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A three-dimensional hybrid simulation of small magnetospheres and its applications

# Masao Nakamura[1]
[1] Dept. of Aerospace Eng., Osaka Prefect. Univ.

Small magnetospheres are formed around magnetized small objects and crustal magnetic anomalies of planetary and lur
surfaces and are also artificially formed for magnetosail propulsions and solar storm shelters relevant to spacecraft protectic
from solar energetic protons. We study ion scale magnetospheres by performing a three-dimensional global hybrid simulatior
The dayside stand-off distance of the ion scale magnetosphere are several to a hundred times larger than the ion Larmor radi
of the solar wind proton at the stand-off position where the magnetic field pressure equals to the solar wind dynamic pressure
Since the hybrid simulation treats ions as kinetic super particles via a particle-in-cell method and electrons as a massless fluid,
is suitable for the study of the ion scale magnetosphere. The spatial scale and shape of the ion scale magnetosphere are sim
to those of a down-sized MHD scale magnetosphere but its local structures are considerably different from the MHD ones du
to the finite Larmor radius effects in the interaction between the solar wind and the magnetosphere. The local structures ar
considerably controlled by the interplanetary magnetic field. These are important for understanding the formation and structur:
of small magnetospheres for their various applications.
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Three-dimensional analysis on the solar wind electron dynamics above a lunar crustal
magnetic anomaly

# Takuma Matsubara[1]; Hideyuki Usui[2]; Masanori Nunami[3]; Masaharu Matsumoto[4]; Masaki N Nishino[5]; Yohei
Miyake[6]
[1] System Informatics, Kobe Univ.; [2] System informatics, Kobe Univ; [3] NIFS; [4] ITC, UTokyo; [5] STEL, Nagoya
University; [6] Kobe Univ.

The objective of this research is to study the response of solar wind plasma to a lunar crustal magnetic anomaly, particularl
the three-dimensional behavior of the solar wind electrons above the magnetic anomaly. We will examined the electron respons:
to a magnetic anomaly called Reiner Gamma by performing three-dimensional full particle-in-cell simulations.

In the simulation domain, we set one magnetic dipole under the lunar surface as the Reiner Gamma magnetic anomaly. W
define the size of the magnetic anomaly L as the distance between the dipole center and a position where the solar wind dynar
pressure balances the magnetic pressure. At the location of L above the magnetic anomaly, the Larmor radius of electrons is mu
smaller than L and that of ions is larger than L. In the previous works, it is reported that a mini-magnetosphere was formed in this
situation and that intense electric field induced by the difference of dynamics between the solar wind electrons and ions above tf
magnetic anomaly plays an important role in the formation of the mini-magnetosphere. In the simulations, we observed stron
current around the boundary layer of the magnetosphere. The boundary current mainly consists of electrons flow. In the lov
latitude region, electrons make a drift motion in the dawn-to-dusk direction. In the mid- and high- latitude regions, on the other
hand, the electron drift direction is reversed. In the aspect of the electron current path, it seems that the current path is close
between the low latitude and the high latitude, forming a kind of current loop in the dayside region of the mini-magnetosphere
both in the Southern and Northern hemisphere. In this study, we will report the detail of the three-dimensional behavior of the
solar wind electrons in the boundary layer region of the mini-magnetosphere.
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Comparison of the effects of lunar magnetic anomalies on the solar wind protons and
alpha particles

# Daiba Kato[1]; Yoshifumi Saito[2]; Masaki N Nishino[3]; Shoichiro Yokota[2]
[1] EPS, Univ. of Tokyo; [2] ISAS; [3] STEL, Nagoya University

Since the Moon is mostly located outside the Earth’s magnetosphere except for the full moon period, lunar surface is directly
affected by the solar wind. Observation of the solar wind ions around the Moon is very important in understanding not only the
lunar plasma environment but also the space weathering of the lunar surface.

Investigating the interaction between the Moon and the solar wind is one of the typical science targets of the lunar plasme
observation. In the lunar plasma environment, the solar wind ions are the major supplier of ion. Therefore, detailed study of the
solar wind ions is important in understanding the lunar plasma structure. The flux of the magnetically reflected solar wind ions
was reported to be about several tens of percent of the incident solar wind ion flux. The solar wind consists of protons as a majc
component, several percent of alpha particles as a second major component, and a small amount of heavier ions. Although tl
solar wind ions consist of multiple ion species, nobody has ever investigated the reflected solar wind ions over lunar magneti
anomalies separating the ion species.

