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Abstract 
We had observed rapid increase of spacecraft contamination on HAYABUSA spacecraft at the time when lack of 
neutralization on its ion thrusters had occurred. It is considered that spacecraft charging at that time had attracted the 
charged particles and had enhanced the surface contamination. A numerical code for charging analysis has been 
developing to estimate the return currents as a function of the spacecraft potential in ion thruster operation for 
HAYABUSA. The estimation will clarify the contributions of charged and neutral particles to the contamination data 
obtained by the spacecraft. In this paper, we introduce the present status of the development of the code and preliminary 
charging analysis for HAYABUSA with ion beam emission by using the code. 
 

1.  

 

 1)

 2-3)  

10
 (IES) 

IES

4)

5)

IES

 

QCM
6)

第１１回　「宇宙環境シンポジウム」講演論文集 149

This document is provided by JAXA.



 

2.  
10

3.5 cm x 7.0 cm

5)

 5)   
A, B  

 

7)

8)

IES
18 mA

 85.6493 mA
 23.305 mA  44.0115 mA

 

3.  

 IES

IES

 
IES

 

 

A B   

 
5) IES

 

宇宙航空研究開発機構特別資料　JAXA-SP-14-012150

This document is provided by JAXA.



Inet (Vs ) = Ie(Vs )+ IB − Ii (Vs )+ I ph (Vs )+ INE + ICEX (Vs ){ }  (1) 

 Vs : 
Inet: Ie: 

Ii: Iph:  IB: INE: 
ICEX: (1)
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106 m-3

 9)  

Inet (Vs ) = A ⋅ j0e exp(−e Vs / kTe )+ IB

− A ⋅ j0i (1+ e Vs / kTe )+ I ph0 + ′INE + ICEX (Vs ){ }
(2) 
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vB’ (5)  
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