
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 979-8-3313-3522-9 

Space Exploration 

Orlando, Florida, USA 
12-16 January 2026 

 

Papers Presented at the AIAA SCITECH 2026 Forum 
 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The contents of this work are copyrighted and additional reproduction in whole or in part 
are expressly prohibited without the prior written permission of the Publisher or 
copyright holder. The resale of the entire proceeding as received from CURRAN is 
permitted. 
 
For reprint permission, please contact AIAA’s Business Manager, Technical Papers.  
Contact by phone at 703-264-7500; fax at 703-264-7551 or by mail at  
12700 Sunrise Valley Drive, Suite 200, Reston, VA 20191, USA. 

Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 



TABLE OF CONTENTS 

 

Mars Exploration Surveyors to Enable Human Exploration ................................................................................ 1 

Randy Vazquez, Ethan Cascio, Jay Tomlinson, Christopher Camara, Lucas McGarity, Brian 

R. Mota, Elmer Portillo, Hakop Sinanian, Navid Nakhjiri, Patrick Chai 

MOSAIC: Mars Orbital Survey and Imaging Cartographer ............................................................................... 24 

Adi Arora, Olivia Caper, Sana Churi, Catherine Fang, Kaleigh Griswell, Cheyenne 

Halverson, Devi Patel, Tobias J. Roule, Patrick Chai 

Advanced Reconnaissance and Exploration System .......................................................................................... 48 

Aadhith Ravi, Ali Ahmadi, Ethan Sequeria, Ernesto S. Perez, Justis Lapier, Katerina Beros, 

Kian Ojo, Maia E. Gorham, Ricard S. Gonzàlez, Rui Fernandes, Patrick Chai 

Kirigami/Origami Actuators for Solar Sail Attitude Control .............................................................................. 67 

Hanseong Jo, Michael Sincer, Christopher Le, Caden Chan, Brandon Ly, Artur Davoyan 

Advancing Pool Boiling Bubble Growth and Detachment for Extraterrestrial Applications Through 

Parabolic Flight Testing ...................................................................................................................................... 75 

Eugene N. Hoffman, Emilio R. Gordon, Seth Nelson, Akbar Whizin, Steven Green, Kevin 

Supak 

Validation of Stanton Number Correlation for Jet Mixing and Its Extension to Microgravity ........................... 86 

Hong Q. Yang, Jacob Brodnick, Brian R. Richardson 

A Generalized Pressure Load Model on Anti-Slosh Baffle at Different Fill Depths and Slosh Wave 

Heights ............................................................................................................................................................... 97 

Hong Q. Yang, Marco D. Sansone, Jacob Brodnick, Brandon Williams 

Optimal Search and Coverage in Swarm Robotics using the Reptile Search Algorithm ................................... 112 

Faiza Gul, Imran Mir, Manzar Abbas, Jehanzeb Masud, Muhammad M. Safdar 

Design and Performance Characterization of a Multi-Sensor Instrument for Stellar–Limb Optical 

Navigation ........................................................................................................................................................ 125 

Thomas Buteux, Nigel Bannister 

A Finite Element Analysis Framework and Failure Analysis for a Microspine Gripper Asteroid 

Lander ............................................................................................................................................................... 141 

Michael Akers, Megan A. Michaud, Michael C. Bazzocchi 

Ballistic Capture Dynamics and Trajectory Optimization for Observation of Enceladus ................................ 153 

Sudarsana Nerella, Naman K. Shetty 

Medium-Scale Mars Cargo Delivery Leveraging Hypersonic Inflatable Aerodynamic Decelerators .............. 156 

Douglas J. Trent, Rafael A. Lugo, John M. Dinonno 

Decompression-Induced Microbubble Choking in Blood: Acoustic Softening, Sanal Flow Choking, 

and Spaceflight Implications ............................................................................................................................ 176 

V. R. Sanal Kumar, Pradeep K. Radhakrishnan, Dhruv Panchal, Raunak Sharma, Yaman 

Vohra, Shivansh Rana, Vinay Dekkala, Yash Raj, Sanjay Singh, Sameeha Khan, Anmish 

Varma, Siddharth M. Sharma, Alok Sharma, Vaishnav Tomar, Debayan Roy, Daksha Tuteja, 

Anushka Singh, Avinash Sisodia, Anandmoorthi Thaarutrajan 

Issues Faced by Astronauts in the Field: The Mitigation of the Disruption of Circadian Rhythms .................. 190 

Daniel Yu, Arnav Adepu, Victor Hsu 



North Atlantic Anomaly (NAA), Space Pollution, Rocket Launches, Re-Entries Melting Polar Ice 

