
TVIW 6th Interstellar Symposium and NASA 
Advanced Interstellar Propulsion Workshop

WICHITA, KS  - NOVEMBER 10-15, 2019  
Hosted by Wichita State University & Ad Astra Kansas Foundation

THE NEXT GIANT LEAP:  
AD ASTRA 



SPONSORS

INTERSTELLAR

LUNAR SYNCHRONOUS

INTERGALACTIC

INTERPLANETARY     

Rob & Ruann Hampson

The Vershall Roy Trust

J & Beth Roye



3

WELCOME

WELCOME to the TVIW 6th Interstellar Symposium and NASA Advanced Interstellar Propulsion 
Workshop, presented by the Tennessee Valley Interstellar Workshop (TVIW) in collaboration 
with the National Aeronautics and Space Administration (NASA), and hosted jointly by Wichita 
State University and Ad Astra Kansas Foundation. We are glad to be able to present you with 
five days of stimulating and thought-provoking presentations that we hope will educate and 
excite you about our interstellar future, half from TVIW-selected and half from NASA-selected 
researchers. Join us in working to make interstellar exploration a reality--as John F. Kennedy 
said, “If not us, who? If not now, when?” Let’s take The Next Giant Leap: Ad Astra!
 - Doug Loss, TVIW President

ALIEN worlds beyond our solar system were first dramatized in the fictional writings of J.H. 
Rosny Aîné and with a short story Les Xipéhuz (1887); in the next 100 years, more stories 
burst onto the silver screen with the 1970s blockbuster movies such as Star Wars. Although 
that was all science fiction, by the 1980s academic researchers were proposing ways to 
search for alien worlds around distant stars, discovering their first in 1995 and culminated 
in receiving the Physics Nobel Prize last month for this new scientific breakthrough. It is 
fitting that we are hosting this latest TVIW 6th Interstellar Workshop with NASA’s Advanced 
Propulsion Workshop where new ideas with potential velocities up to 5% the speed of light 
will be discussed. And, some day soon, will enable robotic spacecraft to reach one of these 
newly found worlds, such as that around Alpha Centauri, in 50 years.  Along with other new 
propulsion ideas, interstellar scientific research and Space Policy and Ethics, I expect this 
meeting to be a renaissance in these studies. As its academic topic matures, it will help us 
advance these ideas from the fiction of more than 100 years ago to modern active science 
investigation, guiding us to study and explore alien worlds around distant stars.
 - Nickolas Solomey, General Chair

ONLINE ACCESS
To access the TVIW symposium information on your smartphone, download the Eventor app on either 
Android or iPhone, then select Upcoming and the TVIW event (it’ll be obvious). Click on the green circle 
in the lower right to subscribe to the event (at least that’s how you do it in Android) and you can see the 
schedule, set your own personal agenda, rate presentations, etc.
Sessions are streamed live at https://tviw.us/2019livestream/. You can watch recordings of the sessions 
within two hours of the session end. Go to https://tviw.us/2019livestream/. You’ll see a schedule. Select the 
link to the session you want to review. You can also see the recorded sessions on the TVIW YouTube Channel.

Twitter:  TN Interstellar
	 To tag TVIW on Twitter, use @TVIWUS
Facebook:  Tennessee Valley Interstellar Workshop – TVIW
	 To tag TVIW on Facebook posts, use @Tennessee Valley Interstellar Workshop
The general social media hashtag that the TVIW will be using for this week is:  #TVIW2019
	 Feel free to add other hashtags such as:
	 #NextGiantLeapAdAstra  #PioneeringInterstellarFlight  #NextGiantLeap  



SCHEDULE

SUNDAY, NOVEMBER 10, 2019		

MONDAY, NOVEMBER 11, 2019		

	 8:30 am	 Registration opens in the Conference Center lobby
	 9:00 am	 Seminars  - Simmons Room
		  Robert E. Hampson, Ph.D. - Life in Space, People of the Stars
		  Ken Wisian, Ph.D., Maj. Gen. (ret.), Ken Roy, P.E., and John Traphagan, Ph.D. - Preparing for First 		
		  Contact:  Protocols and Implications

	10:30 am	 Coffee Break
	12:00 pm	 LUNCH (on your own)
	 1:00 pm	 Seminars  - Simmons Room
		  Tracie Prater and Matthew T. Moraguez - In-Space Manufacturing
		  Laura Montgomery, JD:  Space Law - An Overview, Past, Present, and Future

