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Langmuir probe(LP) is a widely used instrument for measuring electron density and temperature on satellites and rockets
Recently pico- and nano- satellites have become more popular, when the surface area of satellite is similar to the probe, tt
effects on LP measurement due to limited satellite surface area need to be considered, and these effects may cause LP meas
ment inaccurate. We have investigated the effect of satellite surface area, satellite and probe contamination and LP sweepil
frequency in laboratory. Also we have found that the satellite and probe voltage will decrease when a large quantity of electron:

are attracted by probe voltage and the contamination effect of satellite surface becomes major.
In summary, a solution to these problems is suggested.
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Development of Electron Temperature and Density Probe (TeNeP) for Nano- and Micro-
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The nano/micro-satellite becomes popular for the study of near earth environment. To measure the electron tempgrature (T
and electron density (N in the ionosphere, we have developed the Electron Temperature and Density Probe (TeNeP). The TeNeF
measures Jand N. based on principles of electron temperature probe (ETP) and planar impedance probe (IP). By combining
systems of ETP and IP,.Tand N, can be measured by one single probe. The TeNeP system has advantages not only as beinc
small, light weighted and low power consumption that fulfills the needs of instruments onboard nano/micro-satellites. It also
overcomes problems associated with electrode surface contamination and satellite/probe surface area ratio for DC Langmt
probes.

F—7— I Electron Temperature and Density Probe, nano/micro-satellite, Electron Temperature, Electron Density, electrode
surface contamination, satellite/probe area ratio
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Development of the small probe system to measure plasma wave for the sounding rock
experiment

RV A e gl 2240 1 /NI T L)1) s
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Plasma filling the space is very rarefied. lons and electrons in space plasma don’t exchange their kinetic energy through the
collision but through plasma waves. Hence observing plasma wave is essential for measuring space electromagnetic environme
We propose the multipoint plasma wave observation system that consisted of some sensor probes.

The present paper shows the achievements in designing the small sensor probe system which is dedicated to the soundi
rocket experiment. The experiment is performance test of the small sensor probe which measures the standard wave in out
space. The necessary components for the small sensor probe are Li-lon battery, wireless LAN device, plasma wave receiver, A/
converter, and CPU. All of them should be installed in the cubic body with an edge of 10 cm. Therefore, we chose one-chip
microcomputers as wireless LAN device, A/D converter, and CPU. The wave receiver is miniaturized by designing the analog
ASIC (Application Specific Integrated Circuit).

The wave receiver has the function of observing electromagnetic waves in the frequency up to 100 kHz and we want to tak
three-axis data at the same time. So, we should design A/D converter which has three simultaneous sampling and samplir
frequency over 200 kHz to fulfill the sampling theorem.

We also designed other necessary systems, such as attitude sensor and wireless communication system with the sound
rocket.

F—U—RFHT IR, TIARED, ML =T 0—7, gila sy b
Keywords: Space plasma, Plasama wave, Small sensor probe, Sounding rocket

1/1



Japan Geoscience Union Meeting 2014 /0 d ;

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ];;g’g‘sgimc

Union

PCG11-P04 D3RR A Z—21 Refil:4 H 28 H 18:15-19:30

Plasma properties of the space plasma operation chamber at NCKU in Taiwan
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The space plasma operation chamber (SPOC), a research facility designed to calibrate and test satellite/rocket-borne instt
ments and study space plasma processes, is constructed at NCKU in 2009. It is a cylindrical chamber of 2m in diameter an
3m in length. Plasma is produced by two back-diffusion type sources installed at the center of both chamber sides. The sourc:
produce ions of controllable drifting energy from a few ten to several hundred eV and density dpam 10 These ions are
neutralized by thermal electrons emitted from Nickel cathodes, and collide with neutral molecules in the chamber of pressure
~2.2x10~* Torr, and a plasma environment with ion temperature “300K and electron temperature ~1000-3000K is formed in the
chamber. This paper presents measurement results of a retarding potential analyzer (RPA), an electron temperature and den:
probe (TeNeP) and a Langmuir probe installed on the 2-axis moving system in SPOC. The thermal and beam component io
energy distributions at different distances from the ion source and the electron temperature/density spatial distributions in thi
SPOC will be presented. The collision process of ions with neutral molecules will also be discussed.

