
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 979-8-3313-1807-9 

Nuclear and Future Flight 
Propulsion 

Orlando, Florida, USA 
6-10 January 2025 

 

Papers Presented at the AIAA SciTech Forum and Exposition 
2025 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 

 

NUCLEAR THERMAL PROPULSION: MISSION ANALYSIS 

Effect of Engine Thrust and Isp Tradeoffs and Alternate Propellants on ΔV Budget and Architecture 

Mass for 1st Generation Nuclear Thermal Propulsion Flight Test Systems ......................................................... 1 

Daria Nikitaeva, Matthew E. Duchek 

Propellant Alternatives of Nuclear Thermal Propulsion Using Wave Rotor Pressure Exchanges ...................... 33 

Garrison S. Osborne, Ryan C. Gosse 

Nuclear Electric Propulsion Outer Planetary Science Mission Concepts ........................................................... 59 

Timothy S. Kokan, Claude R. Joyner, Daniel J. Levack, Brian Muzek, Rodney Noble, 

Christopher B. Reynolds 

Nuclear Power and Propulsion for Enhanced Planetary Science Exploration .................................................... 74 

Saroj Kumar 

Future Mission Capabilities Enabled by an Evolved NTP Powered Space Launch System 

Exploration Upper Stage .................................................................................................................................... 86 

James L. Green, James Reuter, Doug Cooke, Justin Kasper, Claude R. Joyner, Ben B. 

Donahue, Robert Loper, Arthur "bill" W. Beckman, David Burks 

NUCLEAR THERMAL PROPULSION: CONCEPTS, MATERIALS, AND TESTING 

Nuclear Thermal Propulsion Using Plasma Facing Materials as Fuels and Thorium Based 

Moderators.......................................................................................................................................................... 97 

Aarya Kulkarni  

NTP Demonstration Vehicles and Mission Concepts for Generation 1 ............................................................ 105 

Matthew E. Duchek, Daria Nikitaeva, Christopher Harnack, Douglas E. Burns, Kurt Polzin 

An Overview of Nuclear Thermal Rocket Element Environmental Simulator (NTREES) 

Capabilities, Upgrades, and Overlaps in Advanced Material Testing Areas ...................................................... 117 

Michael Schoenfeld, Jacob Ondeck, Matthew A. Hitt 

Bimodal NTP Design Architecture for Megawatt-Class Spacecraft Electric Power ........................................ 123 

Claude R. Joyner, David Hanks, Tyler Jennings, Timothy Kokan, Daniel J. Levack, 

Christopher B. Reynolds 

The Centrifugal Nuclear Thermal Rocket: Foundations, Challenges, and Progress ......................................... 141 

Lawrence Thomas, Michael Houts, Dean Wang, Keith Hollingsworth, Robert A. Frederick, 

Jason T. Cassibry 

Strong Adiabatic Compression of Plasma for Crewed Explorations of the Solar System ................................ 159 

Peter J. Turchi, Pavlos G. Mikellides 

Author Index 

 