	 2:30 pm	 Coffee Break
	 5:00 pm	 Registration opens in the Hotel lobby

	 7:00 pm	 Opening Reception in the Hotel at Old Town lobby

	 8:00 am	 Welcome Remarks: Nick Solomey, Chair
	 8:30 am	 Keynote:  Greg Matloff - Starflight Review  - Keen Kutter Ballroom	
	 9:30 am	 Marc Millis - Breakthrough Propulsion Study: Assessing Interstellar Flight Challenges and Prospects
	10:30 am	 Coffee Break
	 11:00 am	 Geoff Landis - Power System for Miniature Interstellar Flyby Probe
	 11:30 am	 David Messerschmitt - Some Challenges in Low-Mass Interstellar Probe Communication Downlinks
	12:00 pm	 LUNCH at the Distillery
	 1:00 pm	 Keynote Speaker: Pete Klupar - Breakthrough Starshot  - Keen Kutter Ballroom
	 1:30 pm	 Deana Weibel - Inevitability, Adaptability, Destiny: Religious and Non-Religious Arguments for a 
		  Human Future in Outer Space
	 2:00 pm	 Kelly Smith - Can A Complex Universe Provide a Religious Inspiration Without Religion?
	 2:30 pm	 David Burke - Human-Machine Ethics: Experiments in Moral Responsibility
	 3:00 pm	 Break
	 3:30 pm	 Michael Massa - Securing the Stars: The Security Implications of Human Culture for Crewed
		  Interstellar Flight
	 4:00 pm	 Alexander Cohen - Damage to Relatavistic Interstellar Spacecraft by ISM Impact Gas Accumulation
	 4:30 pm	 Andrew Higgins - Strategies for Mitigation of Dust and Charged Ion Impact on 
		  Laser-Driven Lightsails
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	 5:00 pm	 ADJOURN
	 7:00 pm	 Banquet: Presentation of the Eridani Awards from TVIW

	 8:30 pm	 Working Track: Terraforming  - Simmons Room

TUESDAY, NOVEMBER 12, 2019	 	

	 8:00 am	 Welcome Remarks: Nick Solomey, Chair			 
	 8:15 am	 Keynote:  Joel Mozer - Perspectives from the USAF  - Keen Kutter Ballroom			 
	 9:15 am	 Geoffrey Landis - The Physics of Negative Mass: Applications for Propulsion and 	
		  Interstellar Travel		
	 9:45 am	 Gerald Cleaver - Calculation and Analysis of the Curvature Invariants for Transversable 
		  Lorentzian Wormholes and for Warp Metrics		
	 10:15 am	 Coffee Break						    
	 11:15 am	 Cathe Smith - Farmers in the Sky			 
	 11:45 am	 LUNCH	 at the Distillery		
	12:45 pm	 Timothy Swindle - Interstellar Material Within the Solar System			 
	 1:15 pm	 James Schwartz - Near-Earth Resources: Short-Term Limitations with Interstellar Consequences	
	 1:45 pm	 Kenneth Roy - Terraforming Venus, and Similar Planets, using a Pneumatically Supported Shell	
	 2:15 pm	 Katelyn Greene - Assessing Crewmember Musculoskeletal Health with Long-Duration Spaceflight	
	 2:45 pm	 Coffee Break			 
	 3:15 pm	 Jeffrey Greason - A Reaction Drive Powered by External Dynamic Pressure as a Second 
		  Stage for Interstellar Flight		
	 3:45 pm	 Alex Ellery - Will Self-Replication Technology Precede Interstellar Propulsion Technology? 
		  The Prospects for Interstellar Self-Replicating Probes and a Human Type III Civilization
	 4:15 pm	 Jamey Jacob - Inflatable Technologies for Interstellar Missions: Bounce House to the Stars	
	 4:45 pm	 ADJOURN							     
	 7:00 pm	 Sagan Meeting  - Keen Kutter Ballroom			 
		  Working Track:  Terraforming  - Simmons Room
	

WEDNESDAY, NOVEMBER 13, 2019	

	 8:00 am	 Welcome Remarks: Nick Solomey, Chair
	 8:15 am	 Steve Durst - An Interstellar University in the Ad Astra State
	 8:45 am	 Gerald Jackson - Antimatter-Based Interstellar Propulsion
	 9:15 am	 Artus Davoyan - Interstellar Light Sailing
	 9:45 am	 Coffee Break
	 10:15 am	 Jacob Erlikhman - Analysis of Light Sail Geometries and Stability for Directed Energy 
		  Interstellar Propulsion
	10:45 am	 Joesph Meany - Metamaterial-Enhanced Graphene as a Beamed Energy Sail for 
		  Interstellar Probes
	 11:15 am	 Report from the Working Track: Terraforming
	 11:30 am	 Group Photo
	 11:30 am	 LUNCH BREAK



