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WFZERE T DOBEZE (J530) : We succeeded in developing the very small plasma wave receiver
chip using the analogue ASIC. The very small plasma wave receiver chip is the essential
component in a sensor node which the Monitor system for space electromagnetic
environment (MSEE) consists of. Using this chip, we developed the business card size
waveform capture receiver. We also succeeded in developing the small electromagnetic
sensors with high sensitivities, which are installed to the MSEE sensor node. Furthermore,
we developed the computer simulation code, which can calculate microscopic plasma
processes under the spatial anisotropy.

SN IR TE AR
(BEHHAL - 1)
[ERESE LiEESE & @t
2007 4FBE 8, 000, 000 2, 400, 000 10, 400, 000
2008 fFE 11, 200, 000 3, 360, 000 14, 560, 000
2009 A 9,100, 000 2,730, 000 11, 830, 000
2010 B 1,700, 000 2,310, 000 10, 010, 000
oG 36, 000, 000 10, 800, 000 46, 800, 000

BFYESYEF : SFETE R

FHFE O3 FL - MIE - HERRE R - BREYE T

¥—U—F: 7T AE), FHEMRE, 707 ASIC, MBI AR, £ —%
bU—2, Brd— — K, N, (iR

1. WHZERRAE LM DT g, oD, FHEMRICBWNTTZ

MRAREE OIX, ERLVREmREICLD T
T A< WREEIH, B O, TOF —FETIC
XU, FHEMTIZ AP TRELTHDL
-k 7FE AAERH OAFZEIZE Y fHLA CTE T, F
HZEM 77 A~ i, REMIZ TEEZE) RiE
WZH Y, 7T AR NS OEB R = KL
F—lL, 7T X~ EZIr L TR TlR TR

A WEZBRT 52 L1k, FZTRAELT
WOHOMPLH R 225 ECTHFICEETH
2o
—J7. ZOXHITFHZEM T T A~ TIL,
7T A2 WE BN L L X — ik T
PILHTD, FHHZEMPICE T HRED [
N b7 T A B EBNT A Z LIk 5T



WxHZEnTE5, Zo [Eny &1, B
REARIZ T E EE BT, AR FHZERT
HAEEIZ T 5221085 AN LR ERLD
FIIWZEEND, ERRIZ, A=A ¥ L
A TIE, A=A T ¥ "AVBITRITTHZ &
WL > TRATLF I A~DEND, 7T X
~HEhE L CHEIl STV D,

BicZo L2 NTHR T T X<~DELh
77 AN AEL CE=F—75%
ZEiE. NEOFHZERIZE T D531
DBET EZAA L M EWIBHRTRNER
WEHAICH B, A=y ML TRESN
DEOREEM L DEDORIDDOFEHETZ
A< OFELAVTIEE 2= 72 B &2 R,
ZDSH, —HOBRTIEY —7 v bZEM A
Kare=F— L7 TW 2T, EEOBLHL
TORBFFHANLE L 72D, FHZER CTO#]
Mo EFTREERICL D A8 50,
BUSBLAINBRA CH D, Zhiud, R, 5
Wi, B HEH SN TV AR RE W
DFEEHREMIZH > TWIT IR 3H 5
NHTHD, TOT=, FEHEBLRILLE O R
7NN EETH Y . Fio, FEOMEIC
LT, ZRICBWTHIT 5 AT A
DOBEENMATHH(FHEMICBST 5
=2 T —27), KT % BAT DB 07
FELTEIZDE Y RboRb o7z,

2. WD HKY

ABFZRIL, T2 o ANBEENC X BAE
T 5 [ N7 dEmeEaL) . A T 2]
7T R N\EHSEFEAAER ) 2B 52T 5
ZENTED "PHBEEMERREE=— A
T A AZBWT, FNEERTIEE/SRa
K=y FChdrEHh——F IFEEE
WeEREE =& — 45| 2% - T 52 &
EHMET D, FHEERERREET=%—
AT N EIE, FHEEEY e E ORI
O —HEARE L, N ETERER
BROWEZITV, K2 R 2 BT 5O H
. FHAT—Y a i oL K
THVAT LD L THDH, LT, TOk
Y —IEETH D FHBEERRET = —
i X, ST AYREANET HIEFIT/N
Al Esn-EEOZ EThD,

