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Solar Observing Satellite "Hinode" (SOLAR-B)
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Launch date: September 23, 2006

Launch Rocket: JAXA M-V7 Rocket

Orbit: Sun-synchronous polar orbit, altitude ~680 km

Weight: ~900 kg

Dimensions: Main Body - ~1.6 m x 1.6 m x 4 m

Solar array paddles - ~ 10 m end to end
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Characteristics of the Advanced Telescopes

Characteristics of the Advanced Telescopes

The Sun's atmosphere is comprised of layers. The layers beneath the surface (photosphere) cannot be

seen directly, but the upper layers above the photosphere each emit different wavelengths of lights. So,

you can see each layer by changing the observing wavelength. By loading three telescopes observing in

different wavelength ranges, Hinode can simultaneously observe from the photosphere to the corona

(upper atmosphere).
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Inter national Collaboration



Hinode Science Center (HSC)
Originally HSC@NAOJ à @ISEE

725第 109巻　第 10号

「ひので」10周年記念特集（3）

2003年頃から「ひので」衛星プロジェクトにお
ける共同利用の検討が始まった．
図1は，サイエンスセンターの設立に向けて，

関係者の皆さんに構想を説明していた頃のプレゼ
ン資料である．この資料にも書かれているよう
に，「ひので観測データベースおよびデータ検索
／配布システムの運用」，「ひので観測データ解析
環境の提供」，「データ解析研究会等によるひので
データの普及」を3本柱に，共同利用を実施する
サイエンスセンターの設立準備を行った．
センター設立準備当時に解決すべき問題の一つ

は，国立天文台と宇宙研との役割分担であった．
2003‒2004年は，3機関統合による JAXA設立や，
大学共同利用研究所や大学の法人化が進行してお
り，各機関の役割分担の明確化が求められる時期
だった．そこでわれわれは，宇宙研のX線天文衛
星プロジェクトで行われてきた役割分担を基に，

宇宙研は衛星運用，データ取得および配布 5）ま

でを担当し，国立天文台は望遠鏡の運用の一部お
よび観測データを利用する研究者へのサポートを
担当することにした．ひので“サイエンス”セン
ターと名乗る理由はここにある．この役割分担に
より，サイエンスセンターの3本柱の一つであ
る，「データ検索／配布システムの構築および運
用」は宇宙研にてDARTS/Hinode6）として実現
することになった．宇宙研は他衛星で培ったデー
タ検索／配布システムを構築するノウハウをもっ
ていたので，適切な役割分担であった．
センターの目的と構想 7）がほぼ決定した2004

年後半から，データ解析システムの構築が国立天
文台で始まった．ここで大きな問題にぶち当た
る．お金の問題である．SOT-SPにより日々取得
されるデータから3次元磁場マップを遅延なく作
成するためには，小規模とはいえPCクラスター

図1 ひのでサイエンスセンター構想（2004年2月作成）．衛星打上げ以前の資料であるため，センターの名称が
“SOLAR-Bサイエンスセンター（仮称）”となっている．

SOLAR-B Science Center Project

Hinode Data (Level 0)
& Analysis Environment 

For mainly  Japanese Scientist

Calibration data
QL data

Flare catalogue
Lecture for analysis

Science WS
Supporting science activity

And maximize science output

Originally HSC was at National Astronomical Observatory Japan.
After 2011.3.11 Earth Quake, we set up HSC@Nagoya (Non-Tokyo Area).
ISAS is Tokyo area.

Very similar to ERG SC
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Hinode project data

} Hinode data 
} Many data sets (exposure time, scanning, data summing… ) 
} Science objects are also different (à meta data)
} Data format, availability, etc. differs for different data sets.

} SOT: Spectropolarimeter (Spatial 2D, Wavelength 4D, Time) 
: Imager (Spatial 2D, Time)

} EIS: Spectrometer (Spatial 2D, Wavelength 1D, Time)
} XRT:  Imager (Spatial 2D, Time)

} Typically ~30 GB for one day, originally (~ 2008/03).
} After X-band antenna trouble we use S-band antenna (~1/16)
} We try to recover by using many downlink station.
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 Hinode Science Center at Nagoya

“Hinode Science Center at Nagoya (HSC@Nagoya)” is now available.

Institute for Space-Earth Environmental Research (ISEE), Nagoya University and Hinode Science Project, National Astronomical
Observatory of Japan (NOAJ) have started the joint-operation of the Hinode Science Center at Nagoya (HSC@Nagoya). This new center is
built as the back-up site of the Hinode Science Center at NAOJ (HSC@NAOJ) and also as a leading site for developing a new research field
in terms of Hinode and the database developed by ISEE.
Any users registered in HSC@NAOJ are able to access HSC@Nagoya. Refer to
http://hinode.nao.ac.jp/sbsc/HSC_Nagoya/
on the detailed instructions for HSC@Nagoya.

