob Tamasy, Daniel Richardson, Ryan Montoya, Marcus Wolff, Cody Scarborough, Alan Brannon

A Viability Study of Optically Transparent Frequency Selective Surfaces for Electromagnetic Pulse
S aTT= Lo 1 o [OOSR 297
Robert E. Calabrese, Dani Walters, Benjamin C. Wilkinson, Lauren Linkous, Ryan B. Green

Foot Gesture Recognition using a FMCW Radar and Deep Convolutional Neural Networks ..........cccccceveveeeenenee. 298
James Usher, Nathan Hunter, Jordan Edwards, Scott Koziol, Yang Li

A Time Synchronization Model with Time-Reversal Robust to Multipath Channels ... 300
Michael Baram, Jonathan Chisum

Adaptive Waveform Implementation on RFSoC FPGA for Multistatic Radar ..........cccooevieeieininnineccneceee, 302
Ryan Watson, Alex Pierce, Karl F. Warnick

Digital True-Time Delay (TTD) based Ultrawideband Beamformer on an RFSOC ..........ccccvvvenevevecsieceeseeeeene 303
Kefayet Ullah, Satheesh B. Venkatakrishnan, John L. Volakis



COTS mmW radar systems for remote sensing Of Vital SIONS .......couiiiiriieriie e e
Anastasios G. Koutinos, Constantinos L. Zekios, Stavros V. Georgakopoulos

Non-Coherent DSSS-OQPSK Communication Link using Software-Defined Radios (SDRS) .......cccceeeevveiecvenne,
Arnaldo J. Sans, John M. Willis, Wilfredo Rivas-Torres, Satheesh B. Venkatakrishnan, John L. Volakis

Scalable Al Enginesfor Widehand Ratgio ML .........cooiiiiiriiieenie et e s
G. Rathnasekara, B. Gayanath, H. Weerasooriya, H. Slva, A. Madanayake, Justin Delva

Jammer Resistant Analog APPRrOXIMELE DIFT ........ooiiiiiieereee ettt e et be e ae b e
Michael Nilan, Arjuna Madanayake, Vinod Kurian Jacob, Sudhakar Pamarti

Analysis of ELF/VLF Transients Observed Durations during the Perseid Meteor ShOWer .........ccccceeveeveveeieenenne,
Robert C. Moore, Richard W. McCoy

Modeling The Effect of Mode Conversion 0n Meteor PlaSMAS ..........coviriririeenieeneene e
Michael Kwara, Sgrid Elschot

Spatio-Temporal Evolution of lonospheric Irregularities and Their Impact on GPS Positioning: Insights

From the May 2024 SO SEOIM .....c.oiiiiiietirie ettt ae b be s aesb e bese e se e ee e e e eneese e st eaeebesbesaesbesbeseeseentenen
Wagar Younas, Yukitoshi Nishimura, Weixuan Liao, Josh L. Semeter, Sebastijan Mrak, Y. Jade Morton
Keith M. Groves, Tetsuo Motoba, Tim Everett

Intermittency of Electron Density Turbulence in the lonosphere During Geomagnetic Storms ........ccccceeeeeeevenene
Romina Nikoukar, Andres Spicher, Wojciech J. Miloch, Lasse B. N. Clausen

Impact of the extreme westward auroral electrojet on the ionosphere: A case study during the 23-24
F N o ] B0 22 = (o 1 OO P T SOTST PRSPPI
Yunbo Liu, Qingyu Zhu, Ying Zou, Shunrong Zhang

Analysis of High-Latitude Total Electron Content and Scintillation during Recent Geomagnetic Storms.............
A. J. Coster, A. Weatherwax, N. Aponte, K. Groves, T. Beach

L-Band Scattering from a 15 Foot Fir Tree with the Inclusion of Near Field EffectS I ........ccocoevviveievvcicececenn,
Edward C. Michaelchuck, Roger H. Lang

Efficient LOS Path Loss Estimation Through Multiple Vegetation Classes ...
Nathanael J. Frisch, Daniel J. Breton

