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Temporal evolution of periodicity of Venusian UV brightness observed with Pirka
telescope

# Masataka Imai[1]; Yukihiro Takahashi[1]; Shigeto Watanabe[1]; Makoto Watanabe[1]
[1] Cosmosciences, Hokkaido Univ.

The dynamical mechanism of Venusian superrotation, which is the phenomenon that the Venus atmosphere moves westwa
at a velocity 60 times faster than the planetary rotation, is still unknown. But several theses suggest planetary scale waves a
associated with the superrotation [e.g. Yamamoto and Tanaka, 1997]. And also these waves are considered to form planets
scale UV features in Venus. Pioneer Venus spacecraft observed that the propagation of planetary scale UV features causes
periodical variation of UV brightness with the period 4-5 days. [Del Genio and Rossow, 1982, 1990].

The purpose of our study is to identify the source of planetary scale waves in Venus. We carried out the ground-based observ
tion of UV brightness. We have already observed Venus routinely from mid-August 2013 to end of June 2014 that cover almos
one Venus year. Such kind of long monitoring has not been carried out since the Pioneer Venus observation. Our instrument |
Multi-Spectral Imager (MSI) installed at the Pirka telescope. The Pirka is 1.6-m a telescope primary decided to observe sola
system planets. Our observation provides information about the periodicity of brightness variations at 365 nm from equatorial tc
mid-latitudinal regions in both hemispheres, which is associated with the Vlenus superrotation.

At the beginning of observation in August 2013, we detected about 5-day periodical brightness change from equator to bott
northern and southern mid-latitudes. We supposed this periodical change indicates the propagation of planetary waves. Our r
sults clearly showed the amplitude of brightness variation in the equatorial region decays to the latituéiisaofBBO'S. Bright
and dark pattern had a symmetric structure about the equator and is considered as a high-contrast Y-feature (UV feature) such
Pioneer Venus Orbiter found. On the other hand, after the mid-September 2013, there was no significant brightness variation |
the latitudinal region lower than 30atitude while near 60N and 60S the brightness still showed periodical variation. These
periodical variations in both hemispheres were synchronized though the periodicity was more obvious in southern hemispher
We also analyzed images taken by Venus Monitoring Camera (VMC) on-board Venus Express spacecraft from Aug 1 to Nov
31, 2013. UV features in global scale are captured only in southern hemisphere because Venus Express is in elliptic orbit witl
apocenter in southern hemisphere. But, we found a good correlation between MSI and VMC. We also found 5-day periodica
variation in these data until the beginning of October 2013. Coupling our ground-based telescope and spacecraft observatic
data, we found that disappearance of periodical wave structure was started in equatorial region at first and after a half-month ¢
later waves were vanished in both hemispheres.
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5 um spectro-imaging of the Venus dayside

# Sakimi Kano[1]; Naomoto Iwagami[1]
[1] U Tokyo

Venus dayside was observed in the 5 um region by using IRTF/CSHELL spectrometer at Mauna Kea in May 2014 for 10
mornings under clear skies. The purpose of this operation is to obtain information about atmospheric waves at the cloud to
region (70 km), and to compare it with that at 60 km region found in the 1.7 and 2.3 um spectral window regions. Such procedure
may produce useful information to investigate the mechanism for the super rotaion. The wavelength regions used are 4.70, 5.(
and 5.50 um, and drift scan was used to get longitudinal information.
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Rederivation of Martian atmospheric temperature in MGS radio occultation
measurements considering vertical composition ratios

# Katsuyuki Noguchi[1]; Sayaka Ikeda[2]; Takeshi Kuroda[3]; Martin Paetzold[4]
[1] Nara Women's Univ.; [2] Nara Women'’s Univ.; [3] Tohoku Univ.; [4] Univ. Cologne

We estimated the Martian atmospheric composition change causedbydd@ensation using the Ar measurements obtained
by Gamma Ray Spectrometer (GRS) onboard the 2001 Mars Odyssey. We applied this estimation of the composition chang
to the rederivation of the radio occultation (RO) measurements of Mars Global Surveyor (MGS) obtained at polar latitudes of
the winter hemisphere, because the MGS RO standard product which is available to the public did not consider the atmospher
composition change by G@ondensation. In the rederivation, we considered the vertical distribution of atmospheric composition
ratio by using numerical model data.
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Characteristics of boundary layer between the magnetosheath and Martian ionosphere
during solar wind penetration events

# Kazunari Matsunaga[1]; Kanako Seki[1]; Takuya Hara[2]; David A. Brain[3]; Rickard Lundin[4]; Yoshifumi Futaana[4]; Stas
Barabash[4]
[1] STEL, Nagoya Univ.; [2] SSL, UC Berkeley; [3] LASP, Univ. of Colorado at Boulder, USA; [4] IRF

Deceleration of the solar wind due to the mass loading by planetary heavy ions forms the magnetic pile-up region arounc
unmagnetized planets such as Mars and Venus. The Martian magnetic pile-up region diverts shocked solar wind plasma aroul
the planet at altitudes typically in excess of 800 km [e.g., Vignes et al., 2000]. Mars Global Surveyor (MGS) measurements
have shown, on one hand, that shocked solar wind (magnetosheath) electron occasionally penetrates into much lower altitud
(400km) [e.g., Brain et al., 2005; Crider et al., 2005]. Our previous statistical study of these solar wind penetration events using
MGS magnetic field and electron observations revealed that both solar wind dynamic pressure (Psw) and the orientation of th
interplanetary magnetic field (IMF) control the occurrence of the events. However, MGS could not observe the solar wind regions
due to its orbital design.

In this study, we focused on the simultaneous observation of the penetration events by MGS and Mars Express (MEX). MEX
possess the ion mass analyzer (IMA) and electron spectrometer (ELS), which are parts of plasma packages of Analyser of Spa
Plasma and EneRgetic Atoms (ASPERA-3). A part of its one orbit, MEX observed the solar wind region, since the orbit of
MEX is elliptical orbit. We can thus obtain the solar wind density and velocity.Among the simultaneous observation data by
MEX and MGS, we identified 26 simultaneous events of the solar wind penetration. The solar wind penetration event on Januar
20, 2005 is observed during the high Psw periods, while the event on February 20, 2005 is during the low Psw periods. Fron
these two typical events, we investigated characteristics of the boundary layers between the magnetosheath and the ionosphe
We found that the electron flux shows a gradual decrease in the boundary in the high Psw event. On the one hand, intermitte
appearance of both the magnetosheath plasma and the ionosphere plasma in the boundary is during the low Psw event. T
signature of the boundary layer resembles with the K-H instability signature seen in LLBL (low-latitude boundary layer) in the
Earth’s magnetotail [e.g., Hasegawa et al., 2006]. We also report the results of statistical analysis of 26 simultaneous observatic
events.
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A concept of a new Venus orbiter mission

# Takeshi Imamura[1]; Hiroki Ando[2]; Takahiro lwata[3]; Atsushi Yamazaki[3]; Yasuko Kasai[4]; Hideo Sagawal[4]
[1] ISAS/IIAXA; [2] ISASIIAXA; [3] ISASIIAXA; [4] NICT

A concept of a Venus orbiter mission is being studied. The mission will focus on the photochemistry in the middle atmosphere,
which plays key roles in the climate system of Venus. The principal instrument will be a submillimeter sounder to measure
abundances of trace gases including radicals that drive catalytic cycles. Satellite-to-satellite radio occultation using a subsatelli
is considered to obtain 3-D dynamics data, which is essential to understand the circulations of atmospheric substances. Stud
of atmospheric escape and its relation with the chemistry and dynamics of the atmosphere are also considered.
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Zonal wind speed acceleration due to vertical propagation of planetary-scale waves in
the upper cloud region of Venus

# Toru Kouyama[1]; Takeshi Imamura[2]; Masato Nakamura[3]; Takehiko Satoh[4]; Yoshifumi Futaana[5]
[1] AIST; [2] ISAS/JAXA,; [3] ISAS; [4] ISAS, JAXA; [5] IRF

Recently it was found that the low-latitude zonal wind and the amplitudes of Kelvin and Rossby waves at the cloud top of
Venus show long-term variations in a synchronized manner. For the purpose of explaining this synchronization, we investigate:
the influence of the background zonal wind profile on the upward propagation of Kelvin and Rossby waves at altitudes 60-8C
km. Results from a linearized primitive equation model suggests that Kelvin waves can reach the cloud top height when the
background wind speed is slow, whereas Rossby waves can reach the cloud top when the background wind speed is fast. The
features obtained from the model are consistent with the observations.

Since the momentum deposition by these waves can accelerate or decelerate the mean flow, these waves may contribute to
variation of the background wind. The calculated spatial distributions of the momentum dissipation indicate that the Kelvin waves
accelerate the low-latitude atmosphere. On the other hand, the Rossby waves decelerate mainly the mid-latitude atmosphere.
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The study of the atmosphere from the refracting light of Venus limb observed on the
transit of Venus

# Miho Kanao[1]; Masato Nakamura[2]; Takeshi Imamura[3]
[1] ISAS; [2] ISAS; [3] ISAS/IAXA

We study the refracting light along the limb of Venus on the images acquired by the SOT onboard HINODE during the transit
of Venus on 5-6 June 2012. The purpose is to show the distribution of the cloud particles’ number density to the latitude.

With the defined position of Venus by the least-squares method to the limb radius of the dark Venus on the solar disk, the
intensity of the refracting light (80 DN/pixel/sec) is shown to decrease at the altitude around 80 km, suggesting the scatter of th
cloud particles in the atmosphere.

