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ABSTRACT

Data archive of Jovian radio emissions in decametric wavelength range (DAM, 20-40 MHz)
measured at ground stations of Tohoku University was started in 2004. Metadata services for
IUGONET (Inter-university Upper atmosphere Global Observation NETwork, supported by the
Special Educational Research Budget, and the Special Budget Project from MEXT (the Ministry of
Education, Culture, Sports, Science and Technology), Japan in 2009-2014) and EuroPlanet/VESPA
(Virtual European Solar and Planetary access) were also started in collaborations with [IUGONET-
member organizations, and Paris Observatory team. In 2016, we developed data archives of solar radio
waves in VHF/UHF range obtained by IPRT (litate planetary radio telescope), and planetary
spectroscopic data obtained by Hisaki spacecraft, and started providing their metadata for VESPA. We
are planning to add metadata of Jovian radio wave data from observatories of Kochi National College
of Technology, and Fukui University of Technology, planetary spectroscopic data from Tohoku
University observatories in Hawaii, and solar wind parameters from Tao's model.

Ground-based observations with multi-longitudinal stations enable us 24-hour continuous track of
the activity variation of the Jovian auroral radio emissions. By using Spectrograms of Jovian
decametric radiation obtained at Nancay and litate observatories, and spectroscopic data from Hisaki
spacecraft, we are performing analyses of the effects of the Io's volcanic activity in 2015 on the
occurrence timing of the arc structures in the spectrogram of Jovian decametric radiations. Another
merit of the ground-based observations is that we can use facilities such as large antenna array, high
time/frequency resolution receivers, high-speed networks, and large amount storages, which are
difficult to use in the spacecraft observations. We participate Juno ground support team and exchange

the information on support observation schedules.
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Collaborative observation of Jovian decametric
radiation (DAM) from the ground stations

Jovian DAM

Useful for monitoring Jovian magnetosphere Jupiter
and auroral activity

Merits of Ground-based obs. K

Possible to use enough facilities

- Large array antenna

- Receivers with high frequency ﬂ
& time resolutions

- High-speed networks & huge storages litate

Demerits of Ground-based obs. (140°E)

- Weak signal due to distance

- Artificial noises on the Earth Nancay

- Possible only while the Jupiter is above the (2°E)

horizon —
Avoidable by observation with 3
multiple ground stations
=»Integrated data archives
will be an effective solution.
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IJUGONET / UDAS http://www.iugonet.org/
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Metadata database developed in a six-
year research project, Inter-university

Upper atmosphere Global Observation
NETwork (IUGONET, 2009-2015).
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UDAS (The iUgonet Data Analysis

Software): A plug-in software for
SPEDAS, which is written in IDL.
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Metadata of Jovian DAM

spectrogram from Tohoku U. were
developed in this project.

The first development of the metadata of Jovian DAM data from Tohoku U.
Development already ended in 2015. (Automatic update continues.)
The project mainly focused on the Earth’ upper atmosphere data.



Europlan et/VESPA

eu r(@‘ PLANET

VESPA / Europlanet 2020

http://europlanet-vespa.eu/

VESPA (Virtual European Solar and
Planetary Access). An activity for
building a Virtual Observatory for
Planetary Science in the Europlanet
2020 Research Infrastructure
programme.

Metadata service with EPN-TAP protocol

EPN TAP
Chent

User types queries using
cm-1 or ym, as prefered

- Distributed metadata server system.

Queries / answers use
frequencies in Hz

em_,mview
Server
l Data base l

Data are described using frequencies
in Hz (in epn_core view)

[Erard et al., 2014]

Data provider can maintain own metadata server.

- The project mainly focuses on planetary science.
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Joint research program between France and Japan:
“Coordinated observational and theoretical researches for
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Coordinated observational and theoretical researches
for Jovian and Kronian auroral radio emissions

- Joint research program between France and Japan

= Meeting
—May 25, 2016
=Jul. 14-16, 2016

—QOct. 28, 2016
= Data/Database
= Tools

= Member

Publication

| JUSPS Sakura project: Joint research between France and Japan

* Two-year project (2016—-2018) funded by JSPS
(Japan) and MAEDI (France) joint Sakura exchange
programme.

