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Plasma for electric prog

Xenon

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

lodine (1)

High mass (253.8 amu)
Low IP (9.3 ¢V)

Solid

Cheap

Richer “chemistry”
Scarce database




French startup demonstrates iodine propulsion in potential
boost for space debris mitigation efforts

by Andrew Jones — January 22, 2021




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 10dine thrusters



Global Model

-

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

-

Initial conditions
(Gas pressure, power, ...)

-

Densities
Temperatures

-~

Performance
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Current status
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Table 5 2: Reactions of a low tempersture wdine plisma myvestigated in this work.

ken’s PhD thesis (LPP, 2019).
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Tauble 52: Resctions of o low tempersture wdine plisma mvestigated in this work.

ken’s PhD thesis (LPP, 2019).



ADb 1nitio collision cross

Mutual Neutralization In [158] (Yeung et al. (1957)), cross

+ T sections were estimated from the

I'-r=>1-1 afterglow plasma of a highly
electronegative gas discharge
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I, molecule

Importance of spin-
orbit coupling in I>

We use relativistic

electronic structure Instead of solving
calculations : the Schrodinger
Dirac software Equation

']

"

We solve the Dirac
equation

a0 =0

PEC computed by X. Yuan
(Phlam Laboratory)

Methods :

* 4-componant Dirac Hartree Fock (DHF)
« Multi-reference Configuration interaction
(MRCI)




I, molecule

Reactants
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Ab 1nitio collision cross

Reaction cross section (A?)
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Can we check the accuracy of our
cross sections?




Expt. @ DESIE

I+

Asymmetric ring

Drift tubes
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Collision energies :
* 0.1eV
* 08¢V

Symmetric ring




Potential energy (a.u.)
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Next Steps

* Add more species 1n the model

* Add more reactions in the model
(I + I,", 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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