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VASIMR Technology: Basic Principles
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4. Detachment of plasma from vehicle. 
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1.  Helicon ionizes propellant gas, forming cold pl asma.
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2. ICRH antenna boosts ion perpendicular energy. 
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3. Magnetic nozzle converts perpendicular energy to  parallel flow.

No further contact between plasma and hardware.



VX-100
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VX-100 Flux Measurement:   GGGG, ions/sec
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Thrust Target

pendulum thrust target
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The Company



Structure

Ad Astra USA

• Ad Astra Rocket Company, is a Delaware Corporation

• Privately owned

• Subsidiaries in the USA and Costa Rica
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research
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AARC Chairman and CEO

� NASA Astronaut, 1981-2005
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� Director of NASA Advanced 
Space Propulsion Laboratory 
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Dr. Tim Glover                   
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� Ph.D., Applied Physics, Rice U.
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George W. S. Abbey, Govt. and 
International Programs

� Senior Fellow, Baker Institute for 
Public Policy, Rice University

� Former Director of NASA Johnson 
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� 40 years of experience in human 
space program

� Corporate legal structure
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� 30 years of experience in 
corporate operations
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CEO, MEI Technologies
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Entrepreneur, Dept. of 
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Board of Advisors: Technical

Dr. Roald Sagdeev

� Distinguished Professor of Physics, U. of Maryland

� Internationally recognized expert in plasma physics and space 
exploration.

� Awarded Lenin Prize for work on thermonuclear fusion at 
Kurchatov Institute of Atomic Energy.

� Director, Space Research Institute (USSR); projects included 
Apollo-Soyuz Test Project, Venera probes (Venus), international 
Halley’s Comet mission.

Capt. John Young, NASA astronaut, retired

� Gemini flights 3 & 10.

� Orbited Moon on Apollo 10 flight, landed on Moon in Apollo 
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Dr. Samuel Ting, MIT

� Nobel Laureate in Physics, 1976.

� Thomas Dudley Cabot Professor of Physics at  MIT 

� Director, Alpha Magnetic Spectrometer project aboard 
International Space Station.

� Director of L3 Experiment at The European Center for Nuclear 
Research (CERN): over 500 physicists worldwide .

� Orbited Moon on Apollo 10 flight, landed on Moon in Apollo 
16 mission.

� Spacecraft Commander of first Space Shuttle flight and first 
Spacelab mission.

� Associate Director (Technical), Johnson Space Center 
(1996-2004).



Historical Summary

First Concepts

First experiments, 
MIT

First patent Project transferred 
to NASA
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1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000

2001 2002 2003 2004 2005 2006 2007

Advances in mission 
applications Team consolidated

Business plan 
and 

privatization 
proposal to 

NASA

NASA 
agreement

Investment
Ad Astra CR



Two Research Facilities
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141 W. Bay Area Blvd. 

Houston, TX. USA

EARTH University, La Flor 
Campus, Liberia, Costa Rica



The Market
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The Market



The Market
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Company Progress
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Company Progress



The Road to Space
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VX-200

VF-200-1
VF-200-2

Commercial 
operations

SPACE
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VX-50

VX-100



VX-200
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VX-200



VX-200 Prototype

VX-200 is a 
superconducting 

device

Ad Astra Rocket Company

Power processing capability of 
200 kW with high efficiency (> 

90 %) and light weight (< 1 
kg/kW) solid-state RF



Integration of VX-200

Superconductor Magnet

Installing Helicon Plasma Controller

Ad Astra Rocket Company
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Installing Helicon Plasma 
Source

Controller

RF Generator Installed in the Chamber

Power Distribution



Costa Rica 
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Costa Rica 
Operations
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Architectural concept
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Facility Inauguration July 15, 2006
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As built
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Costa Rica Subsidiary
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Steady State 
Operations Capability

Achieved June 2007

First device 
operations: 2 min 

Dec 2006

Present device 
operations: unlimited 

June 2007



Costa Rica: thermal management, 
life cycle and material testing

CR steady state 
helicon plasma jet

Convection cooled 

Ad Astra Rocket Company
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Long duration exposure of diamond 
samples to plasma bombardment

Convection cooled 
thermal barrier Diamond 

sample in 
holder

AFM scan results for the first diamond 
sample introduced in the plasma stream



Advanced Thermal System

• Heat pipe design

• High reliability

Ad Astra Rocket Company

Detailed Modeling 
performed in Costa Rica



Plans in support of 

Ad Astra Rocket Company

28

Plans in support of 
ISS



ISS Test Concept
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Concept in support of 
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Concept in support of 
NASA VSE



Chemical Lunar Cargo  
(450 s Isp throughout, numbers rounded to nearest mT)
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LOI burn:
Dv = 1,000 m/s

mLOI = 40 mT

discard TL stage
Dm = 6 mT 

LOI: lunar orbit insertion

IMLEO: 100 mT
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TLI burn:
Dv = 3,000 m/s

lunar descent:
Dv = 2,000 m/s

mLLO = 34 mT

msurface = 22 mT

22.0 mT x 0.73 ® cargo mass on lunar
surface = 16 mT

TLI: trans-lunar insertion



VASIMR Lunar Cargo

mLLOI = 80 mT

OTV: 18 mT (dry)

discard CDV+
argon tank
Dm = 6 mT 

OTV separates and returns to 
LEO 3 mT of Argon 

used to return
IMLEO: 100 mT
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32

������

����
	
	

�

�������

���


�

=

=

-

- �

���
��

����
	
	

�
���������

���


�

=

=

-

- �

Spiral from LEO to LLO:
Dv = 8,000 m/s  (Edelbaum)

lunar descent:
Dv = 2,000 m/s

mLLO = 74 mT

msurface = 47 mT

46.6 mT x 0.73 ® cargo mass on lunar
surface = 34 mT


