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SOLAR-C Sub-Working Group Chairs 

Prof. Hermann Opgenoorth, Head, Solar System Missions Division, ESA  

Dr. Richard Fisher, Director, Heliophysics Division, NASA Headquarters 

CC: 

International participants of the first SOLAR-C science definition meeting 

Prof. Hajime Inoue, Executive Director, ISAS/JAXA 

Prof. Junichiro Kawaguchi, Program Director, JSPEC/JAXA 

Prof. Tadayuki Takahashi, Director of External Affairs, Office for Space Science, ISAS/JAXA 

Prof. Masato Nakamura, chair, space science steering committee, ISAS/JAXA 

 

Re: SOLAR-C Sub-Working Groups 

 

Following the new strategy proposed in the letter dated 28 January 2009, we have 

created the sub-Working Groups (s-WG), the WG steering committee and a Solar-C 

Editorial Office. Details are given below.: 

1. Editorial Office for the SOLAR-C Mission Proposal 

(a) Task: Complete the SOLAR-C mission proposal by the end of JFY2009. 

(b) Editor-in-Chief: T. Watanabe (NAOJ) 

(c) Editorial staff: J. Cirtain (NASA/MSFC), TBD 

2. Engineering Investigation of Plan A Spacecraft 

(a) Task: Investigate engineering feasibility of the Plan A spacecraft jointly with JSPEC 

(JAXA Space Exploration Center) Out-of-Ecliptic Technology and Solar Exploration 

WG. This sub-WG will be a J-side-internal one. 

(b) Chair: H. Hara (NAOJ) 

(c) Initial members: H. Hara [chair], T. Sekii, T. Bando (NAOJ), T. Sakao, K. Matsuzaki 

(ISAS/JAXA) 

3. Helioseismology and the Solar Dynamo 

(a) Task: Establish science cases for the Plan A mission in terms of helioseismology 

and advancing our understanding of the solar dynamo and the dynamics of the 

solar interior through helioseismology measurements from out of the ecliptic plane. 

(b) Chair: T. Sekii (NAOJ), Co-Chair: T. Appourchaux (IAS) 

(c) Initial members: T. Sekii [chair], H. Hara (NAOJ), T. Yokoyama (U. Tokyo), T. 



Appourchaux [co-chair] (IAS), L. Gizon (MPS), M. Rempel, M. Miesch (HAO), S. 

Kosovichev, J. Zhao (Stanford) 

(d) Advisors: K. Nagashima (NAOJ), M. Schuessler (MPS), F. Rouesnel (IAS), J. 

Leibacher (NSO), J. Toomre (JILA), P. Charbonneau (U. Montreal) 

(e) Kick-Off Meeting: Not planned 

4. Chromosphere/Corona Field Measurements 

(a) Task: Establish science cases for Plan B mission especially in terms of 

chromospheric and coronal magnetometry and extrapolation. This includes 

investigation of the scientific feasibility of magnetic field measurements in the 

chromosphere and corona and also includes requirements and specifications of 

the relevant instruments. 

(b) Chair: Y. Katsukawa (NAOJ), Co-Chair: B. Lites (HAO) 

(c) Initial members: Y. Katsukawa [chair], T. Okamoto, D. Orozco-Suarez (NAOJ), S. 

Nagata (Kyoto U.), B. Lites [co-chair], R. Casini (HAO), H. Uitenbroek (NSO), H. 

Lin (U. Hawaii), T.  Wiegelmann (MPS), J. Trujillo-Bueno, H. Socas-Navarro (IAC), 

M. Carlsson (U. Oslo) 

(d) Advisors: Y. Suematsu (NAOJ), K. Ichimoto (Kyoto U.) 

(e) Kick-Off Meeting: early April 2009 at HAO 

5. UV/EUV High-Throughput Spectrometry 

(a) Task: Establish science cases for the UV/EUV range in terms of the Plan B mission 

purpose and develop plans for a model payload for high-resolution, 

high-throughput, and high-cadence spectroscopy. Science cases and instrument 

for the plan A satellite may be included in the scope of the working group. 

(b) Chair: T. Shimizu (ISAS/JAXA), Co-Chair: TBD 

(c) Initial members: T. Shimizu [chair] (ISAS/JAXA), H. Hara, T. Watanabe, S. Imada 

(NAOJ), H. Isobe (Kyoto U.), L. Harra (MSSL), L. Teriaca, U. Schuehle (MPS), G. 

