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● Classic EPTs acts like total magnetic 
dipoles, coupling with the Earth’s magnetic 
field and therefore producing secular 
torque.

● MAT2 thruster is a dual coaxial ECR 
thruster (a) developing a magnetic arch 
with a closed-line topology to counter this 
effect.

● Interaction in between two ECR sources 
enables:

● Closed-line magnetic field topology.

● Lowering of the plume divergence.

MAT2 sources being assembled
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MAT2 ARCHITECTURE
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Ionisation chamber

Length

Diameter

Material 
Non-magnetic 
Stainless Steel

Electromagnets

Maximum total power 
per source

Maximum magnetic 
field intensity

ECR resonance field

Total number of turns 
per source

Gas feeding

Gas Krypton

Ignition mass flow rate

Operation mass flow 
rate

Inductor

Length

Diameter

Frequency

Power
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● Elements connected with coaxial cables:

● LMR-600-FR coaxial cables

● TC-600-716M-X coaxial connectors.
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●  

Vacuum chamber characteristics

Length

Diameter

Operational 
pressure

Pumping 
speed

MAT2 Thrutster installed in the EP2 group vacuum chamber
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EXPERIMENTAL SETUP - RPA
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●  
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●  

RPA functioning scheme
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● Two magnetic topologies have been characterized.

Magnetic field with “MF ARCH” 
configuration.

Magnetic field with “MF SP” 
configuration.

Thruster in operation with Krypton in 
MF ARCH configuration.
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13

Comparison of the ion flux in between 
one and two sources.

Comparison of the average energy and 
velocity in between one and two sources.



PLASMATECH 2023 – CÉLIAN BOYÉ – UC3M

CONCLUSION

14

●  



ZARATHUSTRA

THANK YOU!
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Total ion flux of one source measured 
with the RPA.

Average energy and velocity of one 
source measured with the RPA.


