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Test particle simulation of electron current generation by RMF: next generation electric
thrusters
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For long-term space missions such as exploration of outer planets, electric thrusters are considered to be useful because
their high specific impulse (fuel efficiency). On the other hand, lifetime of many of the conventional electric thrusters is limited
by electrode wastage. In view of these circumstances, we have been engaged in research and development of the next genera
electric thrusters in which electrodes do not contact with the plasma directly.

Presently we are dealing with the concept utilizing the Rotating Magnetic Field (RMF), which has been developed primarily
for an application to the plasma confinement in the field-reversed configuration. In the RMF, the transverse magnetic field drive:
the azimuthal electron current, which in turn pushes the plasma via the Lorentz force in a presence of radial component of th
background magnetic field.

One of the central issues of the RMF is the generation of azimuthal electron current. While many of the past studies focuse
on penetration of the RMF into the plasma from fluid (MHD) point of view, in this presentation we show results of test particle
simulations in which we discuss how electrons react to the RMF, leading to the azimuthal current. Some interesting nonlinea
physical processes appear such as the phase synchronization and the resonance broadening. Application to the thrusters will
presented as well.

BEHEFEORMM I v a VIcBW T, (LAHEERRD & LEAEEHE ) OREHNCHY) D EnESHEERBE D H I
Tw%o#ﬁ\4ﬁyiy)/&g®ﬂf®%%ﬁﬁ%%®%<umwkMﬁwtw®%@%k%\ChﬁMﬁbkﬁ
BRI T L EEREAMT 5 C & TEMEREE U SD, HEERBEOEMMNHIRE NS,

BURZBE 2. Bz NEICH S R0V IEEMO X IR FESHEERR & U T, EA RS (RMP) B O hiE RS
IOV THEZTT> T3 oLwﬁtf@\HH77kaﬁLf%@%&%@ﬁﬁm@%ﬂ%@%%mm¢%zaf\
7T ARWEINC AT MO EHE FEBIRZ AL T 5, USRS 78 THI D Nz B IC K 2 REGHEENLD 75 X
< UAS (FRC) OFELFAEOELDTH B, EHIC. RUEOFESMORIREKS Lt EN-EBFEREoa—
Lownc X o, fiamoEEiE %2155,

RMF 8D 75 X< s 2 B 9 2 7 icid, SR RHERE IC K 2B FEIROFEEIC DV TEZ Z20ELH %, It
K. WIRINIRAIIG D DAV 0O 7D A<iRiE L FERIRAEROMIRN L {ITbNTE K, AU TP R
RS 5 DOFRE IS, 7 A MR FREEZ AW CREEHS IC X 2B FEROEREZ BT U R e 8 ET %, [
%M%ﬁg\@%@%Hﬁﬁ\%%@ﬁ%bmbmy%ﬁﬁ®%%w£0\*?ﬁﬁ@%%\um@%%ﬁﬁ%®!%
ROIERIEBHSOEC B, & HIT, FREREZINA T255 OHEE T ORHMEE1T 5,