Troposcatter Path Loss and Delay using Parabolic RF Propagation and Turbulence Scattering
[ 0= 00T 01 o] oo | USSR
Amit Itagi, Jonathan Gehman, Nathaniel Winstead

Preliminary Scintillation Analysis using Phased Array in Ducting ENVIironments ..........cccccoeveveveveeneeceeeeseeeeeene,
Joseph Vinci, Caglar Yardim, Elizabeth Shi

Off-axis laser-radiation detection based on intensity interferometry: effects of atmospheric turbulence
ON the SIGNAI-TO-NOISE AL ......eveeieieiieeet ettt bbbt b et b et b et b bbbt bt st e et
Elizabeth Bleszynski, Marek Bleszynski, Thomas Jaroszewicz

Path L oss Measurement of EM Waves Propagating through a Heterogeneous Channel ...
Saba Mudaliar

A Decoupled Model for the Mean RCS of an Object Below a Rough SUIface .........ccvveveveveceececieeeeeese e
Joseph J. Gedney, Joel T. Johnson, Robert J. Burkholder



Remotely Sensing Near-Surface Temperature and Humidity Vertical Profiles Over the Ocean .........cccceeeieeennee.
Daniel P. Greenway, Caleb R. Sease, Lara Gonzalez Saba Dillmann, Karina Griffin, Joe Vinci
Caglar P. Yardim, Erin E. Hackett

Rocket Launch Induced Traveling lonospheric Disturbances Studied by TIDDBIT .....cccoocevveveeieenieseeece e
Scott Thaller, Anastasia Newheart, lan Collett, Geoff Crowley, Junk Wilson, Dan Knight

2D Graded-Index Effectsin Radiative Transfer: A Discontinuous Galerkin Method ............cocecevveeeeeecieeeeeeee s
Md Ershadul Haque, Reza Abedi, Saba Mudaliar

24/31 GHz Dua-Band Phased Array for Water Vapour RagiOMELIY ..........cocoeeiiririininere e
Heinrich E. A. Laue, Tinus Stander

LO Considerationsin a 183 GHZ MIXEr-FIrSE WV R ......cooiiiiiiiicese sttt e e e et snesrenn
Reuben Neate, Tinus Stander, David Hiriart, Sanley Kurtz

CubeSounder: Flying a Novel 3D Weather Imaging Sensor on a High-Altitude Balloon ...
Tyler Karasinski, Michael Baricuatro, Daniel Bliss, Sean Bryan, Delondrae Carter, Walter Goodwin
Jonathan Greenfield, Christopher Groppi, Jae Joiner, Kyle Massingill, Philip Mauskopf, Bianca Pina
Philip Rybak, Scott Smas, Roshni Suresh, Joesph Tinlin, Peter Wullen

Scanning Water Vapor Radiometers for CMB Observatoriesin Chile and at South Pole ..........cccceviiiiiiiiienn.
Scott C. Mackey, Alexander Papen, Denis Barkats, Darcy Barron, lan Birdwell, Sofia Fatigoni
John M. Kovac, Scott Paine, Matthew A. Petroff, Abigail Vieregg

Development of Next Generation Very Large Array Tropospheric Calibration ...........cccoceeevviieveveveseseeveeeceee
Kyle D. Massingill, T. K. Sidharan, Yoshiharu Asaki, Brian Svoboda

RCS of Targets due to Excitation With StrUCtUred WAVES ..........ccoviiriiinernese et
Matthew J. Dodd, Kaobe Prior, Joseph Diener, Veysel Demir, Atef Z. Elsherbeni

High-Gain Circularly Polarized Quadrifilar Helix Antennafor Multi-Target Farfield EM Sensing ...........cccceeuee.e.
Karthik Kakaraparty, Onur Toker

Neural Network-based Approach to Design FSS Configuration Applicable for Tunable Structures........................
Farzad Mir, Farshad Ebrahimi, Lida Kouhalvandi, Mahtab Jeyhani, Ladislau Matekovits

