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Summary of technology development status

VASIMRP Technology Basics and Key Elements
Measured performance

TC-1 and TC - 1m, flight model VASIMR ©
engine elements.

Major technological element descriptions

Rocket Core

RF Power Processing (PPUSs)

High Temperature Superconductor (HTS) Magnet

Thermal Management

Propellant Management, and Command and Date Handling (C&DH)

Spaceflight model performance
Next level: thermal steady - state, VX- 200SS

SEP Applications




Progress in Technology development

v Plasma production performance
v Plasma acceleration performance
v Integrated system performance
v RF power processing technology

vS

uperconducting technology

v Mass assessment
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nermal steady - state demonstration

paceflight system version TRL 6

1 Independent testing




MaJor VASIMR® Elements
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VASIMR Technology: Basic Principles
1. lonize 2. Energize 4. Detach
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1. Helicon Coupler ionizes propellant gas, forming cold plasma.
ANo further contact between plasma and hardware.

2. ICH coupler boosts ion perpendicular energy.

3. Magnetic Nozzle converts perpendicular energy to parallel flow.

4. Detachment of plasma from the vehicle.




VX-200 in the 150 m3 Vacuum Chamber, top view
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Three PHPK TM- 1200i nude
cryopanels (58,000 I/s Ar)
were used for the duration of
the campaign to maintain
~10-8 torr base pressure and
minimize charge - exchange.




Measured Thruster Efficiency

U Performance using argon propellant in 0 Upto 200 kW RFpower operationis repeatable
VX-200. 0 Thermal measurements taken during
U Size the system for the I, range of high operations
efficiency, 3000 to 5000 s, argon 0 Krypton helicon efficient operation
propellant. demonstrated
U ICH to Helicon power ratio together with 0 Details of these data are peer reviewed:
gas input controls the specific impulse A Longmier , B.W., etal., Journal of Propulsion and

Power, 27, July d August 2011.

Longmier , B.W., etal., Journal of Propulsion and
Power, 30 January 0 February 2014 .

80 : : ! ! : R . \

Rl
Range

formass...|
scaling

and sets the size of the RF generators. A

-
[=]
T

2]
[=]
T

g1
[=]
T

o
(=]

w
[=)]
T

o1
(=]
T

Thruster Efficiency [%]
ha B

.| ¥ VX-200 Measurments with Argon |
—Performance Model

iy
(=]
T

=
=]
T

0

1000 2000 3000 4000 5000

Thrust/Power [mN/kVV]

Specific Impulse [s] ; U Krypton propellant
sl Range for | would extend efficient
mass operation down to
“ scaling | l,a 2000 s
o

Specific Impulse [s]



VX-200 plume detaches from magnetic field

}  Plasma detachment is evident per C.S. Olsen, IEEE Transactions on
Plasma Science (2104) and PhD Thesis (Rice University 2013)

1+ Within 2m of the VX - 200 rocket core exit, the ion flux is measured
flowing independently from the magnetic field.

1 Classical resistivity, comparable with natural reconnection physics,

seems to dominate detachment Q) 1 although some fluctuations
in the anomalous region are observed
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