WEDNESDAY, NOVEMBER 13, 2019 - CONTINUED

THURSDAY, NOVEMBER 14, 2019	 	

 Nasa Advanced Interstellar Propulsion Workshop		

	 8:00 am	 Welcome Remarks
	 8:15 am	 Directed Energy & Highly Energetic Nuclear Processes Sessions
 DIRECTED ENERGY SESSION
	 8:15 am	 Philip Lubin - Overview of Directed Energy for Relativistic Flight
	 8:45 am	 Prashant Srinivasan and Peter Krogen - Directed Energy: Sources
		  (Moderator: Philip Lubin)
	 9:30 am	 Will Hettel and John Suen - Directed Energy: Beam Control
		  (Moderator: Philip Lubin)
	10:30 am	 Coffee Break
	 11:00 am	 Grover Swartzlander, Artur Davoyan, and Geoff Landis - Reflectors and Spacecraft
		  (Moderator: John Suen)
	12:00 pm	 LUNCH at the Distillery
	 1:00 pm	 James Early, John Brophy, Andrew Higgins, Sasha Cohen, and Chris Limbach - Intermediate Steps 	
		  and Milestones and Hazards (Moderator: Geoff Landis)
	 3:00 pm	 Coffee Break
	 3:30 pm	 Jeff Sheehy, Chief Engineer, STMD; Les Johnson, NASA MSFC; and Ron Litchford - Panel: 			 
		  Roadmap and Needed NASA and Other Agency Support (Moderator: Philip Lubin)
	 4:30 pm	 ADJOURN

 HIGHLY ENERGETIC NUCLEAR PROCESSES SESSION
	 8:15 am	 Introductory Comments
	 8:20 am	 Jason Cassibry - The ALPHA Plasma Liner Experiment (PLX) - First Steps Towards a Plasma Jet 		
		  Driven Magneto-Inertial Fusion Reactor
	 9:00 am	 Theodore Mouratidis (Commonwealth Fusion) - QUELLER drive: Q Uranium Enhanced Linear 		
		  Long Endurance and Range Drive
	 9:40 am	 Uri Shumlak - Fusion Space Propulsion System Based on the Shered Flow Stabilized Z Pinch
	10:20 am	 Coffee Break
	10:50 am 	 Hafiz Rahman - Staged Z-pinchL: A Target for Fusion and a Possible Source for 
		  Interstellar Propulsion
	 11:30 am 	 Charles Swanson - Beyond Pluto: Status of Direct Fusion Drive
	 12:10 pm 	 LUNCH at the Distillery

	 1:00 pm	 Welcome Remarks: Jeff Sheehy, Chief Engineer, STMD
	 1:30 pm	 Andrews Higgins - Overview of Directed Energy Propulsion
	 2:00 pm	 Jason Cassibry - Overview of Highly Energetic Nuclear Processes
	 2:30 pm	 ADJOURN
	 4:00 pm	 Depart for Dinner and the Cosmosphere

	10:00 pm	 Return to the hotel
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	 1:10 pm 	 Tom McGuire - Overview of the Lockheed Martin Compace Fusion Reactor (CFR) Project
	 1:50 pm	 Ryan Weed - Fusion and Antimatter: A Hybrid Approach to Reaching 0.1c
	 2:30 pm 	 Robert Adams - State of Research in a Pulsed Hybrid Nuclear Propulsion Engine
	 3:10 pm	 Coffee Break
	 3:40 pm	 Ray Sedwick - Direct Drive Fusion Propulsion with Centrifugal Plasma Confinement
	 4:20 pm	 ADJOURN

	 7:00 pm	 Public Outreach Event and Author Panel 
		  Robert Hampson, Dan Hoyt, Sarah Hoyt, Les Johnson, Geoff Landis, Toni Weisskopf

FRIDAY, NOVEMBER 14, 2019	 	

	 8:00 am	 Welcome Remarks
	 8:15 am	 Directed Energy & Highly Energetic Nuclear Processes Sessions

 DIRECTED ENERGY SESSION
	 8:15 am	 Developing the Directed Energy Roadmap: Open Discussion with Directed Energy Group 			
		  (Moderator: Andrew Higgins)
	10:30 am	 Coffee Break
	 11:00 am	 Developing the Directed Energy Roadmap: Open Discussion with Directed Energy Group  		
		  (Moderator: Grover Swartzlander)
	12:00 pm	 LUNCH at the Hotel Old Town

 HIGHLY ENERGETIC NUCLEAR PROCESSES SESSION
	 8:15 am	 Energetic Nuclear Processes Roadmap Development 
		  (Moderator: Ray Sedwick)
	10:30 am	 Coffee Break
	 11:00 am	 Energetic Nuclear Processes Roadmap Development 
		  (Moderator: Ray Sedwick)
	12:00 pm	 LUNCH  at the Hotel Old Town

	 1:00 pm	 Plenary session: Directed Energy Presentation  - Keen Kutter Ballroom
		  (Moderator: Philip Lubin)
	 2:30 pm	 Coffee Break
	 3:00 pm	 Plenary session: Highly Energetic Nuclear Roadmap Presentation   - Keen Kutter Ballroom
		  (Moderator: Ray Sedwick)
	 4:30 pm 	 Closing Remarks
	 5:00 pm	 ADJOURN



