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Experimental Systems of Fine-Particle Plasmas under Microgravity
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Abstract: In order to verify the existence of critical point in a fine particle plasma, we are carrying

out theoretical analysis and experiments using an experimental model of the PK-3 Plus system that

is installed in ISS. Along with the experiments, we are also developing a new plasma system,

which applies planar magnetron plasma.

Preliminary experiments with the new system under

gravity showed the generation of a loop of plasma and the potentiality of the generation without

the formation of a “void” of fine particles under microgravity.

Key words; Plasma, Fine Particle, Critical Point, Magnetron Plasma

FZLHIZ

WL 7 X< \Z T 2 B R R D FFAE D "l REME D
HERMICHER S Tng 2?2 ZhET, T0%E
AEA HIE L T, ERFMEOEENRBFTZ21T-> T
X7, £, FAYO~ I AT T 7 WEFTN
XAt Lo b 7" 7 X~ AL E (PK-3 Plus) 73,
BE, EREFHEAT—Y 3> (ISS) ou T 7+
Va— W S, BUNE D ERDHED ST
W5, FAEEIE, PK-3 Plus 77 A~ EBRIEE O[]
Bex T BRARBLRBLII O 72 O O T 70 28R
., M EEHT, BIOBUNENREE FCiT-> T
W,

PK-3 Plus (23 CTHIMEC & 2 LB &M (T A
1. mEEE S MOV A X - B T
X®@% DC ZFERE) XREsh TR, 20

AN CRER SIS RIET 5 XUTrE 4 5 &2 3
ﬁ#é L7=28- T, AR A28 PK-3 Plus (ZBIT 5
FERFAE O FIHE FTRE 2R FPH D DI WA, ERAR
B ofiTiZEg L v, UL, e+~ 7 X<k
RAEEMERAE pm OF—F—LERKNTH D=
DI, R EREOBERIN AR 2D Z &0
TE, oKLY HEEF A O T-ALE TOHL
SN - FRMTSAIRE L 725, % 2T, PK-3 Plus %
FHNTRTRE 7R R PH N C 4t 2 B LRI S |
EO LX) BN TE Dk, HiGH - KB
HIZHET 21T > T\ D,

—J7. PK-3 Plus D K 9 72 AT A & JE 7 Z
R4 ECIE, B O L E ISR - 2MFE L
R RA R BRSNS, T, ST~

WEME PR TAR L, BT 5277 XA~Ick D
AR TELTHIZH LSO A2 EE 6N
%, bbAA, PK3Plus I ZnETikT 5 <k
BRI TEREETHY (PK3‘*E§J:D§:?$’J§
D e b S v, DC EFNEHMTE 5 X9
Sf) L LETE D S “RA R OFA i{&ﬁén
2o LWL, MEBNERELENZELITHZ
IRV AICHEE T 5 2 & S EEER I e AT
KO TRESNTWDER, ZDOXDREMETTIE
RN RA R BRELSL, SR80
MitELE L LTWD,

Z 9 L7z PK-3 Plus ZE{& DK & IR ff Tk
ERAE A2k ERpAYANY AN ﬁ@%@@%ﬁﬁﬁé
LT3 Plasma Lab (2T 7238 @ O E 2, KA
/@7/7277/7ﬁn%ukwfﬁﬁbfﬁ
DHNTWD, FAEES, B, B, B2
LT, “BAR BERELRNTT X<REELK
PBMELCER, FO—DL LT, FL—F </
X hrHERRHY . AEEZ, MUNE S FERE
RPHICE W ERG L TR ER AT TE T,

PK-3 Plus %5 & |
ZH

PK-3 Plus [ FEHRAE & A AL 228 AR A T 32 5R
HDZ 71N, /NETEREZFEH L T-
(Fig.1) . A RIOFEBRTIX, DC EFHIIIT-> T2
VW, BT TR FII TR DD, 7
T A= NIZHIRA LBIRICES LT 5k
TRBEINZ, L, MUNENDFTI, KE

CEDMUNENERBLIO ST X<

This document is provided by JAXA.

, Osamu Ishihara®, Satoru lizuka®, Tetsu Mieno®,
Noriyoshi Sato, Yukio Watanabe’, Satoshi Hamaguchi®,



BHNRRELRDIZE “BA R BREL RV E

SRR BT,

B RICHEE T AR ERERE T H120I2ix, 7
0 —7EREEANC T I AW EITH ., T2
bbb, 77 AVEE - REREDT T A< /NT R
— X BT ALERH D, L, T7 I
T a—7YETIE, T A PR A E A
T2 7= ORI - D FAE L7 IRBE CORIM L T & 72
W, EZ T, T A RROEE 2T 5 JE K
B b Tu—7EERH Uz, BIEORES.
K- DFLE L7 WIREE T, liZ DT 7 XA~ HE T
3 0 %DHEPHNT K LT,

Fig.1 PK-3 Plus experimental model installed in a
rack for parabolic flight.
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Fig.2 Fine particles transported by ion drag force
in conventional plasma (a) and planar magnetron
plasma (b).
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Fig.3 Vacuum chamber of planar magnetron plasma
for microgravity experiment.
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Fig.4 Planar magnetron plasma generated by 8
magnets.
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