We will examine the C@ number density from the images at 388.36 nm from the 3rd contact to the 4th contact. The position
and intensity of the source on the solar disk is calculated using the refraction angle defined from the supposenhieD
density profile to obtain the transmittance profile. The calculated transmittance profiles would restrict therléer density
profile, and lead to the latitudinal distribution of the cloud particles’ number density by the comparison with the transmittances
at the optical wavelengths.
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Jovian tropospheric aerosols deduced from the Cassini ISS limb-darkening data: A
discussion of nonsphericity of aerosols

# Takao Sato[1]; Takehiko Satoh[2]; Takayuki Enomoto[3]; Yasumasa Kasabal[4]
[1] ISAS/IAXA; [2] ISAS, JAXA,; [3] Space and Astr., SOKENDAI; [4] Tohoku Univ.

To obtain new observational constraints on the single scattering phase functions of aerosols in the Jovian upper troposphel
we have analyzed Cassini Imaging Science Subsystem (ISS) imaging data obtained at a wide range of solar phase angles (0-
degrees) in two spectral channels (BL1: 455 nm, CB2: 750 nm) for a bright zone (STrZ) and a dark belt (SEBn). In this study, we
applied the Mie theory for spherical particles to the tropospheric aerosols for simplicity. We found that the real refractive index
(n,) of aerosols is much higher (= 1.85) than previous experimental values pffor NH; ice particles. This would strongly
suggest the idea that aerosols in the upper troposphere are not composed of pige.NH

Jovian tropospheric aerosols have been expected to consist of nonspherical particles from the atmospheric temperature in
upper troposphere. Application of Mie scattering theory to the tropospheric aerosols in Jupiter is a controversial issue whel
deducing the scattering properties from remote sensing data. We investigate how much robustness there is in the results obtair
from our latest study, by comparing the best-fit Mie scattering phase functions derived from the Cassini ISS limb-darkening
data with those for various nonspherical particles. Assuming that shape of nonspherical particles in the upper troposphere
spheroidal, we calculate the scattering phase functions for a wide variety of real refractive index, effective radius, and ratic
of long axis to short axis. T-matrix method is used for this calculation. The scattering phase functions for spheroidal particles
which have a near value (i 1.45) of real refractive index for NHice (n. = 1.42) are found to have weaker backward scattering
compared with our best-fit Mie scattering phase functions. It is obvious that these scattering phase functions cannot reproduce tl
observed limb-darkening data. Conversely, several scattering phase functions for spheroidal particle8gnhave similarity
to our best-fit Mie scattering phase functions with respect to the strength and shape of scattering phase function. According t
this preliminary investigation, we can say that Jovian tropospheric aerosols are not composed of pire pHditicles even
though we focus on the nonsphericity of these aerosols.

In this presentation, we will show the simulated limb-darkening curves calculated with the scattering phase functions for
nonspherical particles, along with the observed limb-darkening curves.
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First light at Haleakala 60cm dedicated telescope : Observations of planetary
atmospheres using IR heterodyne spectroscopy

Hiromu Nakagawal[1]; # Yasumasa Kasaba[2]; Shohei Aoki[1]; Isao Murata[3]; Shoichi Okano[4]
[1] Geophysics, Tohoku Univ.; [2] Tohoku Univ.; [3] Environmental Studies, Tohoku Univ.; [4] PPARC, Tohoku Univ.

First light of our Tohoku 60cm-telescope (T60) has been finally held at the top of Mt. Haleakala on September 2014, under the
international collaboration between University of Hawaii and Tohoku University. This small telescope is solely dedicated for our
continuous monitoring of planetary atmospheres and located an ideal site for infrared spectroscopy. A new infrared heterodyn
instrument is developed for this dedicated telescope. Ultra-high resolution spectroscopic measurement (R1,000,000) provids
fully resolved molecular features to address the key physical parameters such as atmospheric temperature profiles, abundat
profiles of the atmospheric compositions and their isotopes, and wind velocity with 10m/s accuracy. Frequency tuneability ove
a wide range provided by a room-temperature type quantum cascade laser oscillators allows many molecules of atmospheric a
astronomical interest in mid-infrared to be observed. A compact digital Fast Fourier Transfer spectrometer is first applied for
infrared heterodyne spectroscopy as a spectrometer to obtain stability, flexibility, and wide dynamic range. The instrument is se
on the Coude focus of the T60 to demonstrate the feasibility. New continuous measurements of planetary atmospheres may op
unique opportunity for understanding its variable nature and evolutions.
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Deep Space Explorer DESTINY

# Yasuhiro Kawakatsu[1]; Ikkoh Funaki[2]
[1] JAXA/NSAS; [2] JAXA

DESTINY which stands for "’Demonstration and Experiment of Space Technology for INterplanetary voYage™ is a mission
candidate for the next space science small program. The next mission is planned to be decided in 2015, and the select one
scheduled to be launched in 2019.

As illustrated in the Figure, DESTINY will be launched by an Epsilon launch vehicle and firstly placed into a low elliptical
orbit, where then its altitude raised by the use of ion engine. When the orbit raising reaches the Moon, DESTINY subsequentl
is injected into transfer orbit for L2 Halo orbit of the Sun-Earth system by using lunar gravity assist. Upon arrived at L2 Halo
orbit, DESTINY will conduct its engineering experiment as well as scientific observations for at least a half year. If conditions
permit, DESTINY will leave L2 Halo orbit, and transfer to the next destination.

On the way to L2 Halo orbit, DESTINY will conduct demonstration and experiment on key advanced technologies for future
deep space missions. Major items of the technology demonstration are listed as follows.1) High energy mission by Epsilor
rocket.

We investigate appropriate rocket configurations and flight path designs, and evaluate the performance of Epsilon rocket t
insert spacecraft into high energy orbits. It provides basic data of Epsilon rocket application to deep space missions.

2) Ultra-Lightweight solar panel.

In order to generate large electric power to run m20 ion engine, "Ultra-Lightweight Solar Panel™, which is under development
at JAXA, is applied and its performance is evaluated. This solar panel is estimated to achieve power to mass ratio at least doub
to conventional ones. Future application is expected in outer planet probes (JMO, MELOS) or probes with large ion engines.

3) Large scale ion engine m20.

DESTINY is inserted into an elliptical orbit and reaches to a Halo orbit by its own orbital maneuver. For this maneuver, a large
ion engine (m20) which is under R&D at JAXA will be adopted and its performance is evaluated. This ion engine has thrust five
times as much as m10 used by Hayabusa and will be expected to be applied to large probes such as SOLAR-D or Hayabusa M}

4) Advanced thermal control.

In order to manage large amount of heat generated by the large ion engine, advanced thermal control techniques by way
Loop Heat Pipe will be adopted.

5) Orbit determination under low thrust operation.

DESTINY will reach to Halo orbit by running ion engine over long duration. In order to reduce burdens to shut down the
ion engine each time of orbit determinations, orbit determination under ion engine operation is conducted and its performance i
evaluated.

6) Automatic/autonomous onboard operation.

In order to increase the efficiency of operation, autonomous and highly functioned spacecraft management system is develop
demonstrated on board. This technique is expected to be adopted especially in the deep space missions usually operated un
severe communication condition.

7) Halo orbit transfer and maintenance.

DESTINY will reach to Halo orbit and maintains the orbit more than one period. In order to reduce the risks of Halo orbit
insertion and suppress the amount of orbital maneuvers, the orbit control technique using dynamical system theory is used ar
its operability is evaluated. This technique will be adopted in SPICA, which will be operated in Halo orhit.

DESTINY itself is an engineering experiment probe which destines L2. However, its mission profile is naturally applied to
lunar missions and escape missions by forking the profile at the lunar encounter. Moreover, the spacecraft's high astronaut
performance makes its application to other launch method attractive, such as dual launch with GEO satellite or another dee
space probe. The significance of DESTINY from the point of its opening new opportunities for low-cost deep space mission is
discussed in the presentation as well.
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Solar System Sciences using DESTINY: Demonstration and Experiment of Space
Technology for Interplanetary Voyage

# Takahiro lwata[1]; Yasuhiro Kawakatsu[2]; Yuichiro Ezoe[3]; Shingo Kameda[4]; Kunihiro Keika[5]; Go Murakami[6];
Takeshi Imamura[7]; Hiroki Ando[6]; Kazunori Ogohara[8]
[1] ISAS/JAXA,; [2] JAXA/ISAS; [3] Tokyo Metropolitan University; [4] Rikkyo Univ.; [5] STEL; [6] ISAS/JAXA,; [7]
ISAS/JAXA; [8] JAXA/ISAS

Demonstration and Experiment of Space Technology for Interplanetary Voyage (DESTINY), which is a candidate mission of
Epsilon Launch Vehicle, plans to observe using scientific instruments with the mass of up to 10 kg during transfer and Halo orbi
of sun to earth Lagrange point L2 or L1. Applied missions of DESTINY will be able to go to Venus and Mars with higher mass
of payloads. We will indicate the possible instruments and model missions for solar system sciences.
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Construction of a calibration system for developing space-borne particle analyzers

# Fumihiro Ito[1]; Masafumi Hirahara[1]; Manabu Shimoyama][1]; Keisuke Ishiguro[1]; Kouki Arimi[1]; Shun Kogiso[1]
[1] STEL, Nagoya Univ.

