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Potential for seismic investigation of Europa using meteorite impacts
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1) Ty REKH MBI 57 L—2—Y 1 XL\ I)VF—DOMGRZ, H7edE, 1B, >Ia21—2 32T
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Development of electric field instrument onboard spacecraft
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Measurements of electric fields are one of key elements for various missions. The detection of electric field is useful to identify
global plasma dynamics and energetic processes in magnetosphere and ionosphere. The concrete examples are as follows.

- Electric field structure associated with the charged particle precipitation

- Electric field structure associated with the global motion of the ionosphere

- The role of the electric field in the acceleration and heating mechanisms of ions

- Propagation mechanism of the electric field in the auroral ionosphere to the low latitude ionosphere

- Electric field structure in the equatorial ionosphere

Many electric field measurements have been carried out in Japan. And the electric field detector onboard sounding rockets ai
satellites have been successfully used in the D, E and F regions of the ionosphere and in the magnetosphere.

The double probe technique have been extensively used on sounding rockets in order to measure electric field in the ionosphe
And the passive double probe technique has been proven to be a reliable technique in the high electron density plasmas of t
ionosphere. The technique has been extended to the lower density plasmas of the D region of the ionosphere. For electric fie
measurement, a wire antenna has been used as a sensitive sensor onboard Japanese sounding rocket. And this antenna w
used for several spacecraft in the future mission. However, its extension mechanism is complicated and it is difficult for the
sounding rocket to extend a wire antenna in the ionosphere. Accordingly new type antennas are developed in order to measu
the electric field by the sounding rocket. Their antennas fulfill the severe requirements to the antenna system, i.e., light mas:
enough stiffness, compact storage, safe extension, and reasonable test efforts. Three antennas were newly developed for
electric field measurement. These antennas were loaded on three sounding rocket in Japan (S-310-37, S-520-23, S-520-26). A
these new style antennas deployed normally during the flight of a sounding rocket, and succeeded in the electric field observatic
in the ionosphere.

This paper describes about the basic measurement techniques of the electric field in the ionosphere. In particular it explair
about three new type antennas in detail. Then we show the electric field in the ionosphere measured by the new type anten
onboard the Japanese sounding rocket.
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Developing of a chip for the interface between plasma wave instruments and plasma pal
ticle instruments
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FHEMEMAER T IR THIZENTED, TI AR TOR OB T )V F =R TOEETIZ R 7T AW
FEMUTRORD END, TOTTARET T A BEHOM EAEH 2R B VR & PEC, TR THRAET S
LKA Y S 2 RIS % L CIFRICEETH %,

BeEhR T EF 2 B E BICHEZ 5 ik e UL TRENRHH BV AT 2@ (WPIA: Wave-Particle Interaction
Analyzer) BEREI N, BHAEOXYHE I v a3 > ERGICEHKEINTN S, TD WPIA T, Bk 70 D0 ED
OB R A 2207, 7T XA BEEBI OIS > ") JiH E FRREORETE 5 2 20805 %, ERGHE TIE
75 AR EE T B HFRITEHRAEFIH U T, M OISR 2RI L T E D, —EREROE. ki
FOMBESZ, 77 XA EEBIERNT, 77 A ZY T T L Tws7ay 7T, Y FILTsT e
TH3, TT T, KBRSV AZE T T X WEHBRIESNIC A V2 —T7 21— AT 3 HEHAHNE. BLEDEDDHD
EHETFIENRE 2D, KOV AIVTERERBIIINTE 2K 51Ck%, Z T TARUIZE TR FBIIRR DL X 7= A
BRTEPDR VA DU D%, IIARWEEBIEEBEBND AT & T 570D A V2 —T 21— AEREHEST 5, 7
F ARFBHID 5 O, ZOHBONERBICHE > T2 F vV RIVOH NI Z 10, ZNET 0 A7) — il
M CHHET % & REABIICIZ > TLE 5, FrEREMITERREIE (ASIC) fiffiz HWTH LWEHF v 72Dl 52 L
THIFBIIIZRD 5 DS E L 7T X< BEHIEZCH D AL,

AR —T 21— ARFIIEMEZRAILELE UTH T SR & BED SR TORPRZMH T 2%EBEB D 5
B, TNTNCKRIVT—I T +a TR E 3R —2EH Wz, BIEE TR D ORGH 2177, fESN S
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Improvement of dynamic range of ASIC waveform receiver for plasma wave observa-
tions
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Further reductions in mass, volume, and power of analog circuits are important in developing scientific instruments of plasmse
wave observations. Typical plasma wave receiver is roughly divided into two types: one is a waveform receiver and the othe
is a spectrum one. The waveform receiver provides a waveform with a high time resolution and phase information of a plasm:
wave. On the other hand, the spectrum receiver provides a frequency spectrum with a high frequency resolution and a hig
signal-to-noise ratio in comparison with waveform receivers.

We have been developing a plasma waveform receiver using Application Specific Integrated Circuit (ASIC) technology. Pre-
vious ASIC waveform receiver consists of a differential Gm-C Low-Path Filter (LPF), a main amplifier for the gain adjustment,
a switched capacitor LPF for anti-aliasing with the cutoff frequency of 100 kHz, and a Gm-C LPF for reducing the clock pulse
noise of the switched capacitor LPF. The previous ASIC receiver shows a sufficient low noise performance (210 nV/sqrt(Hz) ai
10 kHz) and low power consumption (60 mW). However, the dynamic range of output voltage is not sufficient due to using oper-
ational transconductance amplifiers (OTAs) of Gm-C LPFs. In order to improve the dynamic range of the ASIC receiver, we have
redesigned the ASIC receiver to exclude OTAs. In this study, we used active LPFs consisting of operational amplifiers (OPAS
instead of Gm-C LPFs using OTAs. As a result, the dynamic range increased by 80%. Moreover, the layout area decreased |
18%, and the number of transistors decreased by 60% in comparison with the previous ASIC receiver.