We have analyzed the data obtained by low energy charged particle analyzers MAP-PACE and magnetometer MAP-LMAG
on Kaguya. We have found that the reflected protons and the reflected alpha particles show significantly different behavior ove
lunar magnetic anomalies. In particular, the ratio of the reflected flux to the incident solar wind flux, and the bulk speed of
reflected ions are different.

We will put focus on the bulk speed of the reflected protons and reflected alpha particles. We have newly found a relation
between the observed direction and the magnitude of the deceleration where the magnitude of the deceleration is differel
between the reflected ions parallel and tangential to the lunar surface. This relation has no dependence on the angle between
incident solar wind ions and the lunar surface. It may be due to the different behavior between protons and alpha particles afte
being reflected by magnetic anomalies.

In order to understand the observation, we have made a model of the magnetic anomaly and calculated the trajectory of tt
solar wind protons/alpha particles. We have calculated the proton and alpha particle trajectory after magnetic mirror reflection
at the same observation position, with same magnetic field intensity, and with the same incident bulk speed and direction. In thi
case, Larmor radius of the alpha particle is twice larger than that of the proton. Therefore alpha particles have trajectory witt
larger spatial scale than protons. It can explain not only the difference in the deceleration but also the difference in the ratio o
the reflected flux to the incident flux between the solar wind protons and alpha particles.

It has been thought that the solar wind ions over strong lunar magnetic anomalies are reflected by the magnetic field, and mo
of the reflected ions will not reach the lunar surface. The result of this study shows that the interaction between the solar winc
and the Moon is different between the different solar wind ion species. Therefore, the amount of the solar wind ions that impaci
the Moon surface depends on the ion species. It is applicable to the research of lunar surface evolution process because the
species reaching the lunar surface can be determined. This study can contribute to the lunar plasma physics and solid planet:
science.
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Subsurface structures beneath Reiner Gamma on the Moon: constraint from the Kaguy
Lunar Radar Sounder

# Norihiro Nakamura[1]; Atsushi Kumamoto[2]; Yuichi Bando[3]
[1] Earth Science, Tohoku Univ; [2] Dept. Geophys, Tohoku Univ.; [3] Geology, Tohoku Univ.

Reiner Gamma is a sinuous feature in Oceanus Procellarum; it has a higher reflectance of the visible wavelength than tf
surrounding flat mare basalt, and displays a high crustal magnetic field, called 'mini-magnetosphere’. Contradictory depths o
magnetic source bodies in the lunar crust have been proposed as either shallow origin or deep one of Reiner Gamma. If a shallc
highly magnetized ejecta layer existed beneath the Reiner Gamma formation, a subsurface lithological boundary between tt
denser mare basalt and the less dense ejecta blanket would be expected. This presentation examines subsurface stratificat
using the Lunar Radar Sounder (LRS) onboard the Kaguya spacecraft. Taking into account the LRS-determined dielectri
constants, the influence of surface clutter, and the energy loss of the LRS radar pulses in the high frequency band (5 MHz), n
evidence was found of subsurface boundaries down to a depth of 1000-m at Reiner Gamma. Given the LRS range resolution:
75-m, the source of the magnetic anomaly is considered to be either strongly magnetized thin breccia layers at depths shallow
than 75-m, or less magnetized thick layers at depths deeper than 1000-m. This study was also able to determine the range
dielectric constants for surface regolith and mare basalt.
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Occurrence properties of ion cyclotron waves near the moon in the Earth’s tail lobe
detected by Kaguya

