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Handling of lunar and Martian regolith particles existing on
the Moon and Mars is one challenge to realize In Situ Re-
source Utilization (ISRU) which is a concept to realize long-
term space explorations by harnessing the regolith as natural
resource at exploration sites to make propellant fuels and life
support consumables for astronauts and prepare repair tools
and parts for robotic equipment in situ. The regolith particles
are small, cohesive, and abrasive, hampering their handling
in manned and unmanned ISRU processes. Mechanical and
pneumatic handling techniques have been deployed in explo-
ration missions so far, and such means have encountered some
challenges, since small regolith particles easily get into a gap
of mechanical drives, causing the malfunction, and production
and use of liquid and gas are involved in difficulty in space
environments. Therefore. my research centers on a develop-
ment of new regolith handling technology using electrostatic
and magnetic forces. Such systems have indispensable ad-
vantages for the space application. such as simple, small, and
light designs and no necessity of using mechanical drives and
pneumatic materials. The accomplishment of my research
will end up with providing tools to actualize deep-space ex-
plorations and migration of humans into space environments

beyond space missions on the Moon and Mars.

ERAKFNFEZDA

BWHICBUAHTOFAFI 7 A, whif [Ei#
K] (ST 5 FBOMEL, TOFEHBABEN
YRy rEM~oIEH s, B3 - E - Bl
Br - BERBGABR E ARNICHAGDEREN L T
FIZLDIIEZIT>TwET, BRIIE B - KA -
NEREO T (LT ART) H3IE§ 2 i %

FTHEM BRI L, S SICHEMMIT R E Y - 2R
BRBAENL T, FHESETOHEY - BBy
% B REN R E O FEREHIERTE I D A T E T,

BEh - RERIRTICB 30691 FSI2
Ao KB NBES v Y3 VISR E 7 5 B &
LT L) AR OBGEE - 5% - SR - % 2 7

LEERMIELE L. B - KE OB % Hv 795
v, FFFNSOL AT LD ERETTOARE
PEEHEREL, SOICERMBRLERBEL 2 SHEY -
BB BU 2B oW T ORGSR ERL £
L7z (F1)e. 164ahnmXHiz, i ERENT
[EOINY TR 3 T S B e WA NN A € 2 T ol N B L W
HEEMIZE 720, BERDREL 2R R
Ny B TP O EERIGHIZ. £ohkEoR T
ANOBHICHESNTE F L2, WICAIEE, JAXA %
EMAHLT, ChoDy AF A FHWTHEZ . KE)H
BETIZBWTERTITWE Lz, ZLT, fESNA -
BERA RN 2 BV Z T O f BB A #L TR L
T, ZOWENMLET A L #MRL, 2 LT
BB A ok, BESMEIENNIZL 5 KRE
RTYDs A5 —BEPRETLHI L2 HRELE LA,
ELICHBLAEMY I 2Lb—Ya vl hsn%E
WRELICHHATELI LEHREL, ThEtHWTHE
TIMEER B EOREE ER LR hEE TV
THEELE L7 SBo%ETIZ. SThETREC
JAXA - DLR (FA VHiEFEHEL Y7 —) Rl
Lahs, fER - maAnk v F) v 7%
EREOFHERI v L a Y THRTEZDDICT S
Wiz, K DFEMEYHES OB L VAT AOREEL
FHIELTWERLWEZZ TWET,

BEZ ey =2 2020

IREIXL U AN RU O HEiliDRISF
BEAR - MEARBENY FY v rEmoRE: L
T, WHaEOD VR TR 2wl T IsEH
TERV, &5\ R TR R o B 515 1208 S 4w,
LhEBBTFONT T, FIT, TNOHOI AT LAEH
2T A X Ada L LT, BB BAEY A MR 9T,
AEBWT 2F 2 —F 12X A SRR E)
EFRHLAZLT) AN F) ¥ Z7HATORZIZ ST
MATWET, —HlE LT, BERHBHHEER Y T2 A
FLEMMANLET. 2O AF AL, REBITE81T
FWMEBICEBITAT S LT, TR EBEIHUE
OEMMERRZO LI LA TL2HE AR LAHL
VIR TR T, S ofdnE. miEcwAIE LA
DAL TENMFET L7-00BEOARIZL > TEHSH
Llzd, ¥ TIHhoNRLHEETT ., £72, R
BEARBAET, ¥A PREICOERL TV L% & L e
EINER AT 5 [ VAV ) IV 5 E TR TIE A A
flEerRbEd. Zolko EREEcowTIZES
HRTETWARVWELE L, SHOMETIZE Ok
TR O A, F-FHRET ToORE
MHBALOEL, FEHHBME LTO Y AT Akl
b K12 LA THL FETT,

— HE BLEN KHE ——

- TMER : X Bh:x H
- — - &7 ¥
oi| = =—EmERH | BEL | mgn - 9F T
z : W - HBOREHR
......... '
/107 I BRAE  RRHE
E +
, ESh-KTEDER
107 i - BRSNS - EHORE - X ﬁ M
- e - BN FY TR AL L P
0.001 0.01 0.1 1 10 ".ntll ’ 2%

HE mm

E1 i ERBETFCSVTHECER U TELET 3ANOERITERRE . FHERORBRAN
ZOWEE - S CRIETREERLCHEBR

1 §
:d iﬁ !

2 EEREHER ST AT LLCSTIHTFOLELE)