F—7— F: Plasma properties, space plasma operation chamber, back-diffusion plasma source, retarding potential analyze
electron temperature and density probe, Langmuir probe

Keywords: Plasma properties, space plasma operation chamber, back-diffusion plasma source, retarding potential analyzer, el
tron temperature and density probe, Langmuir probe
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Construction of a calibration system for developing space-borne particle analyzers

O s s SR EESC L ML A MR L AR T R PR T
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HIERSSE TR SUENC 351 2 YIS O 2 R 5 LT, PHERKOZEH B XU T X~ OiEH) & & O EEHZ
BEZBLRIMDTEETHD, HERZ HOIGEGENNRELE TN TW5, T THRLE, RERKZWNGET
R O T RS RIS TR 7o W 88 DR ZIT > TV 5, FIROEFICHEO T ESOIIEREESITE L TN 5,

AL DBFEZRTT> TOBRFONaROIRIEE. T2 2 LU F = VO N—NIC o tidsziE & . FEOmER 4>
E—LZRH L, ZHUCHT 200N EZ#HET 5 Lickbitbhb, Hkld, 9 TIC 10keVh 5 150keVE T
DIV F—HFHD A A = LEBHET ZEE (E—LT 1 V) OMEBIXUEFEIT>TWVWS, L LEFEFODH
MIEERKOBINEZITS T 2MELIZEDTH O, BIEICIZET eV OB A A4 2 ¥ — LZIRET 2 080 H 5,
HRRYICIE 10eVichargeh 5 10keV/chargek TO I3 )LF—HIFIC BT, HT, Het, OF, N*. Art L\ o 7 HiE
AF V=LA, Nty Ot COT DK BN TAZ L E—LZRGFT 25T EHARERE — LT A VDR EE TN
%, Z T TH A& 10keV/charge™150keV/charge ¥ — LT A Il Z. #Hi7zlc 10eV/charge ~10keV/charg®BEAMN T %
IWFE—C—=LTA4 VORR, BikittdTER, RERMCZEZNZENEREHIET 2H80E Y AT LEET 2 TEREH,
FTRBEOME, BifziT-o 7,

HEAN TV F—EC— LT A VEFIC 6 DDOEML (A VR, EAEEIes. ©— LIRS, Ehdds, 52
FrN—, BZEMAZX—T—TI)DEHEENT VS, HARIADSA A VRICEA SN2 RIE, 74T X
VIO ENEREFIC K> TAAMEEI NG, FELA L IWIEE N, EROEEESFEIC K> T
FUHEDNRIE NS, A4 I E— LEIRARICB O TCRE T MDOELO Rt T A A EBICEK > TEDOEMLEREN,
ESIThGEZERE T EE N, FIHbE N4 4 Y E—LRBAED T RIVF—F ThifoE &N, BE2F © > N—IC
HBAINS, —J7. BIET 30N BEEF = VN—HND R —2T—T )LD Eic@Ehn, Z—2T7—7)VOJifh, i
RIS % 2 & TOMEANDE — LD AFHEEZLERZ N TED, o, BRI TDI8S X —Z 72 Hil{#
THIETE—LRMZZLERZT LN TES, O)BETFT Ty 7 AL WINEET. (2) BEER O YIHImLE, (3)
BT R W OREGTREE . (4) ©— LIRS A 2 EH - AT LES. (5) ok ES. (6) x—>T7—7 )LD
Fififg & ANfa, e OERNRE LTI 1, FkiZ1DDTT s S L ET—EHE X OCERERETE 2 HilfE s
AT LOWEEHED TS, EIRDA > 2 —T 1 — AL LT RS-232 USB, #Ef LAN ZHWV CRigHEZTT5, 7o
7527558 LabVIEW 23 %, Fiz, DO C—LT 1V « BLEETOEEERZ 5 - [FAREEH L, B
W ES A—)VO HBIEE 217 5 HARERMH - B AT LZEA LT,

HBAWTZ IV F—C— LT, VBT RE—=2T =TI AT LUNOERIEY A7 LIRS N THE O, Tk,
PAHEENEFED TRV F—DAF V E— LWNEZEF = VN—ICEHARRER T DRI N TV S, FEICE — LR
JEZHUST % 2 000 MCPEHIIRZE i L. A L7 € — LB OHEZTT o 7c AFR T, FEELIE—LF A 2D
WL L A L 72 B — LB DORER RIS DOV TG T %,

