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FC Parameter impact

Mass flow rate ( ሶ𝒎)

Collimator dimensions Collector Material 

Emission parameters (𝑼𝒅, 𝑰𝒅 / 𝑼+, 𝑰+)

Design

Plume/Thruster performance parameters 

accessibility
Related issues

❖ SEE

❖ CEX

❖ Material Pulverization

❖ Particle Deposition

❖ Complete sc𝑎𝑛 𝑜𝑓 𝑗𝑖 profile

❖ Ion current : Ii = 𝜋𝑟2 𝜋−׬
2

𝜋

2 𝑗𝑖 𝜑 sin 𝜑 𝑑𝜑

➢ Divergence half angle (𝜃)
➢ Propellant utilisation (𝜂)

➢ Thrust, specific impulse

Collector (𝑽𝒔) and Collimator (𝑽𝒓) Potential

Thruster parameter impact

❖ 𝑽𝒓 < 𝑽𝒔
𝒗𝒔

𝑽𝒓 > 𝑽𝒔

➢ Better 

determination of 𝐼𝑖
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❖ 𝑽𝒔: 𝑮𝑵𝑫
𝒗𝒔

𝑽𝒔: −𝟐𝟎𝑽

➢ Damped instabilities at high 

angles

𝟏𝟏𝟓𝟎 𝑽, 𝟎. 𝟑𝟑 𝒔𝒄𝒄𝒎 / Mo, 𝟏𝟎𝒎𝒎

𝑽𝒓 (V) 𝑽𝒑 −𝟏𝟎 −𝟑𝟎

𝑽𝒔 (V) 𝐺𝑁𝐷 −20 −20

Deviation of 
𝑰𝒊 from 𝑰+

4.08% 1.47% 1.29%

❖ 𝑱𝒊 profile: 𝒅 ≤ 𝟑𝒎𝒎 𝒗𝒔 𝒅 ≥ 𝟓𝒎𝒎
➢ Flattening of the profile

→ Over collection of sputtering particles due to 

excessive exposure of the collimator

❖ IV : 𝒅 ≤ 𝟑𝒎𝒎 𝒗𝒔 𝒅 ≥ 𝟓𝒎𝒎
➢ Underestimation of the ion properties 

→ Poor collection of ions’ thermal branch

❖ 𝑴𝒐 𝒗𝒔𝑾

➢ Weaker signal collected 

→ Reduction of SEE

❖ H𝐢𝐠𝐡 𝒗𝒔 Low ሶ𝒎
➢ Weaker signal collected

→ Better SEE recollection 

due to less energetic particle 

collisions

→ Fewer production of high 

density ions

❖ High 𝒗𝒔 Low 𝑬𝒊
➢ SEE/CEX management 

issues

❖ High 𝒗𝒔 Low current 

density

➢ Signal collection 

management issues

❖ Wide 𝒗𝒔 Narrow Beam

❖ 𝑽𝒓: −𝟕𝟎𝑽
➢ Complete 𝑒− screening

➢ Loss of 𝑖+ signal

❖ 𝑽𝒓: 𝑽𝒑
➢ 𝑉𝑠< -25V 𝑒− screening

❖ 𝑽𝒓: +𝟕𝟎𝑽
➢ Signal over collected

❖ 𝑽𝒓: 𝑽𝒑 𝒗𝒔 𝑽𝒓: −𝟕𝟎𝑽

➢ Weaker signal

→ Low energetic ions not collected

→ Better recollection of SEE

➢ Narrower signal 

→ Sub-collection of low energetic 

ions at high angles (𝐸𝑖 ≪ 𝑉𝑠) 
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