Direction Finding viaa Single Moving Receiver and Weighted Spherical Harmonics .........c.ccccooevveneceneccnecenne,
William G. Shoub, Hunter C. Burch

Scattering and absorption by lossless-index, conjugate, and anti-hermitian ObjectS ..o
Ari Shvola

Characteristic Mode Analysis of the Interaction of Hermite-Gaussian Beams with Wires ..........ccocoeeeevevveecnenen,
Matthew Kunkle, Md Hasibul Islam, Matt Lindboe, Roy Allen, Atef Elsherbeni, Edward Garbocz
Hichem Guerboukha, Ahmed Hassan

5G Millimeter-Wave Cellular User Equipment Measurements for Precipitation EStimation ..........ccoccvcveerereeceennns
Aj Cuddeback, Scott Palo

Wave Propagation in Time-Varying PlASIMES ........ccccceiiiiiiiiieee ettt st s sne e
Hossein Mehrpour Bernety, Mark A. Cappelli



Dual-Polarized Ground-Penetrating Radar for Characterizing Electromagnetic Propertiesin Stratified
SPECUIBE IMEBOIA ...ttt ettt b s bt et s b e b e b se e e e e e e e aeeRe e et e Rt eb £ ebe s Rt ebeebesbesE et e e e neenseneeneeneanennas 351
Christopher K. Chock, Thomas G. Pratt, Luke Saladis, Robert D. Kosdler, Eric Jesse

Wideband, 1-bit and Low-Phase Error Reconfigurable Inteligent Surface for 5G/6G Communications ................ 352
Tatiana Valera, Savros Koulouridis, Satheesh B. Venkatakrishnan, John L. Volakis

Genetic Algorithm-Based Metasurfaces for Flexible Beamforming DESIQN ........ccoeevirrinninnineeneeseeseeeseens 353
Daniel Lu, Quang Nguyen, Georgios C. Trichopoulos

RIS-Aided Near-Field ISAC for Smart Vehicle Cabins ..o 354
Ziyu Chen, Alvin Yang, Matthew T. Kouchi, Wayne A. Shiroma, Aaron T. Ohta, Yao Zheng, Hanging Guo

Wave-Controlled RIS with Physics-Based Unit-Cell Model for Oblique INCidence ........ccccocevvveievececieceececeee 356
Miguel Saavedra-Melo, Benjamin Bradshaw, Filippo Capolino

Reconfigurable Holographic Surfaces with Optically Driven Control CirCUItIY ........coooverreneieneineerecreeneens 357
Feiyu Shan, Georgios C. Trichopoulos

Steerable Reflectarray formed of Tightly Coupled Dipoles Acrossa6:1 Bandwidth ...........ccocooeieinininincncnene, 358
Zayed Mohammad, Muhammad M. Hossain, Tatiana Valera, Cedric W. L. Lee, Theng H. Gan
Satheesh B. Venkatakrishnan, John L. Volakis

Full-wave Validation of a Network-Based RIS Beamshaping Framework ...........cccccoevvvenienereciieeeceee e 359
Kavian Zirak, Anish Pradhan, Harpreet S. Dhillon, Mohammadreza F. Imani

Beamforming with a Metasurface Connected to Reactive Loads/NEtWOrks ........ccccovevveereeenenieniesese e see s 361
Anthony Grbic, Malik Almunif

One-Shot Beam Training for Reconfigurable Intelligent SUMaCeS ... 362
Qiufeng Rui, Jurui Qi, Haoze Chen, Ruiyi Shen, Atsutse Kludze, Heyu Guo, Gabriel Rebeiz
Yasaman Ghasempour

Beamsteering by a Finite 2-D Hybrid Reconfigurable Intelligent Surface with Mitigated Quantization
(0] =SSOSR 364
Sajedeh Keshmiri, Suren Jayasuriya, Mohammadreza F. Imani

The SY STER/COUSIN Sounding Rocket: Targeting Small-Scale Auroral Region Energy Deposition ................. 366
David Malaspina, Nickolay Ivchenko, James Clemmons, Rod Heslis, Allison Jaynes, Marilia Samara
Robert Michell, Matthew Zettergren, Wesley Cole, Carl Himpsel, Sally Hasel schwar dt