F—T =R BRESAT L, AF Y E—LTA 7, BENA A 28— L, Kb, B BV = AT o, e b
Keywords: calibration system, ion beam line, suprathermal ion beam, particles analyzer, magnetic ion mass spectrometer, remc
control
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Verification of engineering models of medium energy particle analysers for ERG
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LSRR, 2 A E R
1ISAS, 2Nagoya University

ERG (Exploration of energization and Radiation in Geospace) is a geospace exploration spacecraft, which is planned to b
launched in FY2015. The mission goal is to understand the radiation belt dynamics especially during space storms. The key ¢
this mission is the observations of electrons and ions in medium-energy range (10-200 keV), since these particles excite variot
electromagnetic waves (e.g., EMIC waves, magnetosonic waves, and whistler waves), which are believed to play significant role
in the relativistic electron acceleration and loss. Engineering models (EMs) of medium energy electron analyser and ion mas
spectrometer have been developed and their performances and tolerances are tested. We report the results of these verifica

tests on EMs.

F—T—F: VA AXR—AHEHE ERG, =)V F—1F >, Hl =)V F—&E 1
Keywords: Geospace exploration spacecraft ERG, medium energy ion, medium energy electron
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The results in the initial operation of the Neutral Mass and Velocity Spectrometer (NMS)

onboard the CASSIOPE satellite
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20134 9 H 29 HICHT B LT 517z CASSIOPE#HEICH#{E 1172 Enhanced Polar Outflow Probe (e-POP) > 3 /%
O—DTH % ki EEHENER (Neutral Mass and Velocity Spectrometer; NMBWIHE IS I DWW THRE S
%o e-POPI v ¥ 3 v ORPEHNIIMIKFEEEE > 5 D7 5 X< D@ K CEE KRS SO RK ORI ER
LZOMBEEHZHET S T EMNHNTH D . NMS IZIEEN 755E 5545 72 R D TR 7~ OB /00 1S S % i BN 7
BICFH G T2 LM ENT VS, 2D, NMS IFBHFZOHIR BRI RN FEESTET & E B A58 LWREEZ T
ICHFEE Nz, NMS I EET AR AR Z2H B, #RICH T 2HHEE (7-8 km/9 T ASI 2 Hhi i< xf
LT, RSB THN O ENSETE— LK B EHZ1T S B, S Nz Pk U CHRE 1Al )
9 % 5 Thinig LU TR TRERTAY (Time of Flight; TOF)YE & 7741217 5 & [FIKIC Microchannel Plate (MCPy L A7«
T7 /= RIC X2 IO hiEMR 21T 2 RIS, BRUT—2UEERIc K> TR E NS, brEEEZE DR L
T, KiFOBHMED SERICHT ZHBHEEN DN D | ZONMBEDOS D SEEEE 2 L5 T & TARDEE >
EIVAN SIS g

BEOFHNEMEREICHE O T, NMS DR E L TOREBICEHERZESNAVE DD, BEFH2EHEEERVEATL
HEX D BHMILL L2 WRIER TSNS &0 S BFENBH S MR 5 Tes T ORRIZAS U T E Fo ek - EEE N
MICH28d 5 L TEMEND D EHE TR LT3, COEAIT R 7O AEIC RIFTHE L
FIHEMABOT — 2 RFTHERIC DN TELET %,

A7 e AR PELRUMT A, A, TR i

Keywords: neutral mass spectrometer, atmospheric escape, non-thermal velocity distribution

1/1



Japan Geoscience Union Meeting 2014 /0 d ,

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]‘c‘;g{;‘sgime

Union

PCG11-P08 23 R AR —2 IRFfd:4 A 28 H 18:15-19:30

ASEA— 1 SR A FHEBINSDA A— D B 2T LORIFE & il
Development and evaluation of the drive system of InSb imager mounted on infrared cam
eras for Jovian aurora
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HALKRZ T, 20144E1CNT A « NL T A IITEICRRIE TN % 60cm iEsE D 72 O JRIMEHIEEE OB 217> TV
%o AW, REFRIA—T T HFNA X T EFRNT Y o)V aicHL@Eic v 5% Focal plane array(FPAF O BRE)
VAT L7ZBAR L, ORI « AR 2 DT, B S 2 % FPA DB ESRIF 2 TR E § % Tk Z2 T
L, SERNSROBIFRM 2RI T L 2 HNE T 5,