3. Mo Hik

AWFFEDOZITICH = > Tlid, Fio. Fied Xk

HIIRFIFEIZ L -~Tn B,

(1) /NI T X~ e EElilgs 2 283 57 F
= 7 ASIC [a] % o> B %%

(2) BERDH OISR A LT/ N DE
Ao B Y — o BUE

@) Mo Y —/)—FKDT Ly RKiR—F
ETILOBESE

(4) FHZERICB T MBS I =
L —hFTCEAYVI 2L —XDEFE

B 1 5mm AT v 7 PICER S N
WMZEEROLAT U b,

4. WFFERRSE:
AFFEICB WV TIE ERD X HiIcn 200
77 a—FIZ L o TFEHLEM %E % S TRHEE
WCE =X —T B AT ADEBEHREF 21T -
7o EOHRTHRYIO/NET T X< P B
L Z R ORI T 5 70 8L KRk
BEHFHENTE, TRICEDRREE
HAEBNCE LD D,

(1) 7F v 7 ASIC |2 XL B 7T X< ikEhE |
=D /NRAE

FiHEEMRET = —D Y — ) —F

DaT b 7T X< R g A BN

T D702, 77 A~ s Ekn

HZENTERWKREIE T o 7hk %

FEFIT/NNZT HHMERH B, AL TR,

ZoOT7Fu sEEAE ASIC LUy KEE &I

FLSIF v 7 e LTHGRE B EITo 72,

BRI, FTRROBEBIZOW TR - i E

EITWVBHFRIC T LT,

O IREREAEST gn—C Low pass filter
T wa 7 ASIC TiE, 74 VX O KX
RESCHEPL, AV F 7 X2 22052
EMNTERWNWEH, MOS TP AHXD
I NER= I/ A & A AP % N
LIFULIEHWBN S, REDENT 4V
HIXERE LIT WBMEKR THIE, i
I A XADbL0onRTx5, LnL, +
O—JFTHHORE RY 7 bR RKEWE
WO REE B, £ 2 ClREMER KL
HizlzTF > 7TRICEZR - BH L, BEIC
BREN K& IRTE L2V 7 4 )L Z DB
T L7,

@ BRAA vF hFA X HET 4K
7T R WENBLINER OE T H B I
WZEHRTIE, BEEZOEEY 7Y
VTR, TUoFYT T T 4
IWENKETH A, LrbEETEHY Y
— Z2ADORMRNS F— =Y T Y TN
LW, mIR ORI EEREE b



AR
TUTMET ST b TS R LR A A TN

A % W Hirotaugu Kojima

R ]
FAX WAL, 0774284

M 2 BIRICKTh LI E VR A D — R A
AP FARILZ 15 95 AT BACBHTE L7z
F o TR IS TVWD),

X 4 oY —/—FFa h&x A7,
DB/RE Y —, BEOWRE L —L
WEIZIZ D T o7, BIRNA A h—
NENTND,

> Low pass filter XMNETH D, Af
BT TF o 2 7MORAL v F Ry
INUBE T 4 NVE Ty TRICEBLTH D
Lkt Lz,

BIHIE S AT LA F v 7LD
BV R AN — R A R 45D
BRI
koD, @Dy R—%r hBIOS
A EI B ZEREE O T T B AIA
ATERTERRE S 2T A F » FO BT
) L7z, FBREF 6 By % 0T 23 mm £ D
Fo7THNIZBIDE=HDOTE 1), Zh
IRy OF v 7 ThHDH, TLTEDT
v P TR 4 2 BRI L7z,
KE X IERO L O THIUE. MR 1K
DI A XL/ D b DD, LfY

Electric Field Intensity [dB V/im/HzY2]

-60 :
Langmuir waves
-80
BEN i
-100 \ ECH KR
Type ll
-120 \\ solar burst
omim}. & MSEEin lono
-140 N radiation
N \\
Type I
-160 \\ ‘\ solar burst
GEOTAIL PANT
-180
MMO WPT
-200

1 10 100 1k 10k 100k 1M 10M
Frequency [Hz]

X 3 ZEHIN SRS - MSEE BER o+ —D
JRE L GEOTAIL, MMO Bl Eft o+
—E B LU H AR B O AR 7GR

(2)