In this presentation, we will present the design principles of our ASIC receiver for plasma wave observations and discuss it:
electrical performances in detail.

F—U—R: 7F01 7 ASIC, 7T A EEE 2 5%
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A model calculation of MIA sensor characteristics on board MMO

R AR S R 2 R A0 RO P —ER 2
MIYAZAKI, Shoichi'* ; MIYAKE, Wataru? ; SAITO, Yoshifum? ; YOKOTA, Shoichird?

VOB SE R LA SR, 2 BERSE LA, ° TR AT ST
!Graduate School of Engineering, Tokai Univers#$chool of Engineering, Tokai UniversitiiSAS

MMO I E NS MIA & kv TNy MIDEEDNERTH D . IKEFLDA A VDT XIVF—0izkslixd, T
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Laboratory experiment simulating Martian surface observation with submillimeter-wave
polarimetric radiometry
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WTEOBRING, NERKKEEREEOM THEBKIEERMAES 2 T EMNRBIN TV, KEDOIKIEERAND
%@b%tbk@kiﬁﬁmﬁ@ﬁﬁ%mm [ AH R O WG 28 s i 7 T P I DRI B 3 5 C AV EETH B

NEBRGHDOZ A ST &I 0 AN BIDNNEEE SN T ER. 2T, Y7 3 BRI BRI ACE X
Eﬁ?ﬂﬂ%ﬁ5 ETENTHREEZLNS. YT IVHEIXAAMNRLDEREWVIEETH 72D, ¥ A NDOEERZT
WEAIZ ATREIC L, WIEBTAIZTT S T & TRK & R ORG 2 KR U8l 7z 28d 5. Y7 2V IR SEBHH Tk
MR DR AS L IREIC X > T T B E2FIH L, HEmHOY 7 I V) IRAE 72 AS AR 228 Z 50 6 flE
T3 LT, BOREZHEL, BE - WEHKICOWTOEREZSS. £z, MERDSBEEREORISETY 72
Uﬁﬁéﬁ?%&%i%hékb,ﬁ$®ﬁ§%ﬁ%%gmﬁ&8®lﬁbﬁ%h%g&b% Eh3. L, itk
DBMBEFEBEICHBOVTY T 2 ) PRI BI ORI Lz, BINOEBATREN 2+ Ickiiitd 3 C & NEER X
N%. Y73V S REYEHKOXBDTRETH 20 E S5 M, HihD EDBREDOEE DIERE THLNEDIC
DV THEERIIC TR SN TWIRL.

Z T TAWIZE TIRBIN AR L= W%%VX%A%%%L,ﬁfiU&ﬁ&ﬁM?%ﬁmﬁwLw%E%f%%ﬁ
TWCDWTHGEIZ 7o 1o, SRS A7 LI OBGEL - BEHFRFEO R « ASAKEEORIENAIRE L K5 K 5 ICREG!
INTEHL, ABERESTE, REDEZHEL, £2E800 572 U TEOBELREONEZ, £z, ZEBOHRZ
i3 % C & TYREOBEEIEDNIEZTTS T EMNAfREL o> TV, AERIZASANE 1° OWETHET %H
WHRETH D, K 2K DIRE N RHERHD.

SR T IEL 230GHZDEZ G2 IO TSR ORIE 2175 2. WENSAE 5 iRz D%mE, BBl
TIEON BRI D S RFRZT WL FE L. HITHRERITH 2 REHIE T BEHE & FeXTHIEME DO R
BATHBHT NS, HRBHIORE L2 T2 ETRMAEZITS TEeMREL %5, KEDEH EIKDXAIDAEE
IMRETT %728, BIENGRE UTNBIIHET B2 50D B NEERRIESIYI TH B T &b H T A7, T ORFE
TKEFTVFERZE DT S PETIRZSE LTz, ASANREZZ 2755 5.0mmED /5 Atk & PETHROD 412
ZHE UL T 2 2 & T, KRN SWEMROZRZXKRTE 2 0ilA . ZOE, ASM 20-70/E0D V R DK
HRHPSEDH TR « PETOXFINTEZ T N -z, 6L, HIADRFCPETEEEL, FHEOHS AEERZ
ZTCKRGEZRTTS T & T, HRED @S & R G EICBD S TEYEDFEZMRIB TE 20 E 5 hOMGZ
TV, X720 ED EREZRANTz. ZJEEORSHRIEERN S, AGA 65EBXT 70D V RKETHI AD
HBORFHRE FEIC PETHD 2GE DRI ROAZRZMNT 2 LN TE, ZOLEDHT AEED LIRHEIZ 3.0mmT
HBHT Ehbholz. TOEIIAKIZRICBIBNEHEEDK _MECHI=5. cOTehs, HIRELEREOFEER
& DR O BB AT > T ED M50 ETIOKDHEHh EI e, FEOREE(LEHRETSC L
MR TELZ L EZZ NS, SHBRIEIBEHIIE TLRERICH T R « PETOZEREZMRETEZ0HEREITO TETHS. F
1z, HIALSOYIE% FEICHIE L TRBOHIEZTTY, ABEROZICK > TOKERHTES FIRBOESHED S
n, ZTOWIIIFEBERDS P TZ 208217 0END 5.
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