Radio Emission, PlasmaWaves, and Charged Particles in Jupiter: Quasilinear Analysis and Modeling of

JUNO SPACECTAI DBEA ......eeueeueeeeiieiereeie ettt sttt e et ebeeaeeaesbesbesaesbe b e seese e b e mee e e e eneeneeaeebesbenaesbesbesbesean 367
Peter H. Yoon
Observation of soliton excitation by a charged object in aflowing plasma..........ccccooviivieniiiie s, 368

Krishan Kumar, Erik Terejo, Ami DuBois, Alexander Hyde, Gregory Lusk, Piyush Mehta, Thomas Rood
William Amatucci, Earl Scime

The Origin of Non-Gyrotropic Distribution Functionsin Compressed Magnetotail Current Sheets...........ccoccceeee. 369
Ami M. DuBois, Chris Crabtree, Emily Lichko, Guru Ganguli



Space Measurements of A Rocket-Released Turbulence (SMART) ..o e 370
George Gatling, Carl Sefring, Gururdas Ganguli, Joseph Coombs, Christopher Crabtree
William Amatucci, Jason McLain, William Farrell, Alexander Fletcher, Robert Holzworth
Michael McCarthy

lonospheric Dynamics and Its Impact on RF Applications During Superstorm EVENtS ..........ccoceveeeveveeeieveseennns 371
Endawoke Yizengaw

Distributed Observations of Mid-Latitude L-band Scintillation and TEC Response to the 2024 Gannon

(0 1 S 372
Isaac G. Wright, Josemaria Gomez Socola, Fabiano S. Rodrigues, Reeshab Anumula
Christiano G. M. Brum, Pedrina Terra, Kshitija Deshpande, Philip J. Erickson, Nathaniel Frissell
Michael Hauan, Dan Layne, Miguel Rojas Quesada, Yvelice Castillo Rosales, Jan Sojka, Ludger Scherliess
Smon G. Shepherd, Gregory Taylor

Response of High-Latitude GNSS Scintillations to lonospheric Gradients and Particle Precipitation

DUring SEOrMS @0 SUDSLOMTS ........oouiitiriiitiiesie sttt ettt s b b e e e e e se et e s e et e aeebeebesaeebesbeseese e beeeneennennens 373
Jay R. Johnson, Braeden Peterson, Noah D. Koliadko, Smon Wing, Christopher Inae, Sebastijan Mrak
Yukitoshi Toshi Nishimura, Eun-Hwa Kim

URSI NRSM Abstract Modeling of the ionospheric irregularities and scintillation during moderate and
extreme Storm timeS iN Nigh TBHTUAE ........cocuiiicecec e et st a e e e e neenenns 374
Pralay Vaggu, Kshitija Deshpande, Matt Zettergren, Toshi Nishimura

A 1420 MHz Offset Feed for the Westford Radio TEIESCOPE ......c.vvviiirieiriiiriiriene s 375
Daniel B. Sheen, Samuel Thé, Frank D. Lind

Propagation Measurementsin the 7 GHz Band Near the VLA TElESCOPE ......civervirerieiieriiierie e 377
Sarah Tanveer, Ali Abedi

The Black Hole Explorer: A Space VLBI MiSSion CONCEPL ......ocveiiiiieiieieeieeeeeeeeee ettt st naenas 379
Daniel P. Marrone

Validating Deep Neural Networks Trained with Circular and Elliptic Cylinders .........cccoevievnennenneneieneeneens 380
Giuseppe Carluccio, Eros Montin, Christopher M. Collins, Riccardo Lattanzi, Daniele Riccio
Giuseppe Ruello

Uncertainty Quantification of Breast Tissue Properties for Microwave Breast Cancer Detection ..........cccccceeeee. 382
Kaitlin L. Hall, Cynthia M. Furse

