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Space Electric Propulsion

Space Propulsion
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Electric 
• Cliquez pour 

ajouter du texte•  𝑧𝐸𝑃 ≥ 350 𝑘𝑚

•  (ϴ ≃ 850°𝐶)

• 𝑝 ≤ 10−7𝑚𝑏𝑎𝑟
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Outlook
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Performance criteria

Thrust Specific Impulse

• “How many seconds a given propellant, 
when paired with a given engine, can 
accelerate its own initial masse at g.”
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• Reaction force (Newton’s 3rd law)

𝑇 =
ⅆ𝑚

ⅆ𝑡
𝑣𝑒 Isp =

𝐼𝑚𝑝𝑢𝑙𝑠𝑒

𝑊𝑒𝑖𝑔ℎ𝑡
=

𝑣𝑒

𝑔0
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Project reminder

Thesis : Conception and realization of a 
plasma space thruster demonstrator    

Multicharged Ion Source Thruster (MIST)
[𝑇 = 1 𝑁; 𝐼𝑠𝑝 = 100 000 𝑠]

(17 000 𝑠)

Based on ECR ion sources
→ From particle accelerator physics
→ High current intensities of multicharged ions
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ECR Ion Source (ECRIS)

Electron Cyclotron Resonance
X

𝜔𝑐 =
𝑒𝐵

𝑚

𝜌𝐿 =
𝑚𝑣⟂

𝑒𝐵

September 25, 2024 Days and Inauguration of the MOSAIC platform - R. BELLET

𝜌𝐿 =
𝑚𝑣⟂

𝑒𝐵

𝜔𝑐 =
𝑒𝐵

𝑚
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Tancrede
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• Multicharged ion probe 30 kV
→ PhDc training
→ First studies

ECRIS → Einzel → Dipole
↳ Faraday Cup (0°)
↳ Diag. (51°)

•  Microgan ECRIS 10 GHz



Microgan characterization
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Microgan compute
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Einzel

Diagnostics



Thesis work
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Faraday CupMicrogan
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• Increase extracted current
↳ 𝐼 ∝ øext𝑟𝑎𝑐𝑡𝑖𝑜𝑛
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    ↳ Plasma meniscus behavior

• Measure Thrust from ECRIS

Einzel

Diagnostics



Conclusion
• Space Electric Propulsion
• Multicharged Ion Space Thruster based on ECR Ion Source
• Tancrede to compute Thrust by ECRIS
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