# Tomoko Nakagawa[1]; Tsunakawa Hideo KAGUYA/MAP/LMAG Team[2]; Yoshifumi Saito[3]
[1] Tohoku Inst. Tech.; [2] -; [3] ISAS

http://www.ice.tohtech.ac.jp/"nakagawa/

Occurrence properties of narrowband ion cyclotron waves in the vicinity of the moon in the earth’s tail lobe was investigated by
using 1-s averages of the magnetic field data obtained by MAP/LMAG magnetometer on board Kaguya during the period fron
October 2007 to June 2009. The occurrence rate was 0.4% throughout the period, and higher (0.65%) at lower altitude (200¢
while lower (0.31%) at higher altitude. The ion cyclotron waves were detected on the dayside and on the nightside, irrespective
of the magnetic anomaly of the moon, or the magnetic connection to the lunar surface.
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Observation of wake edge turbulence polarized around the Moon in the solar wind

# Yasunori Tsugawa[1]; Yuto Katoh[2]; Naoki Terada[3]; Hideo Tsunakawa[4]; Futoshi Takahashi[5]; Hidetoshi Shibuya[6];
Hisayoshi Shimizu[7]; Masaki Matsushima[8]
[1] STEL, Nagoya Univ.; [2] Dept. Geophys., Grad. Sch. Sci., Tohoku Univ.; [3] Dept. Geophys., Grad. Sch. Sci., Tohoku
Univ.; [4] Dept. Earth Planet. Sci., Tokyo TECH; [5] Kyushu Univ.; [6] Dep’t Earth & Env., Kumamoto Univ.; [7] ERI,
University of Tokyo; [8] Dept Earth & Planetary Sciences, Tokyo Tech

As a result of the solar wind interruption by obstacles, whistler / fast and slow magnetosonic wakes or shocks are formec
depending on effective scales of the obstacles [Omidi et al., 2002, 2003; Blanco-Cano et al., 2003; Russell et al., 2005]. Th
Moon, a less-conductive and airless body without global magnetic field but with local magnetic anomalies, forms the global lunatr
wake and local wakes of the magnetic anomalies in the solar wind. The wake edge is predicted to be perturbed or phase-stand
in the solar wind. However, signatures of the wake edge turbulences have not been clarified because of their small phase veloc
in the Moon frame, which makes it difficult to observe them.

We find the evidence of the wake edge turbulence by utilizing ARTEMIS observations, when the two probes simultaneously
passed through almost the same region but in opposite directions. At that duration, the probes detected low frequency magne
turbulences less than "0.01 Hz with different polarizations, indicating that they are the same waves Doppler-shifted by opposit
spacecraft velocities. The waves should be phase-standing in the Moon frame, and propagating upstream against the solar wi
with the phase velocity comparable to the solar wind velocity. They are suggested to be whistler-mode waves because they a
right-hand polarized when the spacecraft orbits in the solar wind direction, which would be the opposite direction of the wave
phase velocity, and are left-hand polarized in the opposite case. We investigate the waves observed by Kaguya and ARTEMI
and reveal their statistical properties. The results suggest that they are whistler wake turbulences phase-standing in the Mot
frame caused by the solar wind interruption with the charged surface or the magnetic anomalies.
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A long-term all-sky imager observation of lunar sodium tail

# Masaki N Nishino[1]; Kazuo Shiokawa[2]; Yuichi Otsuka[2]
[1] STEL, Nagoya University; [2] STEL, Nagoya Univ.

The Moon possesses long tail of neutral sodium atoms that are emitted from the lunar surface and transported anti-sunwal
by the solar radiation pressure. Since the earth crosses the lunar sodium tail for a few days around the new moon, the reson:
light emission from sodium atoms can be detected from the ground. Here we show a long-term (over 15 years) observation of th
lunar sodium tail using all-sky imager at Shigaraki Observatory (35N, 136E), Japan. We have surveyed our database of all-sk
sodium images at a wavelength of 589.3 nm to find more than 20 events in which a bright spot emerges around the anti-lune
point during the new moon periods. So far, we could not find clear correlation between the sodium brightness and solar winc
parameters (density, speed, dynamic pressure, and F10.7 index). In particular, no enhancement of the sodium spot brightnes:
detected even under high density solar wind conditions (80/cc), which suggests that solar wind sputtering is not effective for the
formation of the lunar sodium exosphere. We will present the latest results of our data analysis to discuss signatures of the lun:
sodium tail as well as the possible origin of the lunar sodium exosphere.
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Transport of oxygen ions from the Earth to the Moon