MEETINGS

WORKING TRACK: TERRAFORMING

SAGAN MEETING

MONDAY, NOVEMBER 11  8:30 pm  - Simmons Room
TUESDAY, NOVEMBER 12   7:00 pm  - Simmons Room
This will be a small-group discussion open to any and all participants in the Interstellar 
Symposium. The discussion will center on the key “journalist-style” questions of what, when, 
where, who, how and why - for example - How do we terraform?  Whole planets?  Moons?  
Worldships and sealed habitats? What do we need to include? Do we really need stinging 
insects and nuisance weeds? 
The primary purpose of a Working Track is to ask the questions and brainstorm ideas for 
engaging the general public to educate, inform, and most of all, *encourage* participation in 
a truly interstellar society.

TUESDAY, NOVEMBER 12   7:00 pm  - Keen Kutter Ballroom
Facilitated by Dr. James S.J. Schwartz
A two hour panel discussion named for a visionary Carl Sagan, who famously employed this 
format for his 1971 conference at the Byurakan Observatory in old Soviet Armenia, which 
dealt with the Drake Equation. The Sagan Meeting will feature four speakers who have been 
invited to give short presentations staking out a position on a particular question. These 
speakers will then form a panel to engage in a lively discussion with one hour of panel 
discussion and one hour of audience interaction on that topic.
This year’s Sagan Meeting will focus on the question: “What is the most ethically salient 
roadblock to space settlement? That is, what is the most important issue or problem that 
you believe must be resolved in advance of initiating space settlement?”  Implications for 
interstellar settlement will also be discussed.  Invited speakers include philosopher Dr. Kelly 
Smith of Clemson; linguist Dr. Sheri Wells-Jensen of Bowling Green State; anthropologist Dr. 
John Traphagan of U.T. Austin; and anthropologist Dr. Deana Weibel of Grand Valley State.



SPECIAL EVENTS

COSMOSPHERE

TVIW PUBLIC OUTREACH EVENT 
SCIENCE FICTION WRITERS PANEL

WEDNESDAY, NOVEMBER 13  - 4:00 pm
With 13,000 artifacts, including rare German V-1 and V-2 rockets, the 
Cosmosphere in Hutchinson houses the largest combined collection 
of American and Russian spacecraft in the world. Its SpaceWorks 
division restores U.S. spacecraft for museums all over the world—
including the Smithsonian. Notable are the Apollo 13 command 
module Odyssey (on display) and the Liberty Bell 7. SpaceWorks did 
the restoration of mission control consoles at Johnson Space Center. 
We have arranged for a bus to take attendees who have previously 
signed up to the Cosmosphere on Wednesday afternoon for tour and 
dinner. It is about an hour bus ride.

THURSDAY, NOVEMBER 14  - 7:00 pm
Keen Kutter Ballroom, Conference Center
We will be presenting a panel discussion by renowned 
science fiction writers to address the question: What 
are possible futuresfor the development of interstellar 
travel, given what you have seen at this symposium?
The panel will include: Robert Hampson, Dan Hoyt,
Sarah Hoyt, Les Johnson, Geoff Landis, Toni Weisskopf
Barnes & Noble will have books of these authors 
and more for sale.
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SPEAKERS

ROBERT ADAMS received both a Bachelor’s and 
Master’s in Mechanical Engineering from the University 
of Alabama at Birmingham. He has also received 
a Master’s in Aerospace Engineering and Doctor 
of Philosophy (Mechanical Engineering) from the 
University of Alabama in Huntsville. He also finished 
most of the requirements for a Masters in Nuclear 
Engineering from the University of Tennessee in 
Knoxville. Before joining NASA Dr. Adams has served 
as a flight controller. He has served as principal 
investigator for several new propulsion concepts.

DR. JOHN BROPHY, a graduate of the Illinois Institute 
of Technology and Colorado State University, led a U.S. 
team in the evaluation of Hall thruster technology in 
the Soviet Union leading to its wide-spread adoption in 
the West. He initiated the NSTAR Project that provided 
the ion propulsion for Deep Space 1. He delivered the 
ion propulsion system for NASA’s Dawn mission and 
co-led the study at Caltech’s Keck Institute that resulted 
in the Asteroid Redirect Robotic Mission. He is a JPL 
Fellow and an AIAA Fellow. Dr. Brophy was awarded the 
Ernst Stuhlinger Medal for Outstanding Achievement 
in Electric Propulsion in 2015 and the AIAA Wyld 
Propulsion award in 2017. 