(3)

AR B AFET/NULT L EN
T2 (X 2),

/N D ERE R Y — D RS

INIDY Y — ) — R TlE, BRARE
P—HHEEH O DIF &R X BET
HIENRTERY, TZ TRV —HIK
N HLEZICER TS T D
J ARV % R, BRI DIRE
NP — AT LAORE - AIEE
ITo7-, BH Y —I1%. 40cn
tip—to—tip, BéStt > % —1% 10cm IU 5 D
N—TT T FThbd, ZNHITHT-IZ
BRI ) A XTIV T T e biIck
e RES, FORE. NTHEILIC X
DL UL OEWIREN S TR, L
DTV EIRIEENC R L CTHIRER S D =
EERTZENTER(™ 3), DFEDL,
o —FRFEI v v a VITHEA
TE L/ —L70 | BR B
—lZOoWTIERery hIvvark
LCTEHz N,
YoV —/—FRKO7a & A7 LN
BOT Ly RAR— ROBIF
FOOBIZDOARED/NIOYE o —
— %, ko IERE o — /Nl
R Y=V T B E
WIS 2 & AT CHRBE 21TV, D%
BMEIZ W TR L7z, T OfER. Bk
DREZIDOG O T4y 7eEe & M AiATe
ZENTE L LYW 2InWeo72 (K
4),

¥, K5zt rY— —FAVAT
LR EATHOT-OITERIELZ7 Ly AR
— RNTChd, ZZITiE, BARBLET =
7" ASIC 2N %, BEM#HIE D 723D D/ NEFg
o —, MBI OIEHT 5
GPS Z{EE8TH D, ZIUIHLELRED A
Kaawl-gittroThY, HIE, B
L OF v R — FF—X L L, PIC =2
EPa—HIlLoTEHRALTWD, FEEIZ



(4)

GPS receiver

/ Location identification (b ClasPICSSLT A6 )

- -Digitization by the inner A/lD
-Onboard data processing
Control of the whole system

=] Flﬁxgate(Aichi-Mfch Int )
Attitude detection

AnalogueASIC(by Kyoto Univ.)
Plasma Wave Receiver

Battery
Ni-H battery (to be replaced with Li lon battery)

X5 ot —/— KNV AT LFEFHIBT
57 Ly R—3R— FER%,

Ta s 7 I b TnWA VR — R T
VIR— v MR, T2 2B T 5
VAT AEEREIEDL I ENTE T,
PRSI T AR R I 2 L —
gy

vz b—va CZEMWNICA TS
WE I, FTo. FORT U X ILRE
IMLDONEFEHRS ZLDTELT
a2b—varya— RN LE, F7-.
TNEHV, FHZEM TITEMERIED 5
WETHEMNE Y —DFT AT
L. MSEE o ¥ — /) —RFRTHLRHATEH
A R—=NFDOER & o P —J g 2 35
Dl L,

5. EARERGIE

(BRI EE . DI K O RFJe 5 1

=Y

1.

UEgEams) G711, X THEZBH D)
I bh, S Y], HE - (L)1)
7, B R0 N T T X< B B R
FHIHWDIREHE Gm-C 74V ¥, & T
15 #1572 am X, J94-C, in press,
2011.

Fukuhara, H., H. Kojima, S. Okada, H.
Ikeda, and H. VYamakawa, Waveform
receiver on—a chip dedicated to plasma
wave instrument onboard scientific

IEEEAC paper #1139, 2011

1EEE Aerospace Conference Proceedings,

2011.

Miyake, Y., H. Usui, and H. Kojima,

Effects of the guard electrode on the

photoelectron distribution around an

J. Geophys.

spacecraft,

electric field sensor,
Res., 1in press, 2011.

Yagitani, S., M. Ozaki, and H. Kojima,
A compact loop antenna system for

1.

monitoring local electromagnetic
environments in geospace, [EICE Trans.
Commun. , I1npress, 2011.

Kojima, H., H. Fukuhara, Y. Mizuochi,

S. Yagitani, H. Ikeda, Y. Miyake, H.
Usui, H. Iwai, Y. Takizawa, Y. Ueda and
H.  Yamakawa, Miniaturization of
receivers onboard
scientific satellites its
application to the sensor network
system for monitoring the
electromagnetic environments in space,
Advances 1n Geosciences, 21, 461-481,

2010.