# Shoichiro Yokota[1]; Yoshifumi Saito[1]; Naritoshi Kitamura[2]; Masaki N Nishino[3]; Hideo Tsunakawal4]
[1] ISAS; [2] ISAS/JAXA,; [3] STEL, Nagoya University; [4] Dept. Earth Planet. Sci., Tokyo TECH

It is believed that the Moon was formed due to the impact between the Earth and a planet-sized body, which we have calle
Theia. In order to confirm that the impact had taken place, many studies was done by numerical modeling and measuring th
ratios between the isotopes. Theoretical models proposed that the Moon would form mostly from Theia, and thus would be
expected to be compositionally different from Earth. However measured isotope ratios are similar between the Earth and Moor
Measured isotope ratios and theoretical models conflict with each other. Recent measurements used lunar samples from t
Apollo 11, 12 and 16 missions and found significantly higher levels of 170/160 than Earth’s counterparts.

One of the reasons of the similarity of the isotope ratio is isotope exchange with water from the Earth especially in lunar
samples arrived via meteorites. We propose the other reason, oxygen ion transport from the Earth to the Moon, because ma
satellites such as GEOTAIL and STEREO observed the ion escape from the Earth in the Earth’s magnetotail.

KAGUYA, a Japanese lunar orbiter, conducted scientific observation in 100 km altitude in 2008. An ion mass analyzer on
KAGUYA detected oxygen ions coming from the Earth to the Moon in the Earth’'s magnetosphere. Here we show the amount of
the oxygen ion transport estimated by using KAGUYA data and discuss the effect to measuring the isotope ratios.
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Improvement of efficiency and precision of the similar data retrieval system for
KAGUYA/WFC-L

# Hiromu Miyazaki[1]; Yoshiya Kasahara[1]; Yoshitaka Goto[1]
[1] Kanazawa Univ.

In recent years, measuring plasma wave has a critical role in understanding the physical phenomena in the solar terrestri
plasma. Measuring plasma wave is particularly essential to understand the microcosmic elementary process of plasma. Howev
the quantity of measured raw waveform data is very big, and it is extremely difficult to classify and analyze this data manually.
Therefore, our study group has been developing a method to extract data similar to the wave phenomena designated by a u:
automatically from a large quantity of data measured by Akebono and KAGUYA. The purpose of this study is to improve
efficiency and precision of the similar data retrieval system especially for the waveform data measured by WFC-L onboard
KAGUYA.

The WFC-L data measures electric field waveform less than 100 kHz at sampling frequency 250 kHz, however, it is difficult
to define the similarity when we directly treat this waveform data. In this study, we apply short-time Fourier transform to the
WFC-L data to make spectrogram data and regard this spectrogram as an image, and calculate similarity of two dimension:
images instead of comparing the waveform data directly.

Because the frequency coverage of the WFC-L is very wide from a few Hz to 100 kHz, we usually draw a spectrogram image
using a logarithmic frequency scale. On the other hand, we apply FFT to the original waveform data in the conversion proces
into frequency domain, so that the frequency component is given by linear scale. In this study, we apply pixelization to the highel
frequency range so as to make the size of each pixel uniform in a logarithmic frequency scale.

In the preparation process of the key parameters for similar data retrieval, we prepared several kinds of datasets which hay
different frequency and time resolution in order to meet the requirement of researchers depending on their interests in wav
phenomena, which have various kinds of time and frequency scale. Improvement of the system is still in progress, and we pla
to evaluate the performance and accuracy of the search results in the near future.
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BEEEDT 7 S TR T WS, L L, BIROTCE RS A7 b T L&, BT —2% FFT LTRSS 728,
BRI CH S, TDRD., BLMOBEHICIZ T DEROMRNRETH 5T Z T TR TR, TER L
AR v al S L EZFOEFEMANZD TR, REERD S ESERICHT TRIVMEEEIRMICKEL B3 7y R
HANT, AR had S LA 702 LUz 7 — 2 ZER L, MBICHWSZ Lic Lz, chiuck b, ElLiz
T—2h, BB TR O e AR Y b1 ST LG T @ R DARE R £ TEEICHEG S EIDATREE IR S,