Doschek, C. Korendyke (NRL), J. Davila (NASA/GSFC), T. Tarbell (LMSAL) 

(d) Kick-Off Meeting: 20-21 March 2009 at GMU 

6. Next Generation X-ray Telescope 

(a) Task: Establish science cases and investigate technical feasibility for X-ray 

imaging observations with SOLAR-C, in particular with photon-counting 

spectroscopy. 

(b) Chair: T. Sakao (ISAS/JAXA), Co-Chair: E. DeLuca (SAO) 

(c) Initial members: T. Sakao [chair], N. Narukage, K. Watanabe (ISAS/JAXA), M. 

Shimojo (NAOJ), K. Ishibashi (Nagoya U.), E. DeLuca [co-chair], L. Golub, K. 



Reeves, K. Korreck (SAO), J. Cirtain (NASA/MSFC), J. Lemen (LMSAL), D. 

McKenzie (MSU) 

(d) Advisors: T. Takahashi, H. Ikeda, G. Sato, T. Dotani, M. Ozaki (ISAS/JAXA), H. 

Warren (NRL), T. Forbes (UNH) 

(e) Kick-Off Meeting: 12-13 March 2009 at SAO 

 

The following regulations shall apply to each of the five s-WGs founded under ISAS/JAXA 

SOLAR-C Working Group: 

Tasks of s-WGs 

• The main charge to each s-WG is to complete a mission proposal document for its 

relevant field in the next 6-8 months that will form the basis of a SOLAR-C mission 

proposal in a year from now.  

• The more specific charges are given in the above list of s-WGs. Each s-WG shall then 

clarify a Statement of Work (SOW), deliverable items and any other items that are 

deemed necessary. 

• The relevant chapter documents may be revised when they are incorporated into the 

mission proposal. The SOLAR-C WG Chair reserves the right to ask the s-WGs for 

reconsideration regarding the content of the delivered documents if this becomes 

necessary. Language for the mission proposal shall be English. 

Membership Privileges 

• The s-WG members will not have any rights or privileges arising from their position in 

the SOLAR-C project at the time of, or following, its implementation phase. Thus the 

s-WG members will not have privileges or priority in their commitment to SOLAR-C 

hardware development, nor in their rights to access and analyze data from SOLAR-C 

observatory. 

Activity Term, Membership Listing and Additions 

• The term of activity for each s-WG will be one year with membership listing for each 

s-WG shown on a public-accessible page in the SOLAR-C Web site 

|http://hinode.nao.ac.jp/SOLAR-C/index_e.html. The names of s-WG members will 

also be listed in the SOLAR-C mission proposal document. 

• Upon approval by the SOLAR-C WG Chair, each s-WG can invite personnel as 

additional members, or advisors, to the s-WG. 

• Each s-WG can invite those who have expertise in relevant study areas to join s-WG 

discussions and/or meetings, or may ask for studies to be carried out. 

• The SOLAR-C WG Chair may attend s-WG meetings. 



Meeting Support 

• Request for financial support for the upcoming international s-WG meetings will be 

made to NASA, ESA and JAXA by the SOLAR-C WG. Meanwhile, it is expected that 

conference expenses are to be supported by host institutions for the meetings. (The 

SOLAR-C WG will discuss with NASA, ESA and JAXA on possible honorariums for 

s-WG member activities but it is advisable to assume that there would not be such 

financial support in  respect of  study activities for the s-WG.) 

Release of Activity Products 

• Materials prepared for s-WG activities (such as presentation slides) shall, in principle, 

be posted on the SOLAR-C Web site, on password-protected pages after they are 

presented in the s-WG.  

• If there are study outputs from s-WGs that are of high scientific and/or engineering 

significance, the SOLAR-C WG encourages their publication to journals. 

 

The JAXA SOLAR-C Working Group (WG) chair proposes to form the international 

steering committee for the SOLAR-C WG. The initial members are as follows: 

WG chair: S. Tsuneta (NAOJ) 

WG vice-chairs: T. Watanabe (NAOJ), T. Sakao, T. Shimizu (ISAS) 

Members: K. Ichimoto (U. Kyoto), T. Sekii, H. Hara (NAOJ) 

International members: L. Culhane (MSSL), J. Davis (NASA MSFC) 

 

Activity by the sub-Working Groups in the coming months is crucially important for the 

SOLAR-C project. We plan to have the second SOLAR-C Science Definition Meeting 

approximately one year from now at JAXA to review and discuss both the plans. 