To study physical phenomena in the terrestrial/planetary ionosphere and magnetosphere, we have been developing space-bc
particle analyzers for planetary atmospheres with new technologies. As developing these analyzers, it is necessary to construct
appropriate calibration system for them. For the calibration, we set the analyzer in a vacuum chamber, and irradiate an ion bea
towards it, and investigate its response. We have already been constructing a calibration system (beam line) which can irradia
ion beams of which energy per charge range are from 10keV/charge to 150keV/charge. It is necessary, however, for the syste
to irradiate suprathermal ion beams of several tens eV/charge. Particularly the system provides the other species of atomic ic
beams: H, Het, HE?*, OT, ArT, and Nt over the energy per charge range from 10eV/charge to 10keV/charge in addition to
the other species of molecular ions likeH Ny, O™, and CQ ™.

As proceeding with the ERG(Exploration of energization and Radiation in Geospace) project, it is also required to construct
a proper calibration system for electron sensors which are installed in the ERG satellite. To calibrate them we have to irradiat
electron beams of around several keV/charge.

We have been constructing a new beam line which can irradiate ion beams (10eV/charge™10keV/charge) and electron beam:
100eV/charge™10keV/charge).The beam line is mainly composed of seven parts: (a) ion source, (b) electron source,(c) electr
magnetic ion mass spectrometer, (d) beam expander, (e) main acceleration, (f) vacuum chamber, (g) multi-axial turntable. In tk
ion source, introduced gases form a gas cylinder are ionized by thermal electrons emitted from filaments. The ionized particle
are initially accelerated and discriminated by the electromagnetic ion mass spectrometer. When we irradiate electron beam
these beams are generated in the electron source and introduced to the beam expander linearly (in this case we have to rem
the electromagnet). The beams are expanded by electrostatic 2D raster scanning, and parallelized through the deceleration «
acceleration in the beam expander. The beams are accelerated or decelerated for the specific energy in the main acceleration.
analyzer is set on the turntable in the chamber. Incident angles of the beam are controlled by changing the elevation and azimu
of the turntable system. We have also been developing a system which can control beam properties centrally and remotely t
using a computer. As interfaces, we used RS-232 and wireless LAN, and we made programs with LabVIEW.

So far, we have constructed the system except for the electron source. Then we set up a MCP measurement system to meas
beam intensities and cross-section profiles. We made up to get ion beam properties and beam intensities reduced and beam cr
sections were spread with decreasing the beam energy. However, low energy beams have large angular dispersions because
are curved well by the geomagnetic field especially when these mass are small. To cancel the geomagnetic field, we will constru
a system which is composed of triaxial square Helmholtz coils. We calculated the strength of the magnetic field generated by th
system with a simulation software.

We will present the updated status of calibration system with the beam properties.
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Long-term temporal variation of Mercury’s sodium exosphere

# Tatsuya Yasuda[1]; Shingo Kameda[l]; Masato Kagitani[2]; Mizuki Yoneda[3]; Shoichi Okano[4]
[1] Rikkyo Univ.; [2] PPARC, Tohoku Univ; [3] Planet. Plasma Atmos. Res. Cent., Tohoku Univ.; [4] PPARC, Tohoku Univ.

Mercury has a very thin atmosphere. It has been observed by space probes Mariner 10 and MESSENGER, and by groun
based observations, to have hydrogen (H), helium (He), oxygen (O), sodium (Na), potassium (K), and calcium (Ca) atoms in it
atmosphere. These atoms emit light, with resonance scattering caused by energy from sunlight. Because of its high intensity, tl
emission of sodium atoms is well suited for studies by ground-based observations. The source processes of Mercury’s exosphe
are considered to be solar-photon-stimulated desorption, 'sputtering’ by impacting solar wind particles crashing into Mercury’s
surface and releasing atoms, and interplanetary dust vaporization. Combination of these three processes is considered to ar
but the primary process among them is unknown as yet.

At the Haleakala Observatory in Hawaii we have observed daily variation of Mercury’s sodium exosphere. The observations
were performed using a 40 cm Schmidt-Cassegrain telescope, a high-dispersion spectrograph, and a charge coupled device (C(
camera. During observation seasons, elongation between Mercury and sun is more than 15 degrees, and observation time val
from 30 min to 1 h before sunrise or after sunset. The exospheric emission observed from the ground is part rather than entir
dayside. The ratio of the observed emission varies by phase angle. Thus, we estimated the number of sodium atoms above eni
dayside, using the exospheric model and assuming constant exospheric temperature.

Interplanetary dust is roughly concentrated on the ecliptic plane. Mercury’s inclination is 7 degrees, and the distance fromr
the ecliptic plane varies from day to day. Analysis of observational results shows that the number of sodium atoms correlate
highly with distance from the ecliptic plane. The correlation coefficient is -0.871. This result indicates that interplanetary dust
vaporization may contribute significantly to the exospheric yield. The impact of interplanetary dust mixes grains at the surface
and replaces depleted grains with fresh grains. This is known as gardening. In addition, interplanetary dust contains sodiut
and therefore supplies sodium atoms. Because of these supply processes, interplanetary dust is important not only as sodit
vaporization, but also as a means of increasing the exospheric yield by other processes.
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Global configuration of Mercury magnetosphere with large offset dipole

# Manabu Yagi[1]; Kanako Seki[2]; Yosuke Matsumoto[3]; Dominique Delcourt[4]; Francois Leblanc[5]
[1] PPARC, Tohoku Univ.; [2] STEL, Nagoya Univ.; [3] Chiba University; [4] LPP, Ecole Polytechnique, CNRS; [5]
LATMOS-IPSL, CNRS

Based on observations by MESSENGER, Mercury’s magnetosphere is thought to be a miniature of the Earth’s magnetospher
These two magnetospheres have several characteristics in common, however, some critical differences are also evident. Fi
there is no atmospheric layer, but only tenuous exosphere. Second, the kinetic effects of heavy ions might not be negligibl
because Mercury’s magnetosphere is relatively small compared to the large Larmor radii. Trajectory tracings is one of the
dominant methods to estimate the kinetic effect of heavy ions which originate the exosphere, though the results of the simulatio
are quite sensitive to the electric and magnetic field. Therefore, it is important to provide a realistic field model in the trajectory
tracings. In order to construct a large scale structure, we developed a MHD simulation code, and adopted to the global simulatio
of Mercury’s magnetosphere. We performed four solar wind conditions of the northward IMF, and the results showed that
the global configurations such as the location of magnetopause depend heavily on the dynamic pressure, while the solar wir
electric field contributes little to the magnetospheric configuration. On the other hand, the results of statistical trajectory tracings
of exospheric sodium ions depend not only on the dynamic pressure but also on the solar wind electric field. In the results
we identified two efficient acceleration processes and formation of the 'sodium ring’ which is formed by the accelerated ions
drifting around the planet by magnetic gradient of the dipole field. When the solar wind dynamic pressure is low, acceleration by
magnetospheric convection is efficient in the vicinity of Mercury. When the dynamic pressure is high, entry of the accelerated
ions picked-up in the magnetosheath into the magnetosphere becomes dominant. The entry point of sodium ions changes due
the variation of the solar wind electric field, which causes a difference in the sodium ring’s shape for the same solar wind dynamic
pressure cases. Recent observation by MESSENGER revealed the weaker dipole field of Mercury than the past estimation bas
on Mariner 10 as well as large offset of dipole which could change the global configuration of Mercury’s magnetosphere and
behavior of sodium ions. In the presentation, we will also discuss the ongoing simulation including the above configuration of
intrinsic magnetic field of Mercury especially focus on how will this affect the acceleration mechanisms.
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Study of ion acceleration in Ganymede’s polar magnetosphere based on Galileo
spacecraft observations

# Shinya Watanabe[1]; Yuto Katoh[1]; Atsushi Kumamoto[2]; William S. Kurth[3]; George Hospodarsky[3]; Donald Gurnett[3]
[1] Dept. Geophys., Grad. Sch. Sci., Tohoku Univ.; [2] Dept. Geophys, Tohoku Univ.; [3] Dept. of Physics and Astronomy,
Univ. of lowa

Ganymede is one of the Jovian moons and is known as the only satellite that has an intrinsic magnetic field [Gurnett e
al.,, 1996]. Ganymede is located in the Jovian magnetosphere and is immersed in the magnetospheric plasma corotating wi
Jupiter’s rotation [e.g. Kivelson et al., 1998]. Since the spatial scale of Ganymede’s magnetosphere is comparable to the La
mor radius of magnetospheric ions, the characteristic plasma environment is formed around Ganymede through the interactic
between Ganymede’s magnetosphere and Jovian magnetospheric plasma. Although previous studies discussed the morphol
of Ganymede’s magnetosphere and its plasma environment, most of the details are still unknown and understanding of the inte
action is necessary to reveal processes occurring in Ganymede’s magnetosphere.

