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Project Name

Building BlOcks for 10dine ThruSTers (BOOST)

Refueled
Pl satellite
Serviced ,”
- mgm satellite v
Project Ambition
Consolidate and promote the iodine 30830000~ ~aonaooto :
. . Propellant *E‘ - ':'
electric propulsion technology as a cartrdge
key factor to boost the market of 3 -
SmallSats and the developmentof % =~ T e Exhnasted cartridgs
=== Loaded cartridge
future missions of on-orbit refueling
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Research Target

Research Object

Function

RF Cathode >

‘ Advantage

(vs. Hollow Cathode)

Research Propellant

. Ad t
lodine manese,

(vs. Xenon)

lProbIem

lodine compatibility -I:

Provide charge balance for ion thrusters

» Lower contamination and erosion issues

RF Antenna
Gas Inlet

Easy storage

Chamber

Cost-effectiveness

lon Collector

Material corrosion

Orifice

Faraday Cage

Sublimation energy loss 4/16
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Primary Goal

Design and optimize an RF cathode compatible with iodine for small satellites

Specific Objectives
- Model iodine plasma dynamics for better design

- Optimize cathode design for higher ion currents

- Develop iodine-resistant materials

Expected Results

- New insights into plasma dynamics in iodine-based cathodes

- Scalable design of RF cathodes adaptable to various space missions 16



UNIVERSITA Research content
DEGLI STUDI
DI PADOVA

- Global Model
- CST Simulation

- Further Research

- Project Timeline




UNIVERSITA
DEGLI STUDI
DI PADOVA

Model Build
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[1] Jahanbakhsh S, Satir M, Celik M. Study of electron current extraction from a radio frequency plasma cathode designed as a neutralizer for ion source applications[J]. 8 / 1 6

Review of scientific instruments, 2016, 87(2).
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Global Model Simulation Result
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influence of the plasma sheath.
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CST Simulation

Antenna - 10 loop series

Capacitor - RLC Parallel:
R=6000Q;L=1mH; C=1.05nF
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CST Simulation Result

Goal: decrease T = iy =30

m Ztot = Rlot + Xtoti

(1) Resonance Frequency - w when X, = 0.
Lowest virtual work loss; highest couple efficiency for

electromagnetic field

(2) Real Part Impedance — Reach R,,, =50 Q

Maximize forward power delivered to the system

- q and P, has mild influence on resonance frequency

- R, increases with q and decrease with P
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CST Simulation Result

5 Loop Antenna .
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CST Simulation Result
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3. Optimization and Validation

Simulation —» Obtaining RF cathode structures with optimal performance —

Experiment —» \alidation of real performance <

4. Final Design| Change cathode for real-world use
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THIRD YEAR

C Fmsvew | secowvew | vaovew |

NUMBER COMPLETE O ND JFMAMJ JASONDUJFMAMUJJASONTD JFMAMUJJ A S
1 Review

1.1 Review iodine technology (materials and propulsive systems) 100% ...

1.2 Review RF cathode 100% ...

1.3 Review iodine fluidic line 100% .

2 Preliminary design

2.1 Design RF cathode (Structure and Material) 100% ...

22 Develop a PIC simulation/Global model of the RF cathode 80% .......

23 Design electromagnetic field of the RF cathode with CST 50% ........

24 Build an experimental platform (Gas and power supply) 0% ....

3 Experiments and model validation

31 Extract electron at different (Propellant and Structure) RF cathode 0% .....

32 Diagnose plasma at different (Propellant and Structure) RF cathode 0%

353 Modify and optimize the numerical model 0% .......

4 Simulation with numerical model and final design

41 Determine the optimal structure of lodine RF cathode by simulation 0% .---

42 Test the lodine RF cathode 0%

5 Thesis

51 Thesis writing 0% -------
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