DAVID BURKE is a Principal Scientist at Galois, 
Inc., where he leads the Machine Cognition research 
program, investigating techniques for integrating 
human decision-making with machine intelligence (and 
vice versa).  Since joining Galois in 2004, his work has 
included conducting research into logics for reasoning 
about trust in the design of secure systems, approaches 
for ensuring robust decision-making in multi-agent 
systems, and the development of hybrid AI techniques 
for system security. His recent research experience 
include PI roles on DoD-funded projects focused on 
agile and adaptive human-machine teaming, techniques 
for reasoning under conditions of extreme uncertainty, 
and adversarial modeling for cybersecurity.  Other 
current research interests include the specification and 
design of ethical behavior for robots in mission critical 
scenarios, epistemic game theory, and bio-inspired AI.

DR. JASON CASSIBRY is an associate professor 
in the Department of Mechanical and Aerospace 
Engineering and affiliated with the Propulsion Research 
Center at the University of Alabama in Huntsville.  His 
research includes the theoretical and experimental study 
of magneto-inertial fusion and fission/fusion hybrids for 
applications to advanced propulsion for interplanetary 
space travel and terrestrial power.  Specific research 
areas include 3D modeling of these plasmas using 
smooth particle hydrodynamics, modeling of the 
coupling between plasma accelerators and external 

circuits, and pulsed z-pinch fusion.  Dr. Cassibry has 15 
years past the PhD in numerical modeling of magneto-
inertial fusion and advanced propulsion.  He is the PI of 
the Charger Facility, a 3 Terawatt pulsed power laboratory 
to be utilized for z-pinch applications for propulsion, 
terrestrial power, and laboratory astrophysics.  He was 
a coauthor on the AIAA Best Paper by the AIAA Nuclear 
and Future Flight Propulsion Technical Committee, AIAA 
2014-3520 “Developing the Pulsed Fission-Fusion (PuFF) 
Engine” which was awarded in April 2014.

DR. GERALD B. CLEAVER earned his Ph.D. in early 
universe cosmology and string theory at Caltech in 1993. 
Cleaver is Professor and Graduate Program Director of the 
Department of Physics at Baylor University in Waco, Texas. 
He heads the Early Universe Cosmology and String Theory 
(EUCOS) Division of Baylor’s Center for Astrophysics, 
Space Physics and Engineering Research (CASPER). With 
CASPER colleagues Cleaver (i) explores quantum gravity 
effects in the early universe and the signatures of specific 
quantum gravity proposals, especially with regard to 
the cosmic microwave background (CMB), (ii) studies 
relativistic thermodynamics and physics & cosmology 
applications to cryptography, (iii) analyzes spacetime 
curvatures (and their possible divergences) for theorized 
spacetime wormholes, and (iv) investigates advanced 
spacecraft propulsion systems. Cleaver was a member 
of a NASA blue-ribbon review committee for advanced 
propulsion system proposals. He is on the international 
advisory board of the Journal of the British Interplanetary 
Society. Cleaver also enjoys writing about philosophical 
implications of a multiverse. Cleaver’s hobbies include 
SCUBA, small boat sailing, snow skiing, and Taekwondo.

ALEXANDER “SASHA” COHEN is a Jr. Specialist with 
the Deepspace Group at UC Santa Barbara. In June 2019 
he received a B.S. in Physics with a minor in Astronomy 
and Planetary Science from UC Santa Barbara. His 
specializations include computer aided design (CAD) in 
SolidWorks, finite element analysis (FEA) simulations, and 
fabrication of experimental systems. His work is focused 
on the design and construction of modular optical and 
photonic assemblies to be arrayed for directed energy 
propulsion research. Recently, he has been working with 
collaborators from UIUC, LLNL, and UCSB to develop 
a model of damage due to gas accumulation within a 
relativistic spacecraft travelling through the interstellar 
medium.

DR. ARTUR DAVOYAN is an Assistant Professor of 
Mechanical and Aerospace Engineering at the University 
of California, Los Angeles. His current research interests 
focus on laser-materials interaction at the nanoscale 
for applications related to propulsion, spacecraft 
thermal management and power. Among his recent 



contributions are materials analysis and design of a 
laser propelled spacecraft for a Breakthrough Starshot 
mission, large-scale control architectures for laser 
beam forming, nanometer thick coatings for visible 
and infrared spectral management, and atomically thin 
photovoltaic cells for ultralight weight power systems. 
He also contributed extensively to electromagnetics, 
including microwave, terahertz and optical photonics, 
metamaterials, antennas, plasmonics, and nonlinear 
systems. Prior to UCLA, has been a fellow of Kavli 
Nanoscience and Resnick Sustainability Institutes at 
Caltech and worked at the University of Pennsylvania. 
He received his PhD in nonlinear physics 2011 from the 
Australian National University. He has also authored and 
co-authored 50 publications.