In the present study, we discuss the plasma environment observed in Ganymede’s polar region by the Galileo spacecraft. Fir:
we identify the Upper-Hybrid Resonance (UHR) frequency observed by the Plasma Wave Subsystem (PWS). We then determir
the electron density at the point of observation by estimating the electron plasma frequency from both the identified UHR fre-
guency and the electron cyclotron frequency derived from the magnetometer observation results. We analyze four Ganymec
encounters including those on orbits GO1 and G02 which have been analyzed in the previous study [Gurnett et al., 1996]. Base
on the results of the analysis, we obtain the distribution of the plasma density in the altitude range from 264 km to 5,262 km anc
find that the number density decreases rapidly with increase distance from Ganymede. At an altitude of 264 km correspondin
to the closest approach during GO2 encounter, the density reaches approximately 2Q@munthe density in the region away
from Ganymede converges to the plasma density of the Jovian magnetosphere. In order to study the physical process governi
the plasma density profile, we examine an ion outflow from Ganymede’s polar region. Since the most dominant ion species ir
Ganymede’s magnetosphere has been considered td peayliunas and Eviatar, 2000], we assume that the obtained plasma
density distribution reflects that of the"Qlensity in Ganymede’s magnetosphere. Based on the obtained distribution, we find that
the density distribution can be expressed by¥®, where r is the distance from Ganymede. Assuming that the flux is conserved
along the trajectory of outflowing ions, we estimate that the ions are accelerated to between 3 and 7 times the assumed initi
velocity. We propose that the acceleration process of outflowing ions is controlled by the convection electric field in Ganymede’s
polar magnetosphere applied through the interaction between Jovian magnetospheric plasma and Ganymede’s magnetosph
In order to evaluate the proposed acceleration mechanism, we carry out a test particle simulation of oxygen ions outflowing
from Ganymede’s polar region and quantitatively discuss both the trajectory and variation of kinetic energy of oxygen ions in
Ganymede’s polar magnetosphere.
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Jupiter's decametric modulation lanes observed by LWA1

# Kazumasa Imai[1]; Yoshiaki Shimanouchi[1]; Masafumi Imai[2]; Tracy Clarke[3]; Charles A. Higgins[4]; Jinhie Skarda[5]
[1] Kochi National College of Technology; [2] Department of Geophysics, Kyoto University; [3] Naval Research Laboratory;
[4] Middle Tennesee State University; [5] Stanford University

The Long Wavelength Array (LWA) is a low-frequency radio telescope designed to produce high-sensitivity, high-resolution
images in the frequency range of 10-88 MHz. The Long Wavelength Array Station 1 (LWAL1) is the first LWA station completed
in April 2011, and is located near the VLA site in New Mexico, USA. LWA1 consists of a 256 element array, operating as a
single-station telescope. Each LWA1 beam provides dual orthogonal linear polarizations such that it is possible to reconstruc
the full Stokes parameters for each tuning.

The modulation lanes in Jupiter's decametric radiation, which were discovered by Riihimaa [1968], are groups of sloping
parallel strips of alternately increased and decreased intensity in the dynamic spectral plots. In the Imai et al. [1992a, 1992}
1997] model for the production of modulation lanes, the lanes are assumed to be a manifestation of interference fringes from th
line source consisting of the points along the axis of the lo-activated flux tube. We show that the modulation lane method is ¢
powerful tool to determine the important parameters of Jupiter’s radio sources [Imai et al., 2002].

We present LWA1 observations of modulations lanes detected across a Jovian decametric lo-C burst that contains both rig|
and left hand circular emission. The modulation lanes cross both handedness of polarization, may suggest that the emissio
may be coming from the same hemisphere. Our data show similar powers for both hands of polarization which may imply tha
other processes are necessary to explain the L-O emission, like refractions, reflections, or mode conversions. Alternately, if th
emissions are coming from opposite hemispheres, the propagation paths of each source emission through an interference scr
that comprises of field-aligned columns of enhanced plasma density from the lo torus would need to be remarkably similar tc
form the continuous modulation lanes across both polarizations. These results add important information for our understandin
of the emission mechanism at Jupiter.
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Study of the Venus atmospheric waves by the ground observations, and comparing witt
VMC/Venus Express and Pirka telescope

# Mayu Hosouchi[1]; Toru Kouyama|2]; Naomoto lwagami[3]; Shoko Ohtsuki[4]; Masahiro Takagi[5]; Masataka Imai[6]
[1] Earth & Planetary Science, Univ. of Tokyo; [2] AIST; [3] U Tokyo; [4] Senshu Univ.; [5] Faculty of Science, Kyoto Sangyo
University

; [6] Cosmosciences, Hokkaido Univ.

To figure out meteorological phenomenon in the Venus, we are searching wave phenomenon in the Venus. Especially, w
would like to know vertical changes of waves.

We performed 4 times infrared spectroscopic measurements of the Venus’ dayside to find out atmospheric wave structures
60 km in the cloud layer by quantifying GGbsorption. The apparent rotation periods of wave-like signature was derived and it
may be interpreted as superposition of the mean zonal flow and waves such as the Kelvin and the Rossby.

The last observation (performed in May 2014) has simultaneous observations by VMC/Venus Express and Pirka telescop
(Hokkaido Univ.). Comparison among them will be the great step to know vertical structures of the Venus waves.
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Implementation of the formation/extinction processes of sulfuric acid clouds and
atmospheric chemistry into a VGCM

# Kazunari Itoh[1]; Takeshi Kuroda[2]; Yasumasa Kasaba[2]; Naoki Terada[3]; Kohei Ikeda[4]; Masaaki Takahashi[5]
[1] Pat, Tohoku Univ.; [2] Tohoku Univ.; [3] Dept. Geophys., Grad. Sch. Sci., Tohoku Univ.; [4] NIES; [5] AORI, Univ. of
Tokyo

Venusian sulfuric acid cloud deck exists in the altitude of 50km-70km. The distribution of clouds is affected by the meridional
circulation, and in turn affects the atmospheric general circulation on Venus through the radiative effects of clouds. Therefore
understanding the nature of the formation, extinction and transport of Venusian sulfuric acid clouds is important for the study
of atmospheric circulations on Venus. However, the distributions of clouds implemented in previous VGCMs (Venus General
Circulation Models) have assumed to be constant based on the observations, as well as their radiative effects. The simulatiol
that takes into account the effects of the temporal and spatial variations of clouds on the atmospheric dynamics have not bee
performed yet.

We have developed a system to reproduce the distributions of clouds and to investigate the interactions between atmosphe
circulations and distributions of clouds. Up to now, we have implemented the transport, condensation/evaporation and the growt
of sulfuric acid aerosols into a VGCM based on the CCSR/NIES/FRCGC AGCM [lkeda, 2011]. Note that the results of the cloud
distributions should affect the thermal distributions by radiation, but at this stage, the thermal distributions are assumed to b
constant as well as the former code. In the previous version [Kato, 2014], the results of sulfuric acid vapor did not reproduce
the observational fact that the SO2 mixing ratio rapidly decreases at the altitude about 40km, therefore the distribution of cloud:
extends to unrealistic lower altitude. In the update code, we show the effects of chemical processes that decompose the sulful
acid vapor. In our simulations, the horizontal resolution is set to T21(about 5.6 degree) and the vertical grid consists of 52 sigma
levels from the surface up to "95km of altitude. We implemented the chemical reactions (1) -(4) listed below.

SO, +0+M->S0; + M, (1)

SO; + H,O + H,O ->H, SOy + H, 0, (2)

H,SO4 + HO ->S0O; + H,O + H, O, (3)

SO; + CO =>S0, + COy, (4)

In the results so far, we could reproduce the vertical profile of sulfuric acid vapor mixing ratio consistently with observations:
In the lower altitude, the K50, mixing ratio rapidly decreases below the cloud layer (about 40-45km altitude). In the cloud
deck, the peak of their mixing ratio became “65km in the model with chemical processes as observations, while "55km in the
model without chemical processes. We could also reproduce the extinction,adr@iFormation of sulfuric acid vapor in the
upper cloud region (about 67-75km altitude), and the formation of &@l extinction of sulfuric acid vapor in the lower cloud
region (about 50km altitude). This is consistent with the formation/extinction processes suggested by a two-dimensional model i
Imamura and Hashimoto [1998]. In this paper, we will also show further the analyses of the interactions between the meridiona
circulation and formation of sulfuric acid clouds, as well as the trace afI3£D distributions.

After the completion of self-consistent reproductions of sulfuric acid clouds in our VGCM, we will add the thermal effects of
on the atmospheric general circulation on Venus.
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Ground-based IR observation of oxygen isotope ratios in the Venus atmosphere (revisec

# Naomoto lwagami[l]; Severine ROBERT[2]
[1] U Tokyo; [2] Belgian Institute for Space Aeronomy

The oxygen isotope ratios 170/160 and 180/160 in the Venus atmosphere were measured simultaneously by ground-based
spectroscopy. The CO2 absorption lines in the 2648 cm-1 (for 170/180) and 4582 cm-1 (for 180/160) regions were observe
using the IRTF/CSHELL spectrometer. The deviations of the isotope fractions are found to be d170 = + 92+/-158 permil and
d180 = - 42+/-85 permil as compared to the terrestrial standard (HITRAN 2012) where the uncertainties include both randon
and systematic errors. Such combination agrees with the Earth-Moon fractionation line within the errors. This is consistent tc

the fact that the proto-Venus matter was also well mixed with the proto-Earth-Moon matter.
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Study of the Venusian lower atmosphere by radio occultation in Venus Express mission

# Hiroki Ando[1]; Takeshi Imamura[2]
[1] ISAS/IAXA; [2] ISASIIAXA

Venus is surrounded by thick cloud which is composed of sulfuric acid from 50 to 70 km altitudes. Atmospheric structure
above the cloud layer has been investigated by optical measurements in Pioneer Venus and Venus Express missions and grot
telescopes. Below the cloud layer, on the other hand, vertical temperature and zonal wind velocity profiles were observed by prok
measurements in Venera and Pioneer Venus missions. However only particular place can be observed by probe measureme
thus spatial structure of the atmosphere cannot be investigated. Measurements by an optical equipment and a ground telesc
cannot observe the Venusian atmosphere below the cloud layer. Therefore, there is almost no knowledge about the structure
the lower atmosphere. One of the method to overcome this current situation is radio occultation technique, which can measure tt
vertical temperature distribution with high accuracy and resolution. In this study we analyzed the radio occultation data obtainec
in Venus Express mission to retrieve the vertical temperature profile and investigate the structure of the lower atmosphere.