WFC-L 7— & A PBEL - BRI REED IER IS E N E VWS B LTV 5, TDh, WFC-L T— 22 5 &3 55
PRER TR, I—YDPRZECT — X ZBIRT BB, IEHMNTL T, IEFICHDVWE DI S KEXRLDE T, IHIA
WAT—)VTRIET 5 T EMEERENT Wz, Z T TR TR, EibDEY A 7 U OM S IEBOERRE 2% 5 C
& T, Wi - FEEA T —IVORIZ B DT — 2 2FRT 5 T I UTze MERENTEETED T — X ZMERIC K > T
VT % T T I—FORBHMICIE Uz A7 —)VOEWIC IS LT O Z D E Uiz,

BUE, FiiziciB R U703 AL RA UTHURSME Y A7 LOWEEIT> TWb, 5%, #ifca7 )3y X
LOVGERICHERT EOREUE TN TV EHFHEZTT I,
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Estimation of the permittivity and the electrical conductivity of lunar surface from LRS
data

# Keigo Hongo[1]; Hiroaki Toh[2]; Atsushi Kumamoto[3]
[1] Kyoto Univ; [2] DACGSM, Kyoto Univ.; [3] Dept. Geophys, Tohoku Univ.

Lunar Radar Sounder (LRS ) onboard the SELENE (KAGUYA) spacecraft is a frequency modulated continuous wave (FMCW)
radar. Its purpose is exploring lunar subsurface structures. LRS succeeded in global sounder observations and detection of st
surface reflectors in some maria(Ono et al., 2009).

The permittivity of the lunar surface is needed to determine the actual distance of reflectors. We can know only the delay time
of echos from observations. The propagation speed of the electromagnetic wave in mediums is nheeded to convert delay time
the echo into actual distance. If the permeability in mediums is equal to it in the vacuum, the propagation speed is determine
by the permittivity. The permittivity is important for understanding lunar subsurface structures. In the past, the permittivity is
estimated from lunar sample rocks of Apollo, but it is not enough because sample rocks are extracted from confined areas. Fro
the analysis of sample rocks(Shkuratov and Bondarenko, 2001), the permittivity is related to the density or ilmenite. It has the
locality. Therefore, it is necessary to estimate the permittivity in each area.

The purpose of this research is estimating the permittivity and the electrical conductivity by comparing echos of the lunar sur-
face and subsurface reflectors. The permittivity and conductivity are parameters of the reflection and loss of the electromagnet
wave. We make the horizontal two layers model and it has the permittivity and the conductivity as parameters. We calculate
wave propagation of LRS in the model space. The permittivity and conductivity are estimated by comparing calculations with
observations.

At present, the permittivity and conductivity are not unique because we consider only the amplitude of echos. However, we
can restrict the conductivity from analysis of sample rocks, the permittivity is mostly 3°6. Estimated values are mostly equal to
the sample rocks. We can analyze limited sea regions because of the influence of surface roughness. In the future, we underste
the influence of surface roughness and wave propagation. Analysis methods adapted more regions are needed.

LRS (Lunar Radar Sounderid HAR®D AHEEHE ThH <0 IS Nz BB BEHRENE (FMCW) L—4—Td
%, Ao FEEEOHEEZHE L, HF (High Frequency I X 290 > X —EIHIDHOLERTIrbN, HEOHD
MO TESTHE N O RAE ORI I L7z (Ono et al., 2009)

BT — 2 L HEBORHFEDORERE 2k 5113, AREOFELRNLETH 2, BHID SN ZDEKHLTI—D
PIERFECTH 0, Z N2 BREHC 2T 2 BXIC BN OIEHERE DRI Ix 5, B DO LHEEE S IEE O L ERRIC
Ko TRERZN, BHHENELEPLERIULEEZTIVESHEBRORCEI > TRES, Ko THFERIZHOHI THEZ
MfRd 2 L TEELRRTH S, MEDOWIETIE,. HODFEERIZ Apollo B EFBIG - 72 H DAY > TV Ok Rz SR
BT ENEMo T, REMEDRESNIZEEOY > TSIV UhEWnEd 0 Lk E 2 k0. EBE. ALY Vv T ILofE
Hrf&isR (Shkuratov and Bondarenko, 20005 &, HOFERIIEFEDLF Z VIO ZE R EBZRNAH O, HEMEND S
EEZADBND, HDORHIEHICHEEROMEZHEEST 208N H 5,