Fukuhara, H., H. Kojima, Y. Ueda, Y.

Omura, Y. Katoh, and H. Yamakawa, A new
the study of

wave—particle interactions in space:

plasma wave

and

instrument for

One—chip wave—particle interaction
analyzer, Farth Planets Space., 61,
756778, 2009.

Miyake, Y., H. Usui, H. Kojima, Y.
Omura, and H. Matsumoto,
Electromagnetic Particle-In—Cell

simulation on the impedance of a
dipole antenna surrounded by an ion
sheath, Radio Science, 43,

doi:10. 1029/2007RS003707, 2008

(2gs) (41 #0)
VR, FHZEMIZBT ST X
W ENVELAIEA, SGEPSS i EhyFle [
T A< EAEFH LA L DA, W
R FAAFEBFZEFTARE AR — /b, 2011 4F
3 H 10 B (BfF#TE) .
Fukuhara, H., H. Kojima, H. Ikeda, and
H. Yamakawa, Towards a waveform
receiver on a chip dedicated to plasma
wave instrument onboard scientific
spacecraft, IEEE aerospace conference,
Montana, USA, 201143 H 7 H.

MBI, 7T AR ERO T L
A I A— —BIFIED/GEOTAIL 75
N T G X WE A E8R~—, ®HITIX
D 22 FEREYVRY TN, FHRTE
KFEX X UNAAL ) R—=va v H
—, 2010 4F 11 A 20 H (GA1F#EH).

Kojima. H., Miniaturization of Plasma
Wave Onboard Scientific
Satellites and its Application to the
Sensor Network System for Monitoring
the Electromagnetic Environment
International

Receivers

in

Space, symposium on



radio systems and space plasma, Sofia,
Bulgaria, 2010 4F 8 H 26 H (FAFFETH) .

5. Miyake, Y., H. Usui, and H. Kojima,
Particle—In—Cell Modeling and
Analysis of an Electric Antenna for
the BepiColombo/MMO
European Geosciences Union, Wien,
20105 H 6 H.

6. Kojima, H., Y. Mizuochi, H. Fukuhara,
H. Tkeda, S. Yagitani, Y. Miyake, H.
Usui and Y. Ueda, Miniaturization of
plasma wave onboard

satellites for space
future missions, AOGS2009, Singapore
2009 - 8 H 12 H (FRFFH#TH) .

7. Kojima, H., Y. Mizuochi, H. Fukuhara,
S. Yagitani, H. Ikeda, H. Iwai, Y.
Takizawa, H. Yamakawa, Y. Ueda, and H.
Usui, Miniaturization of plasma wave

spacecraft,

receivers
scientific

receivers onboard scientific
satellites and its application to the
sensor network system for monitoring
the electromagnetic environment in
space, European Geophysical Union,
Wien, 2009 44 H 22 H.

8. Kojima, H., S. Yagitani, H. Iwai, Y.
Takizawa, Y. Mizuochi, H. Fukuhara, H.
Tkeda, H. Yamakawa, H. Usui, and Y.
Ueda, Monitor System for
Electromagnetic Environments: Sensor
Network in Space, AGU Spring Meeting

San Francisco, 2008 & 12 H 16 H.

Space

(& D)
R— b— U5
http://www. rish. kyoto—u. ac. jp/ kojima

6. WFITHLR

() WA

/NG VEfE (KOJIMA  HIROTSUGU)
ALK - GBI - B
W& 1 10215254

(2) g sy

(il % (YAMAKAWA HIROSHI)

THEBR T - AAFERFZERT - b

FgeE &5 1 50260013

RO (IWAT HISATO)
AR - BRI SAER - HEHPR
WMIEE R 70411064

FAH 3% (USUI HIDEYUKI)

FRF R « REFEBEY AT MERFAIER 2
2

W% 5 1 10243081

JUARA  Ha (YAGITANT SATOSHI)
BPUKRT: « KPR B REHEFE R - 2%
WM E R 30251937

M M (UEDA YOSHIKATSU)

THBR T - AAFEINFSERT - Bh#
MTEEE R 90362417