In this study we analyzed the data obtained from July 2006 to June 2010. The number of the data is 280. In this analysi
we assumed that the temperature distribution does not have the dependencies to the hemisphere and localtime. We obtained
meridional distribution of the temporal and zonal mean of the temperature and found that it was qualitatively consistent with that
obtained in Pioneer Venus mission. We also calculated that of the atmospheric stability. Above 62 km altitudes the atmospher
is basically stable. Below 62 km altitudes, on the other hand, the low stability layer exists from 47 km to 56 km altitudes in the
low and middle latitudes, which reflects the convection layer in the Venusian cloud layer. Below 47 km altitude there is a little
stable layer. This feature has also been seen in the probe measurements in Pioneer Venus mission. In the high latitude region,
the other hand, the low stable layer consecutively exists from 40 to 57 km altitudes. We expect that this might be attributed tc
not only convection but also dynamical and chemical factors which keep the atmospheric stability averagely low.
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Study of the Venus’ upper haze observed with SOIR on board Venus Express

# Seiko Takagi[1]; Arnaud MAHIEUX[2]; Severine ROBERT][2]; Valerie WILQUET][2]; Racheal DRUMMONDI[2]; Ann
Carine VANDAELE[2]; Naomoto Iwagami[3]
[1] Tokai Univ. TRIC; [2] BISA; [3] U Tokyo

Venus is completely shrouded by a thick cloud deck floating at 45-70 km. The major material of the cloud deck is thought to
be H,SO;-H,O droplets. The upper haze on Venus lies above the cloud layer surrounding the planet, ranging from the top of
the cloud (70 km) up to as high as 90 km. However, upper haze remains to be completely elucidated due to a small number ¢
observations.

The Solar Occultation at InfraRed (SOIR) on board Venus Express (ESA) is designed to measure the atmospheric transmissic
at high altitudes (70-220 km) in the IR (2.2-4.3 um) with high resolution by solar occultation. The SOIR data obtained in 2006-
2009 are analyzed to examine the upper haze at altitude above 90 km. Vertical and latitudinal distribution of haze extinction
optical thickness, and mixing ratio are calculated in using SOIR data statistically. Extinctions and optical thickness at low latitude
are two times thicker than those of high latitude. One of the notable results is that mixing ratios increase at altitude above 90 kr
at both high and low latitudes. It is speculated that sources of haze are transported upward from under altitude 90 km and haze
produced at high altitude. From comparison with the vertical distributions of SO apan8(hg ratios reported by Belyaev et
al. (2012), it is speculated about the correlation between sulfuric compound and haze.
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Radio holographic analysis of Venus’ radio occultation data

# Mayu Miyamoto[1]; Takeshi Imamura[2]; Hiroki Ando[3]; Toshitaka Tsuda[4]; Yuichi Aoyama[5]
[1] Earth and Planetary Science, The University of Tokyo; [2] ISAS/JAXA; [3] ISAS/JAXA,; [4] RISH, Kyoto Univ.; [5] NIPR

Gravity waves are considered to drive the atmospheric general circulation by vertical transportation of momentum and energ)
Gravity wave breaking occurs via local instabilities such as convective instability and shear instability as the amplitude of the
wave increases in the course of upward propagation. Turbulence following the gravity wave braking plays an important role in
the diffusion of atmospheric substances, momentum, and energy.

Gravity waves with vertical wavelengths from a few tens of meters to kilometers have been observed in the Earth’s atmospher
by radiosondes and radars. Also in the atmospheres of other planets, gravity waves are observed by various methods includi
radio occultation. The radio occultation method relies on the measurement of the frequency shift of the received signal cause
by the bending of radio waves in the radial gradient of the refractive index in the atmosphere.

The geometrical optics method has long been used for the analysis of radio occultation data. However, this method cannc
disentangle multipath rays and vertical resolution is limited by the size of the Fresnel zone ("1 km). Because of this limitation,
only a limited part of the gravity wave spectrum has been covered, and thus the propagation and dissipation mechanisms of tt
gravity waves in other planets are poorly understood.

Radio holographic methods have been proposed for processing of radio occultation signals in multipath regions and obtainin
atmospheric profiles with high resolution. One of them is the Full Spectrum Inversion (FSI), which was recently applied to
GPS occultation data of the Earth’s atmosphere. By applying this technique to Venus Express radio occultation data, we derive
temperature profiles with high vertical resolution. In this presentation, the vertical wave nhumber spectra will be compared among
different altitudes, latitudes, and longitudes, and the spatial distribution of unstable layers will be investigated for studying
propagation and dissipation of the gravity waves.
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Effects of ion-ion collisions on vertical CO2+ profiles in Martian ionosphere under
magnetic field penetration: Multi-fluid MHD

Jogdg
gooon

# Kyohei Koyama[1]; Kanako Seki[2]; Naoki Terada[3]; Kaori Terada[4]
[1] STEL, Nagoya Univ; [2] STEL, Nagoya Univ.; [3] Dept. Geophys., Grad. Sch. Sci., Tohoku Univ.; [4] Geophys., Tohoku
Univ.

The escape of the planetary atmosphere is an important phenomenon related to evolution of the atmosphere, and numeric
simulations are an effective method to understand the global atmospheric escape processes. Since Mars does not have a glc
intrinsic magnetic field, the upper atmosphere interacts directly with the solar wind. The cold ion outflows the ionosphere driven
by the interaction is considered as an important escape mechanism for heavy ions from Mars. In order to realize the observed lar
amounts of C@* escape observed by Mars Express [Carlsson, Icarus, 2006] through the outflows, high density af Gigh-
altitude ionosphere is required. The ionospheric model developed by Fox and Hac [2010] assumed velocity difference for eac
ion species in the ionosphere to reproduce the density distribution of heavy ions includingi€Bigh-altitude ionosphere.

This result suggests velocity difference is important to reproduce the"Q@nsity in high-altitude ionosphere. Naijib et al.
[JGR, 2011] used Multi-fluid MHD, which is the model allows each ion species to take individual velocities, to simulate the
solar wind-Mars interaction. The collisions between different ion fluids (ion-ion collisions) was not included in their model. In
our previous study, we developed Multi-fluid MHD code that includes the ion-ion collisions, and applied it to simulations of
Martian ionosphere under conditions of no magnetic field. The results suggested that the velocity difference between ion specie
enhances upward transport of ¢0and the ion-ion collision limits the upward transport of £0 This limitation is important

to determine relative abundance of each ion species in the high-altitude ionosphere.

In this study, we investigate the effects of the ion-ion collision as well as the velocity difference of each ion species on the
vertical density profile of C@" under the existence of magnetic fields. In order to simulate the solar wind penetration from the
above, we put the transverse magnetic field at the upper boundary of the ionosphere. We conducted three cases of the simulatio
Case 1: Multi-fluid MHD including the ion-ion collisions, Case 2: Multi-fluid MHD without the ion-ion collisions, and Case 3:
Multi-species MHD (no velocity difference between ion species). In the presentation, dependences of vertical profife of CO
density on the imposed magnetic field strength (equivalent to the solar wind dynamic pressure) and the boundary conditions
the vertical velocity at the upper boundary will be reported.
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Formation of flux ropes in the Venusian ionosphere by fast resistive magnetic
reconnection

# Hitoshi Sakamoto[1]; Naoki Terada[2]
[1] Geophysics, Tohoku Univ; [2] Dept. Geophys., Grad. Sch. Sci., Tohoku Univ.

http://pat.gp.tohoku.ac.jp/wordpress/

Although Venus has no intrinsic magnetic field, magnetic field exists in the upper atmosphere through the interaction with the
solar wind. In the dayside ionosphere of Venus, small magnetic rope-like structures called flux ropes were often observed whe
solar wind dynamic pressure was low. Pioneer Venus Orbiter (PVO) observed flux ropes on more than 70% of the orbits passin
through the dayside lower ionosphere, and found its occurrence rate maximizes at 170km altitude [Elphic et al., 1983].

So far some models to generate the flux ropes in the dayside ionosphere of Venus have been proposed (K-H instability [Wolf
et al., 1980], nonlinearity associated with the Hall effect [Kleeorin et al., 1994]), but the generation mechanism is yet to be
understood. In this study, we propose a hew model to generate flux ropes based on recently proposed fast resistive magne
reconnection [Loureiro et al., 2007]. This fast resistive reconnection occurs in a very long Sweet-Parker (SP) current shee
The growth rate in the linear stage is proportional to the one-quarter power of the Lundquist number, and the current sheet i
unstable under the condition that the Lundquist number is more than 10 to the power of 4. According to MHD simulation results
[Samtaney et al., 2009], a chain of plasmoids is formed after reconnection at many points in the current sheet. Such a chal
structure is similar to flux ropes. In the dayside ionosphere of Venus, a very long current sheet can form when the polarity of the
interplanetary magnet field (IMF) is reversed, where the fast resistive magnetic reconnection occur. Therefore, we considered
model to generate flux ropes through the formation of a very long current sheet and subsequent fast resistive reconnection in tl
dayside ionosphere of Venus, and then examined its applicability. The outline of the generation model we propose in this study i
as follows: First, IMF carried by the solar wind penetrates into the dayside lower ionosphere when solar wind dynamic pressur
is high. Then, the field reversal structure resulting from an IMF turning penetrates there, and a very long SP current sheet i
created. Finally, flux ropes are generated through the fast resistive reconnection in the current sheet.