AWZETIE LRS OB T—2ZHWT, HEEHM TKHEZNZNDSDOTI—DRKZ I ZIT 2HIC KD, AX
JEOFEBRMOBEBXLEEZHET S e ZHNET S, FERLEBLRULEEIIZTNTN, BHOKGR LB 2D
BINTGRA—=RTH %, HEER 2 BOKERECELLEETIVICERNDEEICASNT 2552 %, FERLERXR
BREEEIST A—R L UTHBAR, L—E— TR S LRSDEIRIEZHE T S, TOETIVOHEHE & BIE A L
159 % & THERBOFRER L BEXUREEZHEET %,

GDETAH, TaA—HORBLMNEBEL TWVEWA, FEREEXULEEDOM 2 —REICRD BT EIETERY, L
MU, AU VOISR Z SR L CEXUZEE O 9 2EZHid 5 2 e TE, HIZAXLFAEERDZIETI6
DOHIPHIC D B HNh - 1o HEEMIZBBLRA DAYV T IVOMOHPHANICINE > T\ b, KETZI—DRZ D500
GEATSRHIIE ORRNKZ WGFAT TR a— S RO ENT, L EHE R HEE O R 5 Nz Ui T & 7
WDT, S, HEOMERLEROEMOML TR 2K 0 BHERL, BICE < OMEBIHEIS T & % i LR
5N%,
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Electrostatic plasma environment of lunar holes: surface charging properties near
sunlit-shadow boundary

# Yohei Miyake[1]; Masaki N Nishino[2]
[1] Kobe Univ.; [2] STEL, Nagoya University

Japanese lunar explorer &quot;Kaguya&quot; has discovered vertical holes on the Moon surface. The diameter and depth ¢
the holes are both in a range of 50 through 100 m, which produces a higher depth-to-diameter ratio than typical impact crater:
The holes are thus expected to create characteristic plasma and dust environment around it. It is of practical importance to asst
such a distinctive environment, reminding that a future landing mission plans to explore the lunar holes and caverns associatin
to the holes. In the present study, we apply our original particle-in-cell simulator EMSES to assessment of day-side plasm:
environment around lunar vertical holes.

In the present study, we focus on surface charging properties near the sunlit-shadow boundary inside the lunar hole. Normall
sunlit and shadowed surfaces have positive and negative potentials, respectively, depending on if photoelectrons are emitte
Meanwhile, near sunlit-shadow boundary, the present simulations reveal 1. the potential overshoot of the width of several ten
of cm, and 2. the positive surface charging even in the shadowed region. The horizontal transport of photoelectrons as we
as the solar wind proton trajectories are found to play an important role for the distinctive charging properties. The results are
applicable not only to the lunar hole environment but also to other landscapes producing a sunlit-shadow boundaries.

(ISR BHRICKZHIEA XSBIHNC K D, HEICR B EHILEEDNRREINTVWS, LoV 1 Z3ERE. &
TEHIT, 50~100 MIC KT, WHHED T L—RZ—ITHANKERES /EREZR DD, ZORITIIREETI X
FFEIREIDER SN TS E TREEINS, TOX D SMEfLEGEPH N2 2 BEHEEA T % UZUME GHEID RSN T
B, FEROEVEEENDFER NS FTCEMALEL TS X< B X UHiEX A MEREZ BT 5 C L I3ZEETH S,
AWFETIE, 27O RAT—)VDTT A BIGENTICIEIL < L BN T3 Particle-In-Cell (PIC) X 2 L—3 3 Y Hidliz
ISR L. HmEEMICH 2 AMFLEL 7 2 A< « X A MREEDE Bl 21T,

AiE OHELIE, HEFLONEBICIERE N5 Hin— HE2BES U hEOFBEREICEH LTy I a b— g Ui 252 L
Teo BTG OERICEEL T, AmZmE. HinfldEic, HEANZEICHET S, LM LHA—HEERMBET
3. X 10 cmDIFDEM A —N—2 2 — FATEREN B T &, XEESRM S m OFFETIRHRICH > T AEZIEIC
WEIT BT &, DNSREIONT TR S NIz, N5 ORI A AmimERrEic, #TmoYeE rimE, BXUKG
JEA A OWHENKE HRE 2RI L TH2 T EMHBILE, TS OFSFRIZHALLS O HilEIc B3 % Hia— HEE
BRICEEATES EEZ LN S,



