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Research Overview Objectives

1. Development of ionization model with decisive operation parameters taking azimuthal dimension into account
2. Connecting a physical constraint coupling ionization frequency and amplitude
» Build a confined-model which can predict ionization oscillation amplitude tendency from common operation parameters

e Bulk discharge oscillations in a few tens kHz band.

- Mainly coming from ionization oscillation, also called
‘breathing oscillation’

- Highly synchronized & oscillative and detrimental to

thruster operation Azimuthal Dimension in Hall Thrusters and Modeling of Species on lonization

e Specifically focused on
- Taking azimuthal dimension into account for the model

- Clarlfylng the relation of ionization frequency and ® Schematic discharge region of Hall thruster | e Continuity equation of neutrals and electrons
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. Considered
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. e Neutrals and electrons behavior
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e Interested parameter and operation parameters

Our interest : | Amplitude change

Operation :
pargmeters: B,Vq, m

Position (em) Position (cm) YA

f *) J. Boeuf (1998)
(Even with keeping the Time varying Time varying h(6) =1 — Ecos(20)

Way of m supply Thruster size

' Tamida200 Hamada2017

| . ®62 Thruster density by scaling, exist oscillation Standing wave £=0.0t0 1.0
| A] discrepancy in absolute +  representing azimuthal distribution,
A , length) Axial decay and = is non-uniformity strength

14 oscil. P

suppressed : -
“ lgm t Results and Discussion

tll

lll[l 1 Reg

I3 Amplitude map :

Id Amplltude map

e Fitting of azimuthal distribution of V, and n,
Analysis is for peak |P1| > 0.1 cases from FFT, which is

e Some ionization models proposed
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e Goal of this research vSimplified analysis
onization model NPUT When frequency is obtained from the model, amplitude can
be connected
Operation parameters B || Vq|l m

*Only with parameters which can
Way of i supply be pre-determined as contro Conclusion

Geometrical parameters | | 22 |[Rw][ Lo » Built an ionization model requiring pre-known parameters
‘ SUTPUT - Parameters which can be pre-determined, inc_:ludi_ng common operation parameters, geo_metric parameters, and azimuthal inhomogeneity
* Observed a physical constraint coupling ionization frequency and amplitude
lg;‘lﬁgtt'lgﬂ ~> Oscillation - Frequency and amplitude are in couple through the ionization box size and neutral velocity for neutral refilling cycle
frequency amplitude « Built a combined-model which can predict low-frequency oscillation tendency from common operation parameters
Our interest - Simple 0-D revised model qualitatively well predicts breathing ionization oscillation characteristics
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