In order to examine the applicability of our model, we have estimated the altitude profiles of the Lundquist number, the growth
rate of the fast resistive reconnection, and the SP current sheets thickness by using the result of a hybrid simulation in the upp
atmosphere of Venus [Terada et al., 2002]. From the profiles, we have chosen the altitudes corresponding to specific Lundqui
numbers, and considered that the fast resistive reconnection can occur if the following conditions are satisfied at the chose
altitudes. First one is that the fast resistive reconnection can grow sufficiently. Second one is that the SP current sheet thickne
is larger than the observed minimum current sheet thickness [Elphic et al., 1983]. Consequently, we have found that our mods
is applicable at altitudes near 170 km (Lundquist number is 10 to the power of 5 at this altitude).

Based on this result, we have performed an MHD simulation with the parameters at 170km altitude to compare our mode
with the PVO observation. Our simulation results show that flux ropes are generated by the fast resistive reconnection, and th
growth time is approximately 300s. In the nonlinear stage, the coalescence between the flux ropes occurs in several times tl
growth time. This coalescence has an effect to broaden the spatial interval between the flux ropes. The resultant spatial interv
is approximately 200°300km, which is consistent with the PVO observation. These results suggest the validity of our model.
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Observation of CO2 ice clouds in the Martian Mesosphere using PFS onboard Mars
Express

# yuki sato[1]; Yasumasa Kasaba[2]; Marco Giuranna[3]; Shohei Aoki[4]; Hiromu Nakagawa[4]; Takeshi Kuroda[2]
[1] PAT, Tohoku Univ.; [2] Tohoku Univ.; [3] Istituto di Astrofisica e Planetologia Spaziali, INAF,Italy; [4] Geophysics, Tohoku
Univ.

The atmosphere of Mars consists of 95% carbon dioxide. It condenses as surface ice on the winter poles and as clouds in tl
coldest parts of the atmosphere, such as the polar night. Recent discovery has been the formatipit@ic@0ds not only
in the winter pole, but also in the Mesosphere near the equator in spring and summer. Very recently these clouds have bec
also detected at mid-latitudes in late autumn. Observatorie pour la Mineralogie, I'Eau, les Glaces et I'Active (OMEGA) aboard
Mars Express provided the spectral signature of, @@ clouds, which exhibits single distinct peaks at 4.26 um inside a CO
gas absorption at 4.3 um. Optical properties of,G€e clouds (particle radius and opacity) were also estimated by shadow
observation and radiative transfer model, but the particle size obtained by former observation has not an agreement with th
calculated estimation by the latter model. Particle size of @@ estimated by observation is found to exceed 1 um.

We tried to estimate the optical properties of these cloud particles by Planetary Fourier Spectrometer (PFS) aboard Mar
Express, with the highest spectral resolution (“1.3 &rin the spectral ranges among the current instruments orbiting around
Mars. The spectral resolution of PFS is about ten times higher than that of OMEGA ("11!9.dballows us to investigate the
optical properties of C@ice clouds. In this study, we attempt to detectL€e clouds as the first step.

PFS has a number of simultaneous measurements feic@@louds with OMEGA. We analyzed the data for ten orbits where
OMEGA detected C@ice clouds with nadir geometry. Spectra obtained by PFS shows a feature like the signal @eCO
clouds with spike shape at around 4.25 um. PFS showed the spike more clearly with high spectral resolution, though the poisa
of the spike feature slightly shifted toward shorter wavelength in comparison with the spectra obtained by OMEGA. In order
to verify whether this signal is real or not, we compared with the data obtained by PFS with that by OMEGA. Since the spike
at 4.25 um showed up only when observation area of PFS was consistent with where OMEGA detected €Quds, we
can conclude that the spectral feature obtained by PFS is due 46c€Q@louds. In some spectra obtained by PFS, we found
the spectral feature with two peaks at 4.25 um and 4.28 um. This spectral feature was seen only by PFS because of its hic
spectral resolution. We assumed that the difference of spectral features (single- and double-peak suggest different characterist
of clouds, for example size distribution of cloud particle, particle shape and condensation nuclei. For further investigations, we
calculated synthetic spectrum by using the discrete-ordinate-method (DISORT) radiative transfer model assuming several siz
distributions, and estimating the particle radius of d€e clouds. As a first result, synthetic spectra calculated by radiative
transfer model showed that particle radius of3€e was less than 1 um.
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Development of AC magnetic receiver for the detection of discharge events on Mars

# Yuka Ataka[1]; Keigo Ishisaka[2]; Mitsunori Ozaki[3]; Satoshi Yagitani[4]; Hirotsugu Kojima[5]; Masa-yuki Yamamoto|[6];
Mitsuteru SATO[7]; Yukihiro Takahashi[8]
[1] Toyama Pref. Univ.; [2] Toyama Pref. Univ.; [3] Electrical and Computer Eng., Kanazawa Univ.; [4] Kanazawa Univ.; [5]
RISH, Kyoto Univ.; [6] Kochi Univ. of Tech.; [7] Hokkaido Univ.; [8] Cosmosciences, Hokkaido Univ.

The discharges in the Martian low-pressure atmosphere are likely to be existed, however, observation of discharges has nev
been carried out in the previous landing explorations on the Mars. Although the Mars global surveyor (MGS) tried to detect
electromagnetic waves from the Martian discharges, Gurnett et al., 2010 reported that the intensity of terrestrial-like discharge
is that 1/10000 weaker than terrestrial events. However, if the events are 'slower’ than Earth’s cloud to ground discharge, suc
events radiate electromagnetic wave. The electromagnetic waves generated near the ground level cannot reach to the orbi
because the ionosphere of the Martian environment with weak intrinsic magnetic field can be reflect all of the electromagnetic
waves. Thus, discharge measurement on the Martian ground is necessary and important.

For observation of the Martian discharges, 1-axis electric filed and 2-axes magnetic field up to 50 kHz are required to make
sure the direction-finding of the lightning-excited electromagnetic waves. The combination measurement of one vertical electric
field and two horizontal magnetic field (B) is essential in order to detect the propagation direction of the electromagnetic waves
generated by the Martian discharge because it enable us to estimate the Poynting vector (P = E x B). Low frequency electroma
netic waves are important for monitoring atmospheric events because of their long-distant propagating characteristics more the
1000 km. An AC magnetic field receiver with the orthogonal loop antenna is designed for the direction-finding function. We will
present the specification of the AC magnetic receiver and the results of the prototype receiver. Our instrument is designed fc
electromagnetic wave measurements that have never been operated on the Martian surface. Therefore it will be first measurem
of electromagnetic waves on the Martian surface.
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The Circumpolar Stratospheric Telescope FUJIN for Observations of Planets

# Atsunori Maeda[1]; Makoto Taguchi[2]; Kazuya Yoshida[3]; Yuji Sakamoto[4]; Toshihiko Nakano[3]; Yasuhiro Shoji[5];
Yukihiro Takahashi[6]; Jumpei Nakamoto[7]; Masataka Imai[6]; Makoto Watanabe[6]; Yuya Gouda[6]
[1] Sceiences, Rikkyo Univ.; [2] Rikkyo Univ.; [3] Space Engineering, Tohoku Univ.; [4] Space Engineering, Tohoku Univ.; [5]
JAXA,; [6] Cosmosciences, Hokkaido Univ.; [7] Earth Sciences, Hokkaido Univ

Itis important to conduct long-term continuous observations for studies on time-dependent events in the planetary atmospher
and plasmaspheres. The FUJIN project aims at continuous observations of planets using a telescope lifted by a balloon in tt
polar stratosphere. FUJIN-2 will be launched at ESRANGE in Kiruna, Sweden in the window from July to August in 2015. The
gondola will be recovered in Scandinavia after one or two days flight. Since Venus will reach inferior conjunction on August 16,
2015, it will be a good chance to observe the nightside of Venus. Jupiter will be seen close to Venus, but its apparent diameter wi
be small just before conjunction on August 27, 2015. Jovian atmospheric dynamics will be studied from cloud motion derived
from images in the visible bands such as N800 nm and Ck 890 nm. When Mercury will be apart from the Sun during a part
of the launch window, we will observe Mercury’s sodium atmosphere and tail as an optional observation.

During daytime SCPs (Solar Cell Panels) of which the nominal maximum power is 540 W generates electric power for FUJIN-
2, and during nighttime Li-ion batteries supply electric power. Under the flight condition of FUJIN-2 we estimate that the SCP
can supply power more than 250 W in average. Considering power required for charging the Li-ion battery the electric power
which the system can consume is about 290 W and 150 W during daytime and nighttime, respectively.

FUJIN mainly observes the planets during daytime. Because atmospheric scattering of sunlight is a main source of backgrour
for the ground-based observations of planets during daytime, installation of a hood on a telescope is not very effective. On th
other hand atmospheric scattering at an altitude of 32 km, which is an expected altitude of FUJIN balloon experiments, is less tha
1% of the ground level. Itis important to suppress stray light inside of the telescope especially for detection of faint phenomenon
When a target body is apart from Sun more than 15 deg, an oblique cylindrical CFRP hood of 1500 mm long and slant angle o
15 deg is installed on the telescope. The hood can be rotated around the optical axis of telescope so that the hood blocks dire
sunlight entering the telescope whenever observing an object located in any direction from the Sun.