Differential Microwave Sensing for Localizing Breast Tumors. A Voxel Model Simulation ..........ccccccevveeevnienene 383
M Shifatul Islam, Audrey Havrilla, Asimina Kiourti

Advances in Numerical Radio-Frequency DOSIMELrY Of INSECES .......ccovveiririnieiirieesiecs e 385
Arno Thielens

Human Tissue Phantoms Based on Carbon-RubDEr IMIXEUFES ..........coiiiiiiiiinieie et 386

Nico Kadonaga, Ocean Reamer, Joseph Dunbar, Zoya Popovic

Low-cost software-controlled phase shifting network for generating spatiotemporally variable
LTz YL 0] 1 =SSR 387
Kobe Prior, Aidan Malensek, Matthew Dodd, Atef Z. Elsherbeni

Antenna Arrays Optimization for Generating Structured BEAMS ...........coovvvieieneneseeree e s 389
Matthew Lindboe, Matthew Kunkle, Roy Allen, Hichem Guerboukha, Ahmed M. Hassan



Fast Algorithm to Optimize a Reconfigurable PiXel-Based ATy ...t s 390
Luke Mello, Justin Roessler, Aadi Mehta, Hannah Sanders, Austin Egbert, Charles Baylis, Robert J. Marks
Dimitrios Peroulis

Microstrip Patch Antennas for Creeping-Wave EXCITalion ..........cccovvieeiericrieieeieceeese e 391
Nanik Ram, Maliha Rahim, David R. Jackson, Shantanu Sarkar, Jose L. Contreras-Vidal

Circularly Polarized Patch Antennas for use in Mining ENVIFONMENES ..o 392
Slje Ostrem, Atef Z. Elsherbeni, Jamal Rostami

Design of Circular Array Lenses Through the Quasi-Conformal Transformation OptiCS .........ccooevererierereeieeennene 394
Edward R. Wawrzynek, Songyi Yen, Dejan S Filipovic

Ridge Gap Waveguide (RGW)-Based Antennafor Long Range High Power Beaming Applications..................... 395
Nayan Sarker, Aditya Dave, Ifana Mahbub

An Active Embedded Pattern-Based Model for Polarimetric Mutual Coupling in Finite Arrays .......ccoceeeeveneenee 397
Jeffrey P. Massman

Properties of Tightly-Coupled Self-Complementary RECIENNA ATTAYS .......ooviriiieriereeereeeee et 399
Spencer Orne, Alexandra Montgomery, Zoya Popovi¢

Interference Monitoring with NRDZ-as-a-Service at Hat Creek Radio ObSErVaory .........ccccvvveeevieviesiesieseeeeene 400
Curtis Watson, William Young, Patricia Larkoski

Wi-Fi Interference on a Satellite System iN GEO ...t s e 401
Mustafa Harun Yilmaz

L-Band Mobile-Satellite Uplink Interference to GPS: Measurements and SImulations ...........ccocevevenereeneeiieieeene 403
Yankai Peng, J. Nicholas Laneman

A Simple Formula for the Mean Peak-to-Average Power Ratio of Sampled Complex-Valued White
Gaussian Noise and Its Application to Radio Spectrum MEaSUrEMENES .......cc.cveieeeeerere e 405
Adam Wunderlich, Aric Sanders

Estimating the Number of Captures Required to Characterize In Situ Received Power M easurements of
Deployed 5G Networks in the Presence of NONSLaiONAITLY .........ccovvererirrneiineeesereeeeseses e 406
Aric Sanders, Adam Wunderlich

A Comparison of Fast Techniques to Monte Carlo Techniques for Aggregate Modelling Including

L1 111 = RS 408
Joel Dumke
Modeling and Measurement of NASCTN SEA Sensorsin CBRS ECOSYSIEM ......ovcveicvecieeeeceeese e 409

Thao T. Nguyen, Duncan A. McGillivray, Aric W. Sanders, Todd Schumann

Preliminary Selection Criteria and Considerations for Receiver Site Installation at McMurdo, Station
N 1= 1 o (o 410
Adam C. Hicks, Robert J. Achatz