Caps .................................................................................................................................................................. 212 

Kole Lutz 

Prototyping and Testing of a Dust Protection Mechanism for Lunar Docking Applications ............................ 229 

Simon J. Thengvall, Yucheng Li, Carl A. Nelson 

CFD-DEM Coupled Simulation for Plume Surface Interaction and Soil Erosion During Spacecraft 

Landing ............................................................................................................................................................. 241 

Ashkan Davanlou, Nikhit Bolar, Oleh Baran 

Planetary Defense: How to Become Armed and Ready ................................................................................... 257 

James L. Green, Douglas R. Cooke, Arthur W. Beckman, Chris Andrews 

A Transformative Dual-Layer Architecture for Global Space Traffic Management ......................................... 268 

Wanjiku C. Kanjumba 

Integrated Network for Commercial Spaceports: A Framework for Global Launch Accessibility and 

Multinational Collaboration ............................................................................................................................. 280 

Wanjiku C. Kanjumba 

Numerical Investigation of Hypersonic Atmospheric ISRU Vehicle Inlet on Mars via a Tuned 

Navier–Stokes Method ..................................................................................................................................... 296 

Junhyeong Ahn, Xiaochuan Chai, Brian A. Maicke 

Mars Aerial and Ground Global Intelligent Explorer (MAGGIE): Mission Feasibility Study ......................... 308 

Gecheng Zha, Yan Ren, Miranda Anhalzer, Michael Mischna, Michael Sori 

Dyreqt: A Framework for the Synthesis and Analysis of Space Systems and Mission Architectures .............. 332 

Stephen J. Edwards, Robert J. Hetterich, Manuel J. Diaz, Douglas J. Trent 

Space Systems Synthesis at Multiple Architecture Levels using Dyreqt .......................................................... 350 

Manuel J. Diaz, Robert J. Hetterich, Stephanie Y. Zhu, Patrick D. Dees, Douglas J. Trent 

Modern Early-Phase Digital Ecosystem to Enable Space Mission Engineering .............................................. 368 

Manuel J. Diaz, Stephen J. Edwards, Tyler Dyer, Russell R. Quick 

Development of a Multidisciplinary, Parametric Lunar Power Beaming Satellite Model ................................ 382 

Jeffrey McNabb, Jacob Z. Zhong, Fernando A. Morales, Bradford E. Robertson, Dimitri 

Mavris 

Development of Lunar South Pole Transportation Pathing Model for Moving ISRU Product from 

Point to Point .................................................................................................................................................... 399 

Vincent J. Guerrero, Garrett Stevenson, Kyle Bruington, Nicholas Devault, Amelie Hidajat, 

Emmanuel Mendoza, Pedro Molinar, Jacob Newlund, Rachel Vineyard, Alena Vitha, Arthur 

W. Crutcher, Alexandr Sein, Bonnie J. Dunbar 

Integrated Parametric Framework for Designing In-Situ Resource Utilization Capabilities in a 

Lunar Base Architectures ................................................................................................................................. 417 

Paul Boyer, Michael G. Balchanos, Dimitri Mavris 

In-Situ Manufacturable Solid Fuels for Hybrid Rockets using Lunar Resources ............................................. 436 

John Patten, William Todd, Nelson J. Padilla, Charles R. Clark, Peter Pecic, Kareem A. 

Ahmed 



Taguchi-Based DEM Calibration of Angle of Repose and Particle Scaling for LHS-1 and MGS-1 

Simulants .......................................................................................................................................................... 446 

Dylan Stephens, Todd Letcher 

Capillary Absorption Spectroscopy of Hydrogen for Martian and Lunar ISRU Applications ......................... 458 

Laura Munera, Kyle Fetter, Pavithra Singaram, Andrew Fahrland, Emre Ozen, Jason Kriesel, 

Shrihari Sankarasubramanian, Daniel I. Pineda 

Simulated Lunar Gravity Testing of a Magnetic and Electrostatic System for Beneficiating Lunar 

Regolith ............................................................................................................................................................ 475 

Blake A. Coffman, Gabe A. Porter, Lindsay A. Manteufel, Mitchell Cottrell, David Bayless, 

Jeffrey Smith, Fateme Rezaei, William P. Schonberg, Frank Han 

Development of in Situ Novel Explosives from Martian Regolith Perchlorates for Excavation and 

Construction ..................................................................................................................................................... 493 

Andre K. Hamoy, Harshavardhini Manivannan, Peter T. Hays, Charles L. Croessmann, 

Robert E. Ferguson, Steven F. Son 

Hybrid Additive Manufacturing of a Topologically Optimized, Modular Lattice Wheel for Terrain-

Adaptive Mobility on Martian Surfaces ........................................................................................................... 502 

Jubel Kurian, Maheep Bubna, Morey Levy, Zach Caicedo 

Comparison of Nuclear and Chemical Propulsion Architectures for Human Mars Missions ........................... 546 

Christopher B. Reynolds, Claude R. Joyner, Timothy S. Kokan, Daniel J. Levack, Brian J. 