The control system of gondola (control moment gyros (CMGs) and a decoupling mechanism (DCP)), the drive circuit of
motors, the interface of CCD, the hood and its rotation system, and an extension of an airtight chamber of electric system ar
under development. Optical alignment of the telescope will be adjusted, and the image quality will be tested. After all of the
sub-systems are integrated, a thermal vacuum test under the stratospheric environment will be conducted. According to the te
result the electric power required for the heaters will be determined. The functional tests will be completed by March in 2015,
and the FUJIN-2 gondola will be shipped to ESRANGE.
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Basic experiments on equipment for observing exoplanet atmospheres

# Shota Ikezawa[1]; Shingo Kameda[1]
[1] Rikkyo Univ.

Recently, exoplanet atmospheres are being vigorously researched. For example, transmission spectroscopy of exoplan
has revealed atmospheric compositions. However, long-term variation of the atmospheric loss have not been observed. E
comparing the loss of exoplanet atmospheres with that of solar system planets, it is possible to study exoplanet environmen
and understand the atmospheric loss process caused by the interaction of the planet's atmosphere and stellar wind. Therefc
long-term observations of atmospheric loss are important. However, this is difficult because the period of use of space-borne «
ground-based telescope is limited. In this work, we aim to develop equipment for long-term observation of sodium in exoplanet
atmospheres. Because sodium has high absorption efficiency, it can be more easily detected. The observation targetis a hot Jup
HD 209458b because sodium absorption ("0.1%) has been already detected by transmission spectroscopy in its atmosph
(Snellen et al., 2008).

We chose the Fabry-Perot interferometer for the spectroscopic observation because it has high spectral resolution and can
smaller than a grating spectrometer. The Fabry-Perot interferometer transmits light at wavelength specific to the incident angle
When the collimated light from exoplanet enters the Fabry-Perot interferometer directly, the monochromatic light can transmit.
In this case, obtaining the absorption spectrum of the atmospheric absorption line is impossible. As a solution, we use ligh
emitted from an optical fiber, which spreads by the core diameter. Owing to the posture change of the observation equipmen
there is a possibility that the distribution of the intensity of emitted light varies more than the sodium absorption. In this study, we
investigated the variation of the emitted light intensity for different focusing position on the end face of the optical fiber. Then,
we estimated the pointing accuracy requirements of the observation equipment. We found that the pointing accuracy should k
less than or equal to 1.5 arcsec in order to maintain the variation of light intensity distribution below "0.1%. We demonstrated
that an equipment specialized in pointing accuracy such as the MOST (Microvariability and Oscillations of Stars) microsatellite
(Grocaott et al., 2009), is capable of observing exoplanet atmospheres.
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BepiColombo Euro-Japan Joint mission to Mercury: MMO Project Status update

# Hajime Hayakawa[1]; Hironori Maejima[2]; HAYAKAWA, Hajime BepiColombo MMO Project team[3]
[1] ISAS/IAXA,; [2] ISAS/IAXA; [3] -

http://www.stp.isas.jaxa.jp/mercury/

BepiColombo is a ESA-JAXA joint mission to Mercury with the aim to understand the process of planetary formation and
evolution in the hottest part of the proto-planetary nebula as well as to understand similarities and differences between thi
magnetospheres of Mercury and Earth.

The baseline mission consists of two spacecraft, i.e. the Mercury Planetary Orbiter (MPO) and the Mercury Magnetospheric
Orbiter (MMO). The two orbiters will be launched in 2016 by an Ariane-5 and arrive at Mercury in 2024. JAXA is responsible
for the development and operation of MMO, while ESA is responsible for the development and operation of MPO as well as the
launch, transport, and the insertion of two spacecratft into their dedicated orbits.

MMO is designed as a spin-stabilized spacecraft to be placed in a 600 km x 11400 km polar orbit. The spacecraft will
accommodate instruments mostly dedicated to the study of the magnetic field, waves, and particles near Mercury.

Selection of the PI responsible instruments was finished on 2004. MMO final AlV is on-going and expecgted to be finished in
this year. MMO will be transfered to ESA/ESTEC in next March and join Mercury Cruise System level final AlV. Mission CDR
for whole BepiColombo is sheduled in this year.

11th BepiColombo science working team (SWT) meeting, which discusses science related matters, will be held on Sep. 201
at Tokyo. In this paper, we will report the latest information of MMO project status.
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Test-particle simulation of keV electron elastic collision with H20 molecule originated
from Enceladus

# Hiroyasu Tadokoro[1]; Yuto Katoh[2]
[1] none; [2] Dept. Geophys., Grad. Sch. Sci., Tohoku Univ.

Water group neutrals 0, OH, and O) in Saturn’s inner magnetosphere play the dominant role in loss of energetic electrons
and ions because of abundance of the neutral particles [e.g., Paranicas et al., 2007; Sittler et al., 2008]. The observations
injected electrons and ions in the inner magnetosphere suggest that these particles do not survive very long time due to tt
neutral cloud originated from Enceladus [e.g., Paranicas et al., 2007; 2008]. Thus, the previous study suggested that the neut
cloud contributes to loss processes of plasma in the inner magnetosphere. However, little has been reported on a quantitati
study of the electron loss process due to electron-neutral collisions. We focus on elastic collision of 1 keV electron as a typica
energy in this study. In the present study, we examine the variation of energetic electron pitch angle distribution at the magneti
equator and loss rate of precipitated electrons into Saturn’s atmosphere through pitch angle scattering due to elastic collisior
with neutral HO along Saturn’s magnetic field line around Enceladus. We conduct one dimensional test-particle simulation
for monoenergetic electrons along Saturn’s dipole magnetic field line around Enceladus when the co-rotating electron flux tub
passes the dense, @ region in the vicinity of Enceladus (76.4 minutes). Results show that the equatorial electron pitch angle
distribution near the loss cone (&It;20 degrees and &gt;160 degrees) decreases with time through pitch angle scattering due
elastic collisions and that the distribution around 90 degrees shows significant scattering due to the dense rg@ioit &f H
found that the electrons of "19 % to the total number of equatorial electrons at the initial condition are lost in "380 seconds. The
calculated loss time is fourth faster than the loss time under the strong diffusion.
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Study of disturbance in north south component of magnetic field in the Jovian
magnetosphere

# Hirotaka Kitagawa[1]; Satoshi Kasahara[2]; Tomoki Kimura[3]; Chihiro Tao[4]; Masaki Fujimoto[5]
[1] EPS, Univ. of Tokyo; [2] ISAS/JAXA,; [3] JAXA/ISAS; [4] LPP, Ecole Polytechnique; [5] ISAS, JAXA

Jovian magnetotail disturbance in north south component of magnetic field was thought to be a result of magnetotail recon
nection. However the previous study revealed that the disturbances in the dusk side do not have a signature of reconnection |
fronts. We studied about the disturbances. We found that the locations of disturbances have dependence on latitude.
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Study of dynamics of the Jovian magnetosphere-lll: energy transportation process to th
inner magnetosphere

# Takahiro Mizuguchi[1]; Hiroaki Misawa[2]; Fuminori Tsuchiya[1]; Takahiro Obara[3]; Satoshi Kasahara[4]
[1] Planet. Plasma Atmos. Res. Cent., Tohoku Univ.; [2] PPARC, Tohoku Univ.; [3] PPARC, Tohoku University; [4]
ISAS/JAXA

We have researched response of the Jovian inner magnetosphere to the substorm-like event which occurred in the night si
of the middle/outer magnetosphere. The transport of magnetic flux tube is one of important issues in the global dynamics of thi
Jovian magnetosphere [Kivelson et al., 2005]. The magnetic flux tubes are carried outward from the lo plasma torus with the
slowly outflowing plasma. As they move outward, alternative flux tubes should be returned to the torus through rapid inflow of
lower-dense flux tubes. Goal of this study is to reveal the role of the substorm-like event in the transport of magnetic flux tube in
the Jovian magnetosphere and proceeding processes of the global-scale magnetospheric variations.

In this study, substorm-like events were identified by using the in-situ observation data obtained by the Plasma Wave Sub
systems (PWS), Energetic Particle Detector (EPD) and Magnetometer (MAG) onboard the Galileo orbiter. X-lines where the
substorm-like events are thought to start were located at around 6Q-B0deh et al., 2002]. Narrowband KilOMetric radiation
(nKOM) which was remotely observed by PWS was used to find response of the inner magnetosphere to the substorm-like ever
The source of nKOM is suggested to be located at the outer edge of the lo torus (§-{Reker et al., 1993].

In the preceding studies, Louarn et al. (2001, 2014) reported nKOM correlated with inward flow burst during Jovian substorm-
like event reported by Woch et al.(1998) and Krupp et al.(1998). The report implies that the generation mechanism of nKOM
relate with the return of magnetic flux tube to inner magnetosphere. However, it has not been revealed well yet how inner an
outer magnetospheres couple each other during substorm-like event. On the other hand, Dubyagin et al.(2011) reported abc
deeply penetrating flow burst at the terrestrial magnetosphere. They reported that an inward flow burst penetrated into the inn
magnetosphere when its entropy was less than that of the inner magnetosphere, while flow burst did not penetrated when |
entropy was larger than that of the inner magnetosphere.

We have analyzed Jupiter’s several inward flow events which are expected to relate with tail reconnection and nKOM radiatior
by using the data obtained by Galileo in order to reveal that how reconnection events at the outer magnetosphere couple with tt
inner magnetosphere. We have applied Dubyagin’s entropy analysis method to Jupiter’s cases to investigate penetration of inflo
plasma, and also have analyzed correlation between the spatial structure of nKOM source regions and that of inward flow bur:
to investigate proceeding processes of the global-scale events.

