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Characteristics of electromagnetic field within the coaxial
resonant cavity of microwave plasma thruster
TANG Jin-lan, HE Hong-qing, HAN Xian-wei, HUANG Xiao-di, MAO Gen-wang

(Coll. of Astronautics, Northwestern Polytechnical Univ., Xi’ an 710072, China)

Abstract: In order to research the influence of shape and position of inner conductor on electromagnetic field within coaxial
resonant cavity with TEM resonant model, the numerical simulation was conducted by use of FDTD and the results were compared with
the experiment phenomena. Results show that the shape of inner conductor not only makes the distribution of electromagnetic field
change but also makes the zone position of the maximal electric field change. The position of inner conductor makes the strength of the
electromagnetic field change only and the less the aperture between the inner conductor and the bottom of coaxial resonant cavity, the
more the strength of electromagnetic field. The cone shape of the inner conductor is propitious to start and work steadily for MPT.
These results can be used for design of MPT' s project prototype with coaxial resonant cavity .

Key words: Microwave; Plasma engine; Cavity resonator; Electromagnetic field; Numerical Simulation

FOOF OEOF R R IE T B, R R A B BT 1 SR 4R 3

1 51 ® %o HT BB, TS RE AT K, H R I

WP SH THRAZ(MPT) R—F T M ETS
HEHAEE MPERERETERREATEBREES
RENSETE, FREASHERIZBREXER
PmESE RS . LRIEH, X /A0~
100W) M BE S T# h B RARRES N TEM &
LA 4550 4 2 o IR R T e 0R  Ee B R (AN 1),

F#ERREAEERBQR2)MESZ—HK
B (A/4)PIFP, T A/4 RIREREERA LHEAL,BA

o WRABE R 2002-05-10; #ITHM: 2002-07-29, BLTIH:

Brit RIS E (11400D001)

BT XHE 4 FMEREE DS RFEE, BFE
B SHR K, MWL P H N E WA FERIEN, &
Bt 25 0 Y A R A AR B R B L A X T E R R AR RO JT
BriE E— A HA RARFHEREK A/4 [
B o B R R T B R A B R R 1 e i ()l
BRRERL V4 & RARE MG, M ERA
A AR R R R, TR SR A R A R, 7
HL 358 B B B KB R KB R BB TR, A

HE “ANA=Z" R&WBITHE (863-2-2-5-12) FIE By

ERMA: ez (196—), &, L%, REATRN, WRAEIXTEDIRIT.



F2uH H2M

P 4 B 4R R Rl R 9 ) el B B AR 149

F 3

Fig.1 Coaxial resonant cavity
structure of 100W MPT
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Fig.2 Sketch map of electromagnetic field within
A /4 coaxial resonant cavity
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Fig.3 Basal grid of FDTD in cylindrical coordinate
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Fig.4 Accurate values of PE,,
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PH, and numerical values of E,, H, within 1/4 coaxial resonant cavity
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Fig.5 Contours of £,, E,, H, of coaxial resonant cavity with planar inner conductor ( § =3mm)
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Fig.6 Contours of E,, E,, H, of coaxial resonant cavity with cone-shaped inner conductor (§ = 3mm)
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Fig.7 Maximal values of E, and E, as a function of §
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