Long-Term Calibration Trends and Observations from Deployed NASCTN SEA Sensors........cccccevrverenenenienn 412
Todd Schumann, Aric W. Sanders, Duncan A. McGillivray

Exploring Energy Transport Mechanismsin the Quiet Time Radiation BES ........ccccevvevieveeecisenc e 413
A. Brenner, A. Glocer, M. C. Fok, S. B. Kang, A. Higginson, P. Schuck



In-house electronic systems for driving multi-loop antenna phased arrays for launching whistler and
EMIC mode waves in [ah0oratory PlASMES. ........ccoecerererirere et s e b st sae b b e e e s e e e e e e eneeaas 414
Kyle D. Hrenyo, William E. Amatucci, Dennis Papadopoul os

Laser Induced Fluorescence Measurements of Flow Velacity in aRotating PlasmalLayer .........ccccceveveevveveeeenenne. 415
Alexander Hyde, Erik Tejero, Bill Amatucci

Pulse Shaping for Enhanced Time of Arrival AnalySiSat HAARP ..o s 416
Quinn D. Hunter-Gilbert, Hunter C. Burch

Updated Method for lonospheric Tomography using Unconventional GNSS SIgnals ........ccccoeveveneneneeseeiieieeene 418
Brenna Royersmith, Brian Breitsch, Jade Morton

VLF Wave Generation viaHF Heating as a Plasma Diagnostic af HAARP ... iisece e 420
Taylor J. Lindley, Hunter C. Burch

Optimization of VLF Wave Generation via Beat Wave HF HEBEING .......ccoeevieiriiiniresesesese e 422
Christopher B. Lathram, Hunter Burch

M easurements of the lonization Efficiency of Silicon Micrometeoroids During Ablation in Air and N2 ............... 423
Santiago Pinzon-Cortes, Austin Smith, Juan Diego Carrillo-Sanchez, Zoltan Sternovsky, Diego Janches

On the Persistence of Landau-Damped Solitons for Space-Debris DELECLION .........cccccvevevieverieveeeeeereee e 424
Ashwyn Sam, Chris Crabtree, Sgrid Elschot

Influence of Meteor-Induced |onospheric Disturbances on HF Radio Signal Propagation ............cccccveevenenenennen. 426
Xueyicheng Xu, Zheng Liu, Mingcheng Yang, Taniish Agarwal, Maxwell Mamishev, Gokul Nathan
Sep Makhsous, Nick Donnangelo, Mickey Batson

Tracking the Orbits of Small Space Debris with lonospheric PlasmaWaves ... 427
P.A. Bernhardt, B.E. Eliasson, W.A. Scales, A. Howarth, V. Foss, R.L. Scott, S McKay

Persistent ELF/VLF Radio Bursts: A New Impulsive Radio Transient Associated with Bolides.............ccccccueueee. 428
Robert C. Moore, R. William McCoy, Nick Donnangelo, Mickey Batson

Satellite unintended emissions and radio astronomy Challenges under ITU-R RA.769-2 ........cccocvviineieneicnenennnne 429
Gregory Hellbourg

EMILY : Electro Magnetic Interference Ledger & FreQiStIY ..ot 431
Gregory Hellbourg, Neal Patwari, Ning Zhang

Designing for and Teaching Radio Astronomy in a High-RFI ENVIrONMENt ............cccceveveveieveeeceeece e 433
Jorian Benke, Daniel Sheen, Oliver Trevor

Radio Astronomy: Maintaining ACCESS t0 the SKY ......coeriiiriireee e 435
Frank K. Schinzel, ChrisDe Pree

Electromagnetic Compatibility Control Plan for the DSA-2000 Radio TEl€SCOPE ......coveerereruerererienie e seesiesie s 436
Abraham J. Otto, Francois B. Kapp, Gregory Hellbourg

RFI Mitigation for 3.3 GHz CH Observations of Dark Molecular Gas with the Arecibo 12 m Telescope............... 437
L. Gallagher, H. Ramos, W. Dellinger, D. Anish Roshi, M. Burnett, W. Liu, D. Werthimer, A. Smith
E. M. Butler, R. A. Rodriguez-Solis