STEVE DURST is the director of the International 
Lunar Observatory Association, based in Hawai’i, 
USA, and its ILOA Galaxy Forum program: To advance 
21st Century Education and see Humans on the 
Moon within the decade - the first giant step toward 
the Galaxy / Stars. He also is Editor and Publisher 
at Space Age Publishing Company, since 1976, and 
operates its Hawaii and California offices. Space Age 
publishes Space Calendar and Lunar Enterprise Daily, 
and supports pioneering enterprises such as the ILOA, 
Stanford on the Moon, and Ad Astra Kansas Newsletter 
and Foundation initiatives, and pursues a business plan 
consistent with establishing a third office on the Moon. 
He received a BA (1965) in European History and an MA 
(1966) in American History from Stanford University in 
California, and is self-taught in Asia / China history and 
culture. Since 2001 through a bi-annual feature in the 
acclaimed Ad Astra Kansas News, Steve has chronicled 
contemporary news developments in “Interstellar 
R&D”, which includes ‘Observation’, ‘Communication’ 
and ‘Transportation’ sections that could serve as a 
Curriculum foundation and introduction for a rising 
Interstellar University in the Ad Astra State.

JAMES EARLY obtained his BS in Aeronautics 
& Astronautics at MIT.  He followed with an MS in 
Mechanical Engineering (Propulsion) at Caltech, and a 
PhD in Aeronautics & Astronautics (Physics minor) at 
Stanford University.  Early in his career (pun intended), 
he worked at NASA-Greenbelt, Douglas Aircraft-
Culver City, Lockheed Missiles & Space-Sunnyvale, and 
Hughes Aircraft-Culver City..  Subsequently for thirty 
years, Dr. Early worked at Lawrence Livermore National 
Laboratory in activities primarily related to lasers, optics 
and systems design.  He made major contributions to 
the Atomic Vapor Laser Isotope Separation Program.  
Some of his important papers include “Twenty meter 
space telescope based on diffractive Fresnel lens.’ 2003; 
‘Space debris de-orbiting by vaporization impulse using 
short pulse laser,’ 2003; ‘Use of a solar sail as a zone 
plate lens to enable fly-by missions with large telescope 
capabilities.’ 2002; ‘Dust grain damage to interstellar 
laser pushed lightsail.’ 2000; and ‘Space based shield to 
offset greenhouse effect,’ 1989.

PROFESSOR ALEX ELLERY is a Canada Research 
Professor in Space Robotics & Space Technology at 
Carleton University, Ottawa, Canada. His research 
group covers a wide range of activities associated with 
space robotics with a special emphasis on biomimetics 
and astrobiology. He is currently concentrating on 
developing self-replicating machines to industrialize the 
Moon robotically. He is the author of two textbooks “An 
Introduction to Space Robotics” (2000) and “Planetary 
Rovers” (2015) as well as a popular science book in 
progress “Manna from Heaven” on using these self-
replicating machines to construct fleets of solar power 
satellites to provide low-cost clean energy globally. Prior 
to immigrating to Canada from the UK, he was formerly at 
Surrey Space Centre founding their two robotics research 
groups. He is an alumnus of the International Space 
University as both student and instructor. His educational 
background comprises a BSc (Hons) Physics, MSc 
Astronomy and PhD Astronautics & Space Engineering.

JACOB ERLIKHMAN is a fourth year undergraduate 
student majoring in physics and mathematics at the 
University of California, Santa Barbara. He is currently 
working in the UCSB Experimental Cosmology Group, 
whose principal investigator is Professor Philip Lubin. 
He has designed conventional optics for the collimation 
of laser elements of a phased laser array, as well as 
diffractive optical elements as a cheaper, mass-producible 
alternative. Mr. Erlikhman has also designed optics for 
telescope missions and a multi-color camera for use on a 
0.8 m Las Cumbres Observatory telescope. Currently, he 
is analyzing the stability of a light sail under acceleration 
from a 100 GW laser with numerical simulations in 
COMSOL and analytic analyses, as well as developing 
a path forward for manufacture of monochromatic 
diffractive optical elements for fiber laser collimation. 

JEFF GREASON is an entrepreneur and innovator with 
22 years’ experience in the commercial space industry. He 
is the CTO of Electric Sky, developing long-range wireless 
power for air and space vehicle propulsion and other 
purposes; and Chairman of the Tau Zero Foundation, 
developing advanced propulsion technologies for solar 
system and interstellar missions. He has been active in 
the development of commercial space regulation and 
served on the Augustine Commission in 2009. Jeff was a 
cofounder of XCOR Aerospace and served as CEO from 
1999 to early 2015, managing development of 11 different 
reusable rocket engines and 66 flights of piloted rocket 
aircraft. Previously, he was the rocket engine team lead 
at Rotary Rocket, and an engineering manager in chip 
technology development at Intel. He holds 25 U.S. Patents. 
He is also a Governor of the National Space Society.

