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Plasma for electric propulsion 

Xenon

 

High mass (131.3 amu)
Low IP (12.1 eV)

Rare
Expensive
Gaz

 

High mass (253.8 amu)
Low IP (9.3 eV)
Solid
Cheap

Richer “chemistry”
Scarce database

Iodine (I2)
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Objectives 

Provide the most complete description 
of 

Iodine Plasma 
* Set-up a (complete) global model
* Validate the model (compare to experiments)
* Rich and accurate database 
   (reactions in volume and at the walls)

* Performance of iodine thrusters



  

Global Model 

Reactions rates
(neutralization,
recombination,
charge transfer,...)

Initial conditions
(Gas pressure, power, …)

Densities
Temperatures

Performance



  

Current status 

LPP0D Code

Romain Lucken’s PhD thesis (LPP, 2019).
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Ab initio collision cross sections 
In [158] (Yeung et al. (1957)), cross 
sections were estimated  from the 
afterglow plasma of a highly 
electronegative gas discharge

      I+ - I- => I - I
Mutual Neutralization



  

I2 molecule



  

I2 molecule



  

Ab initio collision cross sections 

Can we check the accuracy of our 
cross sections?  



  

Expt. @ DESIREE



  

Expt. @ DESIREE



  

Expt. @ DESIREE



  

Next Steps 
* Add more species in the model

* Add more reactions in the model
    (I- + I2

+, Theory and Expt.)

* Compute/revise reactions rates

* Check the accuracy of the data/model
  => Validate the model + Study of performance
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Thank you for your attention
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