Survey of Satellite-driven Unintended Electromagnetic Radiation at 50-70 MHz with the
O gV 1TV Lo (< 7= o Il F = o 1< S U P O SSR 439
John Marino, Nicholas Rainville, J. Monaco, Scott E. Palo, Gregory Taylor, Jayce Dowell

The Impact of Mega-Constellations on Radio ASITONOMY .......c.cveieiriienese st 440
Samuel Thé, Frank D. Lind, Daniel Sheen

Characterizing Low-Frequency RF Signatures of Aircraft with the OVRO-LWA .....cooeeeeereee e 441
Gregory Hellbourg, Balthasar Indermuehle, Dylan Grigg, Cees Bassa, Xiang Zhang

Error Estimation Techniques for Adaptive Anisotropic hp-Refinement in Computational
Electromagnetics Using the Refinement by Superposition Framework ............ccooeeeiiinineneneecse e 442
Ross D. Stauder, Jeremiah Corrado, Branislav M. Notaro3

Radiation Loss Induced by Sidewall Roughnessin Planar Dielectric Waveguides ............ccoccvevevesenesieseeieeeneen, 443
Bikesh Shrestha, Ata Zadehgol

Adjoint and Surrogate Model Methods for Uncertainty Quantification and Adaptive Mesh Refinement
in Radar Cross SeCtion COMPUEBLIONS ..........ciueiiuirirtiiriene ettt sttt se st et eb s b e b e bt se e et ese b e e benessenes 445
Christopher Erickson, Jake Harmon, Stephen Kasdorf, Branislav M. Notaro3

Heuristic CPML Tuning with Particle Swarms using Auxiliary Simulations ..........cccccocoereinininie e 446
Seven Perry, Clint Shider

Computer Aided Design Integration into Finite-Difference Time-Domain SIMUlations............ccoceeeveveceiieseeseennns 448
Henry L. Nance, W. Clint Snider

lonospheric Modification by HF Heating with Stepwise Frequency-Swept Pulses: Duct Formation,
Excited ELF/VLF Wave Generation, and Guided Propagation ............ccccveerrrinninnenseseseseeeseeesesesesesseeseenes 450
Salman A. Nejad, Dori Stein, Nicholas Harwood, Anatoly V. Streltsov

Comparisons of ELF and VLF Recordings of Lightning IMPUISES ........ccoiriririnene e 451
M. Golkowski, A. Sandersfeld, M. Abusnina

Vadlidation of Single Station Lightning Location Estimation Technique with WWLLN Data..........ccccceeveeveeeenene 452
Ashanthi Maxworth, Janos Lichtenberger, Mark Golkowski, Prasanna Liyanage

ELF Group Velocity Remote Sensing of lonospheric Disturbances from Gamma Ray Bursts and Solar
FLAIES ...ttt et et eebe et e e be e beshe e besaeeabesheebeeheebeehb e beeheaabe e teaheeaneeheeresaeetesaeentesaeebenraen 453
Mark Golkowski, Zenon Nieckarz, Jerzy Kubisz, Michat Ostrowski, J. Lichtenberger

Generation of Super Low Fregquency Signals at the HAARP Fecility for Long Range Propagation .............cccc...... 454
Malek Abusnina, Mark Golkowski, Gabriel Da Slva, Raahima Khatun-E-Zannat, Robert Moore
Jerzy Kubisz, Michat Ostrowski, Janusz Mlynarczyk

Wideband Circularly Polarized Receive Fixed Beam Array Antennafor Ku-Band SATCOM .......cccccevevvevevnennns 455
Nhat Truong, Satish K. Sharma, Raif Farkouh, Jia-Chi S. Chieh

A Compact Wideband Circularly Polarized MIMO Antennafor High Data Rate Communications ...................... 456
Sharif Uddin, Abu Horaira Hridhon, Matvel Stalmakou, Tutku Karacolak