KATELYN GREENE is a Biomedical Engineering PhD 
student in the Virginia Tech - Wake Forest University 
Center for Injury Biomechanics. She received her B.S. in 
Bioengineering from the University of California, Berkeley 
in 2017. She uses image analysis and computational 
modeling to study musculoskeletal changes in 
microgravity and how they influence astronauts’ risk of 
spine injury with long-duration spaceflight missions to 
the International Space Station. Katelyn is excited to talk 
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about how this research will help us to better assess and 
predict crewmember health for longer missions to Mars 
and beyond!

ROBERT E. HAMPSON, PH.D. is THE (brain) scientist 
behind the science fiction for more than a dozen 
writers. He has assisted in the (fictional) creation of 
future medicine, brain computer interfaces, unusual 
diseases, alien intelligence, novel brain diseases (and 
the medical nanites to cure them), exotic toxins, and 
brain effects of a zombie virus. With over a dozen 
short stories published and in process, his fiction 
ranges from the Four Horsemen Universe-4HU (Chris 
Kennedy Publ.), to Baen’s Black Tide Rising universe 
to the U.S. Army Training and Doctrine Command’s 
Mad Science Writing contest (U.S. Army Small Wars 
Journal). He has just released the novel Do No Harm in 
the Four Horsemen Universe and is co-editor with Les 
Johnson of the mixed science and fiction anthology 
STELLARIS: People of the Stars (Baen). Dr. Hampson is a 
Professor of Physiology/Pharmacology and Neurology 
with over 35 years’ experience in animal and human 
neuroscience. His professional work includes more than 
100 peer-reviewed research articles ranging from the 
pharmacology of memory to the effects of radiation 
on the brain, and is leading a multi-institutional clinical 
research effort to develop a “neural prosthetic” to 
restore human memory. With more than two million 
words in scientific writing alone, communicating science 
to professionals and lay audiences is his greatest 
interest. He is known to many by his former pen-name 
“Tedd Roberts” or his internet handle “Speaker to Lab 
Animals,” having given public talks on science, science 
fiction (and the science in science fiction) to professors, 
students and civic groups, government agencies as well 
as SF/F conventions.

WILL HETTEL (BS in Physics from Univ. of California, 
Santa Barbara) has done research in phased laser 
array development, WaferSat Launcher design and 
construction, FPGA programming, and wafer fabrication.  
He is presently a Developmental Technician at UCSB 
Department of Physics, and has published several 
articles in the Proceedings of the SPIE.

DR. ANDREW HIGGINS is a professor of Mechanical 
Engineering at McGill University, Montreal, Canada. 
He has over 25 years of experience in shock wave 
experimentation and modelling, encompassing shock 
and detonation waves in gas-phase and condensed-
phase materials, with applications to advanced 
aerospace propulsion, defense, and fusion energy. He 
serves as the Managing Editor of Shock Waves, An 
International Journal on Shock Waves, Detonations, 
and Explosions. His two most recent projects have 
been: (1) Developing a hypervelocity launcher to launch 
projectiles to world-record velocities (exceeding 12 
km/s) for orbital debris impact testing and (2) a research 
collaboration with General Fusion Inc. (Burnaby, BC) 
applying the implosion of liquid cavities to magnetized 
target fusion. In 2018, while on sabbatical from McGill, 
he was a visiting scholar at UC Santa Barbara in the 
Experimental Cosmology Group, working on problems 

related to interstellar flight. Andrew Higgins has a PhD 
(’96) and MS (’93) in Aeronautics and Astronautics from 
the University of Washington, Seattle, and a BS (’91) in 
Aeronautical and Astronautical Engineering from the 
University of Illinois in Urbana/Champaign.

DAN HOYT is a systems architect for rocket trajectory 
software, when not writing or wrangling royalty 
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amount of secondary electron suppression. Dr. Swanson 
has experience in diagnosing and modeling both cold, 
collisional edge plasmas and hot, collisionless core 
plasmas. He has mentored eight undergraduate interns 
at the Princeton Plasma Physics Laboratory. The projects 
included: diagnosing plasmas using Langmuir probes, 
fast-framing cameras, and x-ray detectors; developing 
high efficiency RF amplifiers for fusion; and simulating the 
DFD rocket using UEDGE.

GROVER SWARTZLANDER has pioneered optical 
radiation pressure for over 20 years, including optical 
force and torque from optical vortices, cambered 
refractive surfaces, gravitational assist analogs in optics, 
and most recently, light sails comprised of diffractive 
optical elements, included a passive optical beam rider.  
He is a Fellow of the Optical Society of America and a 
NASA NIAC Fellow.