AT & O |, BU R OIFZERZE 2B 5 IS T % BI1CE H3+4— 10 T IS RIS 155 T SIN=15L0 | H2 A —n1
T TR 1200sT SIN=5LL I, FREEGREZIC DWW TR 7200sT SIN=5LL EDRETH S T &R LT,
T DOEER SIN 38 K UG RIRIFRIC E DWW T, BSOS 7 F IV Sy, IBR KGR DOFO ST, imEh © D ENRS 72 &
U, FPAICELRE NG /A XfHE, BAAIICIZY — R/ A AB X OV — 7 EBRO EREAEHS M LTz,

T, AT L T 579 FPAT% % Raytheor?D CRCA63DERENFHIC D & | ABRE) > 2 7 LN CO@EY) 5/ A
7 A EHIFD, Vdet=-3.0VLA F,Vdduc=-4.0VLL F TH B T L ZIASMIC Uiz, TOEM T, 731 7 A Vdet-Vdduc=0.6V
23UV T Full Well(FW) 58 0.02V 5 0.4VICHEK L, Na7 V5 > T ORI LTz, B, RO K S BB ZIT-> Tz,
OFRIN A1 AT DBV A DILEWZ IR E 8% T & T, FPAIFREIX 45K 15 20KICE T VD, U — 75l 17,145¢els
M5 200e/s,) — K/ A Xid 4536, 5 3206.,,s £ Tk L7z, OCRCA6IRFEDAESZMGEL, 7 L— LHALOH
R EZHFE LI T, U— R /A RIFHEIT 200, TR L, ThicE D E FPATIEIEIERZRD 7 1w 7
B —7r v ADREL 21T 1o AREREIS 2T LOFHMRMERERIM 2175 T & WA[REL 72 o 7o, OFPA BRE[HIES R DK
BELT, &R—ROHNEND ) A XKL, BRI — R/ A X% 90€.,,, T T LTz,

LI FogEIC & D ,Photon Transfer Cunv®FiE% W T, FPADTERE S5 X — X B FEHCEE T 5 C & A A[EE 75—
Tzo ZOREH, N4 7 X 0.6V DIGE Tl Fixed Pattern Nois® HEfRIE TdH % Dark Signal Nonuniformityh® 3.8 %, Pho-
toresponse Nonuniformitp® 1.6 %, 1) — 7~ i 200e/s,Full Well 133,000/ 27 L7 1 > 10.9e/DNTH % T & IS
IC75 > Tz, FPABIEREM T, & FA1RIIE 2170, Raytheom FE Rk L T W 2 & [AISE 0D 0.85 DR LTz, X,2.3 u
m,400K ® Noise Equivalent Difference Temperatuig i L7z & 5, ik K 45mK TH D, 5 3 FPA L Lt L TE 1+
DIEMEREERFHETE TN B T ENHLMNCIE o T, 5B, RIFFELTERH L TV 2 FPAIX NASA O IRTF L [FAIfEDE D TH
D, R ZZOHRIGS A7 LOMREZ LT % &, U — 7 BRI IRTF OBREN S A7 LICVLElT 2 ERETH 2 T &
RENTz,

EHIT,FW, U —Z &R, Y AT LA CDWT, FNHDINA T AMAFNEZ 2 ICEH Uz, ZORMRS R~ W,
BIHR S DE 5 T IRIE, M BRI, i KRG EHIR 7% & 25 18 U, B S B8 2 ik SIN 72 2B ] e 7 i
HNA T ARERRIET B F LML UTc, ZTHUCKD, LLFD T ENHLMMTR 5T, BRI FPABKEN S A7 LI
T, 237 X 0.5V T, H3+Z R 155 TA X—Y  ZBI L 7255 O/ SINIE 30 Th B, /317 X 0.4V T,H2 %
HRIRIER 1200s T/ CRIHI U 723 B OB SINEIE, =2 ZHR U258, oK SINE 3.14% 3£ 3 B 1Y, B3Rk SIN %
FE%, TOWE, V—27&EifiZ 8le/sbl NI KIS 24080 H 5, ELEDEBIIDLE, /317 X 0.4V T 28 AN 7%z
179 &, IR 7200s T K SIN=52.7CH %W, 731 77 A 0.9V TV — 7 &% 100e/sbL FITAKIE T 1L, 1 1 OHRE T
SIN=40LL F3ERTE S,

