5510 ) TFHEREE S LAY Y L) RO 61

KEBABIAS F o2V DU RBERNICRBITID ST AER Y I 21—V g v

AR PRS2 =5 PEF2 Inm—iR Y BEAET . mJIHEA"
VIR R R LR SRR A T XN AT 1 - 1
PR KRR Y AT MERFSR SRR XS AR -1
Email: h-usui@port.kobe-u.ac.jp
*Corresponding Author

In order to operate a satellite in sub-low earth orbit (sub-LEO), it is required to design an optimum ion engine to
compensate the drag of the upper atmosphere.  The air breathing ion engine (ABIE) is one of promising candidates for
such an ion engine. However, the optimum design rule has not been established. Because ground experiments are
difficult for ABIE, numerical simulation is a useful approach. In this study, in order to establish a useful guideline for
designing ABIE, we perform particle simulations to examine plasma discharge in the ABE chamber by using the
electromagnetic spacecraft environment simulator (EMSES). We particularly focus on electron acceleration process via

electron cyclotron resonance.

1. S

I, K= A N CHLBICERATE 5, a0/
(LR FRETH B 70 E OB > 5 | K B HER E 21§
HH(LEO) ToOAEDEMICELAEE > TW\D,
LEO IZBW T EHBMHE ZEH I 2 10ImFERK
DOEF A EHTX T, Z OB A2 H5ET 5 7= 001
SN OREELERE 2 EFN/ER S5 2 LM E
KRR E 705, BITEITIRIUZ Mise T D HEERE L L
T—MIZZDREI D E I A =P
NELTWD, LNLERS, A4z P03
HHE LT Xe ZHETTI2LERHY, O &
5 Xe DEEATENRHEOFMICEFAE L TLED &
RN B D, = ORBEIZFR/NRHRE ClE & 7
Do

ZOREE TLIRT 5 72 OIS HE _E o KRR & HE
HEHE L TCHHATIREBAR A Dy
(ABIE) 2% JAXA DTG 1112 & » THRE Sz [1], Fig.1
WCREWATR A AV oA Z2 R,
ABIE OFEFLITEE L TidA A o Apkgh=Rom L
VIR B R T 5705, i ERERClEZ ORE) R
THDH[2]. & Z CARFFETIIFH T 7 XA~HITBiT
LZMBB RO 21T O i EEER = — K
EMSES(Electromagnetic ~ Spacecraft ~ Environment
Simulator) [3]Z W T Y DRERENOHRHS
ZETIMMET S, FRICHEENTO ECR & -1
LEA PR E I LD ER S E Y I 2 L —
TaIc XV EB L, ABIE OREHEHEES Z &
ZHEHELT D,

magnet Forward
reflector

grid

Inflow air

ECR microwave antenna
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Table 1 Simulation parameters

Parameter value

Time step (At) 1.7E-12 s
Grid spacing (1) 5E-3 m
Initial electron density (n,) 1.7E6 1/ni
Initial electron velocity (v,) 0eV
Collision frequency (v ) 1.0E-4 1/s
Power frequency (f) 3 GHz
Wave length( 1) 20 grid
Power (P) 3B W
Magnetic force (my) 0.027 T
Interval of conductor (L) 60,58,56 grid
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Fig.4 Intensity of microwave (L=60,58,56)
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Table 2 Simulation parameters

Parameter value

Time step (At) 1.7E-12 s
Grid spacing (1) 1E-3m
Initial electron density (n,) 1.7E6 Um
Initial electron velocity (v,) 0eV
Collision frequency (v ) 4E-2 1/s
Power frequency (f) 4.25 GHz
Wave length( 1) 70 grid
Power (P) 3B W
Magnetic force (my) 17T
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