In this presentation, we will show preliminary results on relations of inward flow burst caused by Jovian substorm-like event
and energetic phenomena of the inner magnetosphere.
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The Radio & Plasma Wave Investigation (RPWI) for JUICE: Contribution plan from
Japan

# Yasumasa Kasaba[1]; Hiroaki Misawa[2]; Fuminori Tsuchiya[3]; Yoshiya Kasahara[4]; Tomohiko Imachi[4]; Tomoki
Kimura[5]; Yuto Katoh[6]; Atsushi Kumamoto[7]; Hirotsugu Kojima[8]; Satoshi Yagitani[4]; Keigo Ishisaka[9]; Yoshizumi
Miyoshi[10]
[1] Tohoku Univ.; [2] PPARC, Tohoku Univ.; [3] Planet. Plasma Atmos. Res. Cent., Tohoku Univ.; [4] Kanazawa Univ.; [5]
JAXA/ISAS; [6] Dept. Geophys., Grad. Sch. Sci., Tohoku Univ.; [7] Dept. Geophys, Tohoku Univ.; [8] RISH, Kyoto Univ.; [9]
Toyama Pref. Univ.; [10] STEL, Nagoya Univ.

We present the Radio & Plasma Waves Investigation (RPWI) for implementation on the ESA JUICE mission [PI: J.-E. Wahlund
(IRF-Uppsala, Sweden)].

RPWI consists of a highly integrated instrument package that provides a whole set of Langmuir probe and electromagneti
wave measurements. RPWI focus, apart from cold plasma studies, on the understanding of how, through electro-dynamic ar
electromagnetic coupling, the momentum and energy transfer occurs in the space environments encountered by JUICE al
with the icy Galilean moons: RPW!I would be able to study the electro-dynamic influence of the Jovian magnetosphere on the
exospheres, surfaces and conducting oceans of Ganymede, Europa and Callisto. RPWI would also be able to monitor the sour
of radio emissions from auroral regions of Ganymede and Jupiter, and possibly also from lightning activity in Jovian clouds.
Moreover, RPWI will search for exhaust plumes from cracks on the icy moons, as well as micron sized dust and related dust
plasma surface interaction processes occurring near the icy moons of Jupiter.

The RPWI consortium consists of experienced international teams who provide a long heritage record from several previou:
ESA/NASA/JAXA missions and a track record of collaboration with each other. The team also includes members who are expert:
in numerical modeling of all relevant physics and Jovian space environments to enhance the science return from the investigatio
Followings are the participating organizations: [Sweden] Swedish Inst. Space Physics (IRF); Royal Inst. Technology (KTH).
[France] Lab. de Physique des Plasmas (LPP); LESIA - Obs. de Paris; CNRS-LPC2E, Univ. d’'Orleans; CNRS-IRAP, Univ. Paul
Sabatier 9; Univ. de Versailles Saint-Quentin (LATMOS). [Poland] Space Research Centre of the Polish Academy of Sciences
[Czech] Inst. Atmospheric Physics; Astronomical Inst. [UK] Imperial College London; Univ. Sheffield [Austria] Space Research
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RPWI sensors consist of 4 Langmuir probes (LP-PWI) for determination of the vector electric field up to 1.6 MHz and cold
plasma properties (including active measurements by LP sweeps and mutual impedance sounding) up to 1.6 MHz, and a ti
dipole antenna system (RWI) for monitoring of radio emissions (80 kHz - 45 MHz).

From Japan, we are planning to provide the RWI preamp and its receiver with the onboard data reductions, modifying from
the BepiColombo PWI and ERG PWE developments. Real development already starts from 2014.



R009-P018 O O : Poster O0:110 20

A wave structure of haze in Jupiter’s polar regions observed by the ground-based
telescope

# Yuya Gouda[1]; Yukihiro Takahashi[1]; Makoto Watanabe[1]
[1] Cosmosciences, Hokkaido Univ.

In Jupiter’s polar regions, there is stratospheric haze that formed by scattering aerosol particles. Those structures show up
bright caps in the image captured with deep methane band filter at 889 nm. In latitudinal range76f 80their edges were
seen as wave structure propagating in longitudinal direction by the Cassini ISS in 2000 and the Hubble Space Telescope (HS’
from 1994 to 1999 Barrado-Izagirre at a/ 2008].

In previous work, it has shown that wavenumber of Jupiter polar wave°& %as 12-14 and their westward phase velocity
in System3 was 0-10 m/s. It is pointed out that this wave is a planetary Rossby wave, although the wave structure in the vertice
direction is not clear. Final goal of this study is to determine whether or not the polar wavéSais6Rossby wave. Here, we
investigate the meridional and vertical wavenumber, the phase speed of the wave structure and zonal wind s{&ed at 67

In this paper, we will introduce the observational results about the wave structure in Jupiter’s polar regions from 2011 to 2014
by the ground-based telescope. From those observation we found three points. First, the phase speed of the wave structure
estimated to be about 3 m/s. Second, the wave structures at different latitudes show north-south asymmetry. Third, the wa\
structure at 67S in the vertical direction varied between altitude of 361 mbar and 750 mbar.
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Data analysis of Jupiter's decametric modulation lanes observed by LWA1

# Yoshiaki Shimanouchi[1]; Kazumasa Imai[1]; Masafumi Imai[2]; Tracy Clarke[3]; Charles A. Higgins[4]; Jinhie Skarda[5]
[1] Kochi National College of Technology; [2] Department of Geophysics, Kyoto University; [3] Naval Research Laboratory;
[4] Middle Tennesee State University; [5] Stanford University

We present new results in the study of Jupiter's decametric emission obtained using the newly commissioned Long Wavelengt
Array Station 1(LWA1). The LWA1 provides excellent spectral and temporal resolution of Jupiter’'s decametric radio emissions
over the bandwidth of 10-40 MHz. The array consists of 256 dual polarization dipole stands.

The modulation lanes in Jupiter's decametric radiation are groups of sloping parallel strips of alternately increased and de
creased intensity in the dynamic spectral plots. We present LWA1 observations of modulations lanes and the developed da
analysis software to measure the slope of the modulation lanes.
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Statistical analyses of S-bursts of Jovian decametric radiation for verification of Jovian
ionospheric Alfven resonator model

# Atsushi Kumamoto[1]; Yuasa Sasaki[2]; Yuto Katoh[3]; Hiroaki Misawa[4]
[1] Dept. Geophys, Tohoku Univ.; [2] Geophysics, Tohoku Univ.; [3] Dept. Geophys., Grad. Sch. Sci., Tohoku Univ.; [4]
PPARC, Tohoku Univ.

Jovian ionospheric Alfven resonator (IAR) model has been investigated based on the statistical analyses of ground-base
observation datasets obtained since 1985. In the Jovian magnetosphere, the radio waves are generated in decametric wavelel
range due to the interactions between the rotating magnetic field and the plasma around the satellite lo. Among them, the ¢
busts are most intense emissions, which show quasi-periodic frequency drift on a time scale of msec. The typical repetitiol
frequencies are within 2-400 Hz [Carr and Reyes, 1999]. Based on the studies of the Earth’s IAR, Ergun et al. [2006] propose
that the periodicity of the S-bursts was caused by the Jovian IAR. According to the hypothesis, it is expected that the repetitior
frequency of S-bursts increase as the solar zenith angle at the lo footprint increases and plasma density in the Jovian ionosph
decreases. For the purpose of the verification of the Jovian IAR hypothesis, we performed statistical analyses of the repetitio
frequency of S-burst observed at Jovian radio observatories of Tohoku University since 1985. The analysis results clarified the
the repetition frequency of S-bursts decreases as the solar zenith angle (SZA) at the lo footprint increases. It was differer
from our initial expectations that the repetition frequency increased in the nightside due to decrease of the scale height of th
ionosphere. We therefore explained it by assuming that the scale height in the nightside increases due to precipitations of aurol
electrons, which was also inferred in the Earth’s auroral field lines. [Newell et al., 1997]. In the present study, we have performec
further verifications of the Jovian IAR model through the determination of source altitude of the S-bursts based on the additiona
statistical analysis.

The eigen frequency of the IAR is determined by £ = 1.2 v4; / (2 pi h), where v is Alfven velocity in the ionosphere, and
h is scale height of the ionosphere [Lysak et al. 1988]. Assuming that the magnetic field at r = 1 Rjis 13 G, and the peak protor
number density in the ionosphere is 2 ¥ 16c, the v4; is 6.5 x 10 m/s. Based on the statistical analysis of S-burst spectrograms
obtained since 1985, the eigen frequency of IAR4 can be estimated from the average repetition frequency, which is about 35
Hz when SZA = 75 deg., and 10 Hz when SZA = 85 deg. By using the equation lambea,; / f; 4z, we can estimate the
wavelength of Jovian IAR to be 1800 km when SZA = 75 deg., and 6500 km when SZA = 85 deg. We have performed statistical
analysis of emission frequency of S-burst. The results suggests that the average emission frequency of S-burst is 28 MHz whe
SZA =75 deg., and 22 MHz when SZA = 85 deg. The emission frequency of Jovian decametric radiation indicates the local
electron cyclotron frequency at the source. The altitude of the S-burst sources at 28 MHz and 22 MHz are 6400 km, and 1280
km, respectively. We can therefore point out that the S-burst sources are located about 2-4 Alfven wave length above the botto
of the Jovian IAR, where the conductivity is maximum in the Jovian ionosphere, and that the S-burst source altitude change
depending on the change of the Alfven wave length.

In order to confirm the hypothesis mentioned above, we are planning continuum observations of S-burst of Jovian decametri
radiation in wide frequency range from 20 to 40 MHz with the wideband receiver. Initial results of the observations will be
reported in the presentation.
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