TIM SWINDLE is a Professor of Planetary Sciences 
and Geosciences, Head of the Department of Planetary 
Sciences, and Director of the Lunar and Planetary 
Laboratory (LPL) at the University of Arizona. In his 
personal research, Professor Swindle has been studying 
the timing of events throughout the history of the solar 
system using extraterrestrial materials – meteorites 
and samples returned by the Apollo astronauts – since 
the time he was a graduate student at Washington 
University in St. Louis, where he received his PhD. He has 
served as a member of the field team for the Antarctic 
Search for Meteorites four times. From 2016 to 2019, he 
was Chair of the Steering Committee of NASA’s Small 
Bodies Assessment Group, which provides input from 
the scientific and engineering community on NASA 
missions and policies relating to asteroids, comets, Kuiper 
Belt objects, and other small bodies. He is currently a 
Collaborator on the OSIRIS-REx asteroid sample return 
mission, which LPL is leading, and asteroid 8690 is named 
“Swindle” in his honor. 

DR. JOHN TRAPHAGAN is the Professor of Religious 
Studies and in the Program in Human Dimensions of 
Organizations and Mitsubishi Fellow at the University 
of Texas at Austin. He also holds a visiting professorship 
at Waseda University in Tokyo, Japan. Traphagan 
received his BA in political science from the University 
of Massachusetts Lowell, MAR in ethics from Yale 
University, and PhD in anthropology from the University 
of Pittsburgh. He has also been a National Institutes on 
Aging postdoctoral fellow at the University of Michigan 
and a Fulbright Scholar to Japan. He has published 
more than 75 scientific papers as book chapters or in 
scholarly journals including: Alzheimer Disease and 
Associated Disorders, Research on Aging, Ethnology, the 

17



Journal of Cross-Cultural Gerontology, the Journal of 
Anthropological Research, the Journal of Ritual Studies, 
The Asian Pacific Journal of Anthropology, Asian 
Anthropology, the Journal of Intergenerational Relations, 
the Georgetown Journal of International Affairs, the 
Brown Journal of World Affairs, Zygon: The Journal 
of Religion and Science, the International Journal of 
Astrobiology, and the Journal of Adult Development.

ROB ADAMS received both a Bachelor’s and Master’s 
in Mechanical Engineering from the University of 
Alabama at Birmingham. He has also received a Master’s 
in Aerospace Engineering and Doctor of Philosophy 
(Mechanical Engineering) from the University of 
Alabama in Huntsville. He also finished most of the 
requirements for a Masters in Nuclear Engineering from 
the University of Tennessee in Knoxville. Before joining 
NASA Dr. Adams has served as a flight controller. He 
has served as principal investigator for several new 
propulsion concepts. 

CAPTAIN RYAN WEED is an USAF Test Pilot and 
Positron Physicist dedicated to demonstrating and 
advancing antimatter propulsion methods for the 
purpose of human exploration of the solar system and 
beyond. As founder of Positron Dynamics Inc, Dr. Weed 
leads a small team in Livermore, CA, where he designed 
and built a positron beamline facility and develops 
high specific impulse positron-based propulsion 
concepts. During his PhD work at Australian National 
University Centre for Antimatter-Matter Studies, he 
built the world’s first buffer gas trap positron lifetime 
spectroscopy beamline and designed experiments 
studying antimatter-matter interactions. Following his 
PhD, Dr. Weed worked at Blue Origin in Kent, WA, where 
he designed and implemented an Instrumentation 
laboratory for cryogenic rocket fuels. Dr Weed was also 
a technical author on a winning proposal for a $10M 
NASA Innovative Lunar Demonstrations Data (ILDD) 
contract during the Google Lunar X-Prize. Dr Weed is 
a 2018 NASA Innovative Advanced Concepts Fellow, 
studying asteroid retrieval using a radioisotope positron 
propulsion system.

DR. DEANA L. WEIBEL is a Professor at Grand Valley 
State University in Allendale, Michigan, jointly appointed 
in the Department of Anthropology and the Department 
of Integrative, Religious and Intercultural Studies (IRIS). 
While most of her early work focused on religious 
pilgrimage and sacred places (such as Rocamadour, 
France and Chimayó, New Mexico), current work 
examines the religious perspectives of people involved 
in space exploration. A recent sabbatical involved 
ethnographic fieldwork at the NASA Human Research 
Investigators Workshop, the Kennedy Space Center, 
the Mojave Air and Space Port, the Jet Propulsion 
Laboratory and the Vatican Observatory. Weibel’s 
interview subjects have included engineers, astronauts, 
astronomers, test pilots and aerospace physicians, and 
her goal is to better understand how scientific and 
religious perspectives are separated and/or integrated 
among people whose work gives them expert 
knowledge about “the heavens”. Relevant publications 

include “Malinowski in Orbit: ‘Magical Thinking’ in Human 
Spaceflight” (with Glen E. Swanson), “Magnetism and 
Microwaves: Religion as Radiation,” “’Up in God’s Great 
Cathedral’: Evangelism, Astronauts, and the Seductiveness 
of Outer Space,” and “Pennies from Heaven: Objects in 
the Use of Outer Space as Sacred Space.”

TONI WEISSKOPF is an American science fiction editor 
and the publisher of Baen Books. She is an alumna of 
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