R011-P05 215 Poster BERS: 118 38

A B AERGEE BN D7 > 7 F OB R

# T B2 [1]; 3R 52— [2]; el Yerd [3]; /URE BB [1]
[1] ERK; [2] A [3] Bk - BT - &I

Low Frequency Characteristics of a Wire Antnna aboard a Scientific Satellite

# Tomohiko Imachi[1]; Ryoichi Higashi[2]; Mitsunori Ozaki[3]; Satoshi Yagitani[1]
[1] Kanazawa Univ.; [2] Ishikawa NCT; [3] Electrical and Computer Eng., Kanazawa Univ.

Observation of plasma waves in space is an important task for scientific satellites. For the observation of the electric field, ¢
wire antenna is often used. In order to accurately determine the magnitude of the electric field, the calibration of the sensor mu:
be accurate. The effective length is one of the needed characteristics, however, it is difficult to acquire it in a ground test.

In order to study the estimation of the effective length, we have performed a rheometry experiment. In this experiment, a signa
applied to two metal plate in water generates a quasi-static field between them. The field is considered as the electric field of a
electromagnetic wave and receiving it by an antenna, we can measure its output voltage.

And we have made a theoretical calculation method. In this calculation method, the electric field is approximated to a paralle
circuit of potential sources. According of this method, we can make an equivalent circuit of the experiment, and calculate the
value of the effective length as a function of the frequency.

In the present research we have investigate frequency dependence of the effective length of simple wire antennas. In this tin
we made a structure model of the actual satellite &quot;ERG&quot;, and investigate the effect of the deployment structure sucl
as solar battery panels to the wire antenna. We will show the detail at the meeting.

FHZEMIC BT 2 ERIEE OB, AR EOEERBIHEMNO—DTH 2 M, EIOEBEREA LT DK E X Z1EHE
WICHIZICIE, oY DIEMHERIIENAIR TH S, ERKTOBINCIZT AV 2N e Z A R=VT7 VT F RIS HWS
N, ZOWIEICRAERREO—DICEZRENRF ENE D, chzeilb EFaio B cllEd s c L3 Lwy. 7
AVEIH 10 A= MBI SGEN DR L e, BREEAD TS ARG 2 FTHET 200 LN &0, Z0
THRHEHETHS.

COFMERMEZITI Ietd, LA XMV EBREHDITO>TWVS. TOERBRTIE., /KPICEE LU 2 O BEMRICE
SEHMNT % & T, MiREICHESFEBERZRESES. ZLTINEBRHBEOEBRN D EREL. TNET VTFT%
BLTZOMIEEZET 2 L, BESEEEROKREZ I ZTTICHMERANEAT ST ENTES. HLDHELIZHE
ERcld. JEEERIE 10HZD S 100kHZzZE N5 & LTz,

T, BAIXFEMEESD SR EZHGRNCHEE T 25 B FEEMEL TWa. TORHETFIEICBWVWTIE, Y1V
B OERZ, T A YA BER E N I OB IRICOEMIT % & & TEHMRIEZ R L. EZ3hE R S OB
CLTHETZZENTES. CORETER P LA A M) HBRORBICHETT % &, FHEMAEREZRERIT I D—
BeRd T EMNERENT WS, CTOFETEOR A E LT, MBHES., YA YOFMEEZHEI T A—2cFD
bNBTENBEFEND. L. TOFHETECKD, 74 Yl OHEsE MEE IR IC BN TIAY T 7T D
FHEICHE RG22 AL TED, LAXARNVERICEVWTEZFNEZEMNITSERMELENTNS.

WA TNE TITo TELE. HIRNEMIAEED T A YT VT FHICDVTDOEDTH > 72, 5L I1Z ERG
RO N A AR ER LTz, 2hERWT, KBEEM SOV EDEREYNC K 2 ERENT > 7 F\OFZED A
HEaRITLTWa. FHllB K THRERICDOW TR, FERRFCEHIAT 5.
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