Hinode-10 Science Meeting (Sep. 5-8, 2016 at Nagoya University, Japan)
Hinode Doctor/Master Thesis
Hinode flare catalogue
Nonlinear force-free field calculation code
 NAOJ Hinode
NASA Hinode (Solar-B)

  

Hinode Science Center Project
Institute for Space-Earth Environmental Research, Nagoya University
2017-04-27

Original Service @Nagoya HSC
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The Sun's atmosphere is comprised of layers. The layers beneath the surface (photosphere) cannot be
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Originally HSC was at National Astronomical Observatory 
Japan.After 2011.3.11 Earth Quake, we set up 
HSC@Nagoya (Non-Tokyo Area). ISAS is Tokyo area.



Strategy; Quantify the processes of mass loading and 
energy transport / conversion at work

I. Understand how fundamental processes 
lead to the formation of the dynamic solar 
atmosphere and the solar wind

II. Understand how the solar atmosphere 
becomes unstable, releasing the energy 
that drives solar flares and eruptions

Science objectives;

JAXA Epsilon M-class mission
A fundamental step towards answering how the plasma universe is created and evolves, 
and how the Sun influences the Earth and other planets in our solar system

Astrophysics
Plasma physics

Geo-space physics
(Space weather)

A)   Wide T-coverage (10^4-10^7 K)
Observe the whole regimes of the solar atmosphere as a 
single, coupled system

B)   High resolution  (spatial ~ 0.4”, temporal ~ 1 sec) 
Capture the dynamic evolutions of elementary structures 

C)   Spectroscopy
Determine the physical states of the targets 
(V, r, T, composition, ionization)

Key features (not ever done);

Close connection to

~500kg in Sun-synchronous orbit



From Hinode Science Center
to Solar-C Science Center 

Hinode/Solar-C
calibration

Solar-C_prep
Level 1 data

ISAS:
Level0 data

coalignment
wavelength cal.

Level 2 data
(need time)

Intensity
Velocity
Width

SJI(LMSAL)
Obs. Summary

(LMSAL)

ISEE Center for Integrated Data Science: CIDAS(provide red part)

Non-expert:
QL data(TBD)

Alignment
Other ground/satellite obs.

***_prep
Level 1 data

coalignment
Level 2 data

Provide Simulation data

Potential field 
NLFFF
RMHD
・
・
・

Non-EQ Ionization

QS
Sunspot

FE

Science plan 
by using numerical simulation

Comparison Comparison

optionalwishtask

Solar Physics Community



Scope of the Solar-C_EUVST science center
} Priority 1 (should be done as the task of Solar-C_EUVST

project)
Set workstations for data analysis (ISEE task)
Create and install data analysis tools for Solar-

C_EUVST (for example, SSWidl) (international task sharing)
Data linkage to ISAS/DARTS system (ISEE task)
Create L1 data (execute euvst_prep) and distribute to

users (this should be done automatically after data open)
and US&Europe science center (ISEE task)



Scope of the Solar-C_EUVST science center
} Priority 2 (wish to do as the task of Solar-C science center)

Create L2 data (Wavelength/coordination calibration) 
and distribute to users (this may need time, not 
automatically) (ISEE task)

Create QL (Intensity, Velocity, and Width map) and 
distribute to users through Website (international 
collaboration) (Europe task)

Create SJI QL (LMSAL)
Create flare catalogue (ISEE task)
Create observation data search system (LMSAL)



Scope of the Solar-C_EUVST science center
} Provide numerical simulation data for comparison.
} Optional (outside of the Solar-C_EUVST project) 

Provide radiative magnetohydrodynamic (MHD) simulation 
data (ISEE task)

Provide magnetic field extrapolation results such as potential 
field and non-linear force free field extrapolation (ISEE task)

Provide solar wind simulation results (ISEE task)

} Provide Solar-C_EUVST data analysis environment collaboration 
with ground-based observatories (GBOs)

} Priority 2 (wish to do as the task of Solar-C_EUVST science center)
Provide calibrated data sets (alignment, etc.) observed by 

Solar-C_EUVST and GBOs. (ISEE task)



Solar-C schedule
2018.12
International
review

2021.?
pre-project

2022.04?
project

2026.~01
Launch

Other activity
2019.early
CLASP2

2020.end?
SUNRISE3

203?
Solar-D?

2019.end
DKIST FL

EUVST+DKIST

Data Analysis

Numerical Model

-2022.03
DKIST SC prep 〜 DKIST + EIS/IRIS

-2022.03
Radiative Transfer + DKIST

2022.04-2028.03
Solar-C SC prep 〜 Solar-C + DKIST

2022.04-2028.03
Radiative Transfer + Solar-C + DKIST

Create Critical science plan

Education younger student for spectroscopic observation

Hinode SC @ Nagoya Solar-C SC @ Nagoya

2019.4
pre-project
candidate

Schedule of Solar-C(EUVST)