BT ZICAIIZEHE, BEBID 72 DRI RKEREBUCHHA D T N2 FRVEHEEE IR E N5 FPADERE S X7 L\
B - R L, FOMEREZ R RN U, Z OF5 372 W TEIIRBIC R NA 7 A2 BT 252 2R LIcE DT
B3, 58, HRBITOY — 7 EBRIE FPAASKD ARy 7 LI LT E 2 HRERE L, TORBNSHOFETH %,

F—T— R A A=D 2 T ERE S AT L, RIER S, 2R RN, NASA JR9 Sia i
Keywords: Focal plane array drive system, IR telescope of Tohoku Univ., long-term observation for planet, NASA IRTF
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A study for candidate scientific instruments for DESTINY
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TR RN FEF% DESTINY (Demonstration and Experiment of Space Technology for Interplanetary VolgaghyXA
DR LA Tvarayry FTof BT ZHET/ NUERERETH 2, TOHME. 1 7>arayy b /Nl
IC XD THEEZ KRBT 572, T LML KRG—HERRS 75>V am2 (L2 5) ONa—uElc E2PEHR A -
WUERIEEARe, EEtEzm SRR A A oYy RGBSR 8 BRA RN Z356Ed %
TlliLhBd, TD—NT. it - FROEHOH T, BREEFDY YV —XICREMNE UEEICIE. 10kgEE X TOHE
BUNBSER 2B TR T Z 20 HEED D O . B SIRFEER DRI E N TV 5,

L2 Na—EBEHEOR T, HEREE O T — VIO 7S X< >— Nz, B xR iEE - fiEh SBT3 C
EMTE, TIXX, BIxIVF—RTF. WS OBIINERREEG & LTHIT 5N %, L2 iTlE. ZELHEEIC XD
EHBOBHINATRETH 2 2 5. JAXA DRI R SPICAZIZ LS, £ < DAN—A KRR DRIE
AL RS> TWD, TDD, TOZEMBEHOX X ., BV, TR ZM5 2 &, BN - BANZEEEZH
HFGEEST 5T &3, TNOFBRI v a VDO DOBEERT— 255, L2 i B—HuEE K UZDOROMEEIE. K
RHEBEDGE LTEEHTH 5, HIZZHBRAE KA (NEO) & XA N EDMEZBIIT S LIcKD ., RERD
/N L T ORERIAE DBIRZIHS M LT, KR OIREYIE S Z OHE(L 75 b CICEnE O 2 L T <, £,
HIEREES D DFHAET 2 X AR ERERE ORI - BHEEZBNT 52 Ik D, TS DOMSEHEMZIASMCT S &
LI, KREBRNEEDORKBNNCE DT Z T LW TES, DESTINY I&. TNH DA GIREDFIELD, FelRrvE
W EpEF 5N 5,

F—I—R:A7maruasy b, DESTINY, 7750 am
Keywords: Epsilon Rocket, DESTINY, Lagrange point
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BepiColombo Euro-Japan Joint mission to Mercury: MMO Project Status update

BN §iE sl L R an YR Fuavc s hF—L L
HAYAKAWA, Hajime ™* ; MAEJIMA, Hironori' ; BEPICOLOMBO, Project teaf

DEEIRE - R
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FUTHIN DA N D KEI, TRBFHISEWIRERSE | & THERAICES 22 KEME D5 REEER#ETH O .
WEAE 3 Ah 5 OKE MESSENGERC K 2B WID TOEDTH %, MEDHEEN S, TONIEREIIEHDERV
EEZ SN TV E A BEIEEI O TRENORRZ L1256 LIz, ZORAIIRIZCNISOFRELZ->TWVS, [N
¥ . a2k (BepiColombo ] (&, WM HIKERE (LAR. ESA) & DOEEEME - /I & b OB ORSS. M E. N
. REEYDTEZAN - BANICBRIL XS5 357027 b ThHb, EERY & REKIE 2D HER R 13 Bk
EIKETZT T, FIOKEDFHIRE = [WIORERYS - MBI ORI 13, [EREORS - BB O E M & Rk
OHRICKZGEREEZET25F, £, WHOFEELBERT % L REN2E RGO E/KE DR ERNE - ZED
EERENG., KBFRIEAL R THIBREIEE O & b ) OMEIC EHkT %,
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