Muzek 

Establishing a Mars Base Camp on Phobos to Enable Future Crewed Mars Surface Missions ....................... 558 

Ben B. Donahue 

Design and Concept of Mars Microprobe Mission Architecture ...................................................................... 570 

Liam C. Piper 

IRMA: New Era for Interstellar Travel ............................................................................................................ 625 

Christina M. Decker, Roney Biju, Javid Bayandor 

Trajectory Optimization and Mission Design for Interplanetary Transfers to Mars and Ceres ........................ 637 

Raviteja Bheemavarapu, Kagitala D. Reddy, Malaya K. Biswal, Ramesh Kumar, Lynnane E. 

George, Joshua Pappas 

Interplanetary Colonization and Multi-Agent Systems: A Systematized Literature Review ............................ 653 

Ava Neubert, Bryan C. Watson 

HARMONIA: A Hybrid Docking and Grappling System for Next-Generation In-Orbit Servicing 

and Active Debris Removal .............................................................................................................................. 673 

Wanjiku C. Kanjumba, Norman Fitz-Coy 

Surface Power Demand Modeling for Human Martian and Lunar Missions ................................................... 688 

Yana Charoenboonvivat, Olivier De Weck 

Six Future Deep Space Exploration Missions Enabled by the NASA Space Launch System .......................... 699 

Benjamin Donahue, Jim Green 

Foundations for Interplanetary Logistics: Spaceport Infrastructure for Lunar and Martian Surface 

Access ............................................................................................................................................................... 712 

Wanjiku C. Kanjumba 



Optimizing Science Return from 2024 YR4 Through Conditional Mission Architectures .............................. 730 

Ossyris Bury, Micah Boudreau, Paula D. V. Pereira 

Riding the Wind Currents of Mars: An SLS Launched Mars Balloon Mission ................................................ 744 

Benjamin Donahue, Justin Van Sambeek, John Cranston 

Development and Testing of 3D Medium Density Carbon Phenolic (3MDCP) for NASA's Mars 

Sample Return Thermal Protection System ...................................................................................................... 753 

Steven Violette, James Reilly 

Dynamics of Planetary Lander Landing Gear with Electromagnetic Damping System ................................... 768 

Shota Iwabuchi, Kenji Minesugi 

Multi-Functional Lunar Surface Service Hub .................................................................................................. 775 

Jekan Thangavelautham, Harish Vernekar, Anna Dinkel, Nathaniel Van Der Leeuw, Andrea 

Torres, Krishna Muralidharan, Erik Asphaug, Cameron Dickinson 

The Eagle II – Conceptual Design of an Alternative Lunar Lander Vehicle and Lunar Landing 

Architecture to Return Americans to the Moon ................................................................................................ 793 

Mark G. Benton 

Understanding Evolutionary Constraints of a Lunar Base from an Operational Perspective ........................... 821 

Bhargavi Thakar, Jacob R. Hawkins, Tristan Jonchay, Jeffrey McNabb, Dimitri Mavris 

Cryogenic Lunar Sample Return ...................................................................................................................... 834 

Justin P. Coleman, Kim D. Dang, Miguel Walter, Bradford E. Robertson, Dimitri Mavris, 

Alexis C. Noel 

The Moon as an Astronomical Platform: Building the 1st Large Scale Lunar Farside Radio 

Telescope .......................................................................................................................................................... 848 

James L. Green, Ben B. Donahue, Douglas R. Cooke, Arthur W. Beckman 

Reinforcement Learning-Based Framework to Support Multi-Agent Teaming in Space Missions ................. 856 

Xiaoyu Liu, Shirley Dyke 

AI-Driven and Additively Manufactured Spacesuit Gloves: A New Paradigm in Extravehicular 

Mobility Design ................................................................................................................................................ 868 

David M. Jiménez, Pablo De Leon 

Nearfield Magnetopause by Simple Algebra .................................................................................................... 879 

Scott A. Carpenter, Elena Yu, Sophia Hu, Ranya Zhang, Cherry Chen, Brayden J. Quo, Emma 

Yu, Seabert Mao, Skyler Mao, Alexander Lu 

Author Index 

 