* Proceeding of our understanding on physical processes
of Jupiter's and Saturn’s aurora as well as tansient and
periodic processes in their magnetosperes which
control mophorogy and time variavility of the auroral
phenomena.

* Sharing observed data from spacecraft and ground-




Data/Metadata Server at Tohoku Univ. for VO
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Datasets

Type Name Station Meta Data Data
bata Manager I',Go [ EuroPlanet | on | On
NET | VESPA line | req.
Radio Jovian DAM/Solar radio Tohoku U. O O O
Spectrogram (litate) A. Kumamoto
Radio Solar radio/JSR spectrogram | Tohoku U. O O O
(litate) F. Tsuchiya
Radio Jovian DAM Interferometer Fukui U. Tech. A A O
(Awara) T. Nakajo
Radio Jovian DAM Spectrogram Kochi NCT A A O
(Agawa) K. Imai
Spectro- Hisaki Hisaki O O
scopic T. Kimura
Spectro- Jupiter Neutral Sodium Cloud | Tohoku U. A O
scopic (Haleakala) M. Yoneda
Spectro- Jupiter lo Plasma torus Tohoku U. A O
scopic (Haleakala) M. Kagitani
Spectro- Mercury Sodium Exosphere Tohoku U. A
scopic (Haleakala) S. Kamada
Simulation | Solar wind parameters at NICT A A O
Jupiter/Saturn C. Tao
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Planning Tool of Juno Ground Support

http://maser.lesia.obspm.fr/outils-services/juno-ground-radio/juno-decametric-

observations.html
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| SERPE ‘ SILFE ‘ HELIO-HFC ’ Ju 8 Atsushi Kumamoto ~ Waveform litate HF radio 140.67 377 2016-10-26 2016-10-26 Edit Delete
receiver monitor 16:00:58 16:12:48
Accueil Accueil > Outils & Services > JUNO Ground Radio 5 Atsushi Kumamoto ~ Spectrograph litate HF radio 14067 37 2016-02-17 2016-02-17 Edit Delete
T 3 = monitor 01:19:56 01:19:56
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DlbTGtons (DRX) 20:38:56 20:08:44
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x 6 Masafumi Imai Routine Nancay 2194 47.381 2016-04-13 2016-04-13 View
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observations. Registration is required.
Intranet @ 4 Philippe Zarka NewRoutine Nancay 47.38 2193 2016-01-19 2016-01-19 View
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NB : the time line take a few tens of seconds to load.

TimeLine of planned Juno Ground Radio Obser

4

Showing 1 to 8 of 8 entries

2017

2018

For sharing

information of

observation

schedule at multiple
ground stations.
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http://maser.lesia.obspm.fr/outils-services/juno-ground-radio/juno-decametric-observations.html

Possible use case: Jovian DAM during
Volcanic act|V|tv detected bv Hisaki
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Expected relation between Jovian DAM &

plasma density b
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Jovian DAM detected at litate observatory

2015-01-25 1 hour

We found
2 lo-B events during Jan. & Feb, 2015, and
2 l0-B events during Feb. & Mar. 2016

Jupiter’s opposition: 2015-2-7
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Summary

Integrated metadata servers and data archives from the multiple
ground-based observations will be useful, and needed
Infrastructures in future studies on planetary science.

Metadata of Jovian/Solar radio spectrogram from ground-based
observations and spectroscopic data from Hisaki spacecraft
have been provided via IUGONET and Europlanet/VESPA. We are
planning to add other radio and spectroscopic data from Tohoku
Univ. observatories and collaborative projects also.

We have shown an expected use case in analysis of Jovian DAM
during lo’s volcanic active period found by Hisaki. We will need
to analyze intensity, occurrence probability, the occurrence
timing of arc structures found in Jovian DAM spectrograms from
multiple ground stations.