Co-located Individually Excited Dual-band Miniaturized Loop Antennas Utilizing Inherent Impedance
V= o a1 oo [PPSR 457
Arthur E. Gratas, Sanghamitro Das, Nhat Truong, Satish K. Sharma



A Multi-Beam Lens-Assisted Tri-Band Shared Aperture with High Frequency Ratio .........ccccooeieeiriniencnincnene,
Md Nur Alam, Elias A. Alwan

NRL SPADE-3 EXPEITMENTY . .iiiiieiiiieieeeectieese e esre e te st e aete e e e eseesesseesestessesaestessessensassessenseseeseeneesessessesrenses
Bill Amatucci, Erik Tejero, George Gatling

Hunting for Electromagnetic Solitons in the LaOratory ... sesre e
Erik Tejero, Chris Crabtree, Dave Blackwell, Rualdo Soto-Chavez, Ami DuBois, Bill Amatucci

Impacts of Resolved Gravity Waves on Global-Scale Wave Variability in the lonosphere-Thermosphere
SYSEEM: A CBSE SEUAY ...ttt ettt sttt ee e e e e se e e e s e e e e st eheehe e Rt ebeebesbesheebeabeseeaeenbe e e e eneeneeneeneenennis
Federico Gasperini, Hanli Liu

4-D Lomb-Scargle Spectral Analysis Technique for Studies of the lonospheric Effects of Rocket
Launches Based on DyNasonde ECNO Dl ...........ccveeieiiiiiiieie ettt st sre et st a e a e enesnesnesnens
J. Hughes, N. Zabotin, L.J. Nickisch, L. Zabotina, J. Malins

Tracing Medium-Scale Traveling lonospheric Disturbance Propagation with TRIDENT ......cccoovveeereeceeincnennns
Anastasia M. Newheart, Scott Thaller, Federico Gasperini, lan Collett, Geoff Crowley, Dan Knight

Unraveling Storm-Time lonospheric Disturbances: The Roles of PEFsand TIDS ..o
Lauren Christenson, Naomi Maruyama, Laila Andersson, Shunron Zhang, Luis Navarro

Utilizing a Quasi-Specular Scattering Model to Enable Monte Carlo Simulation of Specular Meteor
L0 o N L= Y0 4 SRS
J. Monaco, John Marino, Scott E. Palo

Toward a Polarimetric Theory of Meteor Radar EChOES ..o
John Marino, Nicholas Rainville, Scott E. Palo

Investigating Plasma Wave Signatures Due To Orbital DEbIS ........coeieeiririeiirere et
Bobby West, Beatrice Evans, Naomi Maruyama, David M. Malaspina

Plasma signatures of small orbital debriSiN LEO ... st ene
Gian Luca Delzanno, Pedro Resendiz, Justin C. Holmes, Salomon Janhunen

Reinterpreting Conformal Mapping as Magnetic SUface CUITENE ...
Jack E. Ulmer, Mohammed F. Hadi, Melinda Piket-May

A Mesh-Free Neural Network-Based Method for the Analysis of Electromagnetic Structures ............ccocceeeveevennene
Nusrat Z. Priota, John L. Volakis, Markondeya Raj Pulugurtha, Constantinos L. Zekios

Nonlinear Laplace Solver for Simulation of Multi-layer Ceramic CapaCitors ..........cccevveveeeeinesesesiese e e seees
Zachary M. Gayford, W. Clint Shider

Source-Imposed Nonlinear Waveguide EXCitation by VLF SOUICES .......cceoereereeeeireeesese e e e seeneeseeneens
Joshua A. Santos, Robert C. Moore

D-Region Heating EXperimentS @t HAARP ...ttt bbb et
Robert C. Moore, R. William McCoy, James Camp, Joshua Santos, Harrison Burch

Density Observations of 1onospheric Duct Formation During HAARP HF Experiments Using a
QLI e o = I 2T TP
Chynna Spitler, Amani Reddy, Paul Bernhardt, Jason Lee, Peter Delamere, Mike McCarrick, Neeti Sonth





