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Laboratory Experiment on Plasma Discharge
Surrounding a Charged Body in a Magnetized Plasma

By

Susumu Sasakl, Hitoshi Tazawa,
Nobuki KawasHIMA, and Shinriki Tru

Abstract: Ionization phenomena around a positively charged body in
a magnetized plasma has been studied experimentally, in relation to
the charging effect of a spacecraft emitting an electron beam in space.
Rotating electrons driven by magnetic field and electric field have been
found to cause an effective ionization around the charged body. This
effect can be applied to explain the experimental results that the
charging effect of the spacecraft emitting a high power electron beam
has been generally much weaker than the predictions based on the
charging models previously proposed.
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TNTHECESHAT L 2 ENTE S,

4, FHEMEFE—LHHEEBR~DICH
80 BTRRIRIT, AEBROD/T X —F FEEBR CITObh 2 RAKD - OEF L —
AHH EER % Scaling law #58 U THE L TH Y, REE TR L 7287 Rotating
Electrons Discharge Bik2s, FHZM T RET ARV H 5.
z 2, SEPAC DEBICEEL T, GE250km O /5 AVBETA -5 — o &K
7.5kV, 1.6A DEFE—L2BHELEBEORELEET S, 077 XAVRETOR
FIEFEI,

zineevpfl mA/ m?

z's4

THD. A—EF—DABEIIEEM TEE LN T 2O EERERL, A1 1Y

VERITOmM® Lk nZ EEEETSE, 1L.6AbBDOE— AR L 2B IS T
WENFET L LD, RO FTu—THRrSsTFHENS, LrL, ARERTRLIL

This document is provided by JAXA.



1983 £ 3 A FRAA A B 5 B R O EERIRTFE 13

40 T T

0 | |
0 1 2 3
Beam Current (A)

12 >=9X1073@2% 1O DR (8=0.15 DFEE).

7% Rotating Electrons Discharge 349 3 £, # —E ¥ —DHEBIZIKIBICEN SN2
ATREMEDS D B,

EBAICHEL T2 RABE L THRESHKE L 2EE, BBCEEHFADEED R
—id, HEEBESDIAINF 2ol A VDI —ET7HERELEZ22L, v —2
FEICFHEM 77 A0 oM SN BFERIE, Y—RAO¥B%2 s LT

Iin~21réis (rs~% 2”;“’)

INSOEFH2KREFEECTEFHBSTONE LT 5L, -5 TRLERALD,

Cong
m: Ve ' 204

B?e 2

I,=16ran,oc

%%, is=1mA, B=0.3 Gauss, ¢~20V, 24~10m, #,~10°1/cc &£ LT,

Ip""g X 10—3a2ﬂ(a—10)
a= VF/¢

DEFER B SN D,

L7tioT, ARBRTHSN B OME0.15 2{KE L7124, LBEPEE 12 KicR
THREZS. o TIDET VT, LEADE—LEZAR—AY ¥ MLF—EF —tn s
BHELTH A -y —OHBEBEERFEL600V LS5 LI Ebhng, bRAIZ, A
N=A¥ ¥ PVOSS1 TITbI: 2y REQBEBFE— LARHEEBRTIZ 1kV, 100mA O E
—LBEDTON, HEEEGK 10VEBETH e Ebh TV, FREFLTY
00VUUTRELHBSNG, Z0L) 2B HERNBROER C FHER CRET
% EDI, AE 9 HITFESN T3 Spacelab 1 54 SEPAC HHECOAHHEFE —
LABHEEBTHODIZENETHS S,
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FHE TR, SBFE — 22 L2 BEOHERRIE, RO 77 XA~ Hh~7o
—TEEDS S FRISNZ DL D bk DEL I LY, BEDOT Ty N KROFRD 51
BahTni, AFECE, SBFE 7u— 7EBCHRET 2 NEHRR» EBRACHEZL,
FORD AL T —TEBEICN Ty FEREG L AL F —EFHCEINT S 20
v EoDEHET L (Rotating Electrons Discharge) % #7E L THEEL 7z,

AEBTHD SN EEEHERRIORERRIL, FHEMB T 2 RAEL» S OHE
FE— AR EIHERFICHEATE, HEARLCHEINIHERKICLD, &
FE— LKL TO2RBEOHENKIBIEMSND 5 2 ENHERTE T2,

Z DA THEZE L 12 Rotating Electrons Discharge € 7 Vi3, KEMKE O TRV
ERL TV I EDEREINTHE IOBERALD 77 A<#HBRR L bERZBRYH 5
rEzoN, ROWERR L L TEREREED TV,

Ageid, BETERFRAPICE L FHEIEZR L ORRFNFE L L TiITbh/: b D
TH 5.
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