 

Sincerely yours, 

 

 

 

 

Saku Tsuneta 

Chair, ISAS/JAXA SOLAR-C WG 



Appendix 

28 January 2009  

 

Distribution: 

International participants of the first SOLAR-C science definition meeting 

Prof. David Southwood, Director of Science and Robotic Exploration, ESA  

Dr. Richard Fisher, Director, Heliophysics Division, NASA Headquarters 

 

CC: 

Prof. Hajime Inoue, Executive Director, ISAS/JAXA 

Prof. Junichiro Kawaguchi, Program Director, JSPEC/JAXA 

Prof. Tadayuki Takahashi, Director of External Affairs, Office for Space Science, ISAS/JAXA 

Prof. Masato Nakamura, chair, space science steering committee, ISAS/JAXA 

 

In this letter, we report the current SOLAR-C status and propose a near-term 

development plan for your consideration. 

 

The SOLAR-C Working Group (WG) has been continuing its activity since it was 

established in the ISAS/JAXA Space Sciences Steering Committee in December 2007. With 

a series of successful missions, Hinotori, Yohkoh and Hinode, space solar physics in Japan 

has broadened its observational frontier from flares and coronal activity, towards magnetic 

phenomena on the photosphere, and has provided many leading scientific results as well as 

new insights into the physics of the Sun with significant contributions from our international 

colleagues. In particular, Hinode has so far revealed that (1) the polar regions of the Sun, 

which had been considered weak in magnetic field strength and low in X-ray activity, show 

patches of magnetic field concentration exceeding 1 kG as well as frequent X-ray jets, and 

that (2) plasmas in the chromosphere, which is the interface layer between the photosphere 

and corona, show a rich variety of jet and wave phenomena, which may be a manifestation 

of yet-unknown but essential processes for energy transfer in the solar atmosphere and for 

chromospheric and coronal heating. 

   

Based on these key Hinode results, the WG has been studying in parallel two possible 

mission plans for post-Hinode space solar physics, namely, polar-observing mission ("Plan 

A") and high resolution spectro-polarimetry mission whose observation target centered on 

the photosphere-chromosphere-transition region-corona coupling ("Plan B"). Since Plan A is 



to observe the polar region with an out-of-ecliptic orbit, a feasibility study on the spacecraft 

system is a crucial issue in addition to the value of the mission science. In this regard, with 

the help of JAXA engineers, a very preliminary study on the spacecraft system was 

conducted, particularly in the area of orbit, ion engine, communications and power supply 

systems. Further study is necessary to identify the best approach to achieve the required 

spacecraft orbit.. We are now at the stage of initiating an in-depth study for assessing the 

feasibility of Plan A. As for Plan B, in addition to a study on science cases, a very preliminary 

study on the communication system, spacecraft orbit, data processing, and science 

operation has been conducted by WG members. Note that the data rate from the Plan B 

spacecraft is estimated to be an order of magnitude higher than that of Hinode. A feasibility 

study on (a) continuous observation of the Sun with continuous telemetry/commanding links 

from a geo-stationary orbit and (b) continuous observation with a massive data downlink 

from sun-synchronous orbit is in progress. 

   

In addition to the above studies, the WG has made several SOLAR-C presentations and 

had discussions with participants in research meetings both inside and outside Japan. The 

WG participated in the following meetings held abroad in JFY (Japan Fiscal Year) 2008: 

1. NASA Heliophysics Division town hall meeting (May; in Maryland, U.S.A.) 

2. American Geophysical Union (AGU) spring meeting (May; in Miami, U.S.A.) 

3. AGU fall meeting (December; in San Francisco, U.S.A.) 

4. European Solar Physics meeting (September; in Freiburg, Germany) 

5. Visits to space and astronomy institutions in Europe  

Through these presentations and discussions we believe that there has been a significant 

growth of interest in SOLAR-C over the past year, both in the U.S. and in Europe. 

 

  The WG held a SOLAR-C Science Definition Meeting for four days, between 18-21 

November 2008 at ISAS/JAXA. In the meeting, the science cases for two alternative 

missions, called Plan A and Plan B, were extensively reviewed with distinguished 

international researchers invited by the WG (22 from the U.S. and 12 from Europe). Strong 

support was expressed by the international meeting participants for the science objectives 

of both Plan A and Plan B, with each considered to have a strong scientific rationale to be 

pursued as a post-Hinode solar physics mission. Also, a common understanding was 

established among the participants that both plans needed to be further developed in order 

to clarify their scientific potential.  

 



  The WG came to the conclusion that we should not hastily choose either Plan A or Plan B 

at this stage of the activity, but that we should further pursue the scientific and technical 

feasibilities of the two plans, hopefully, under an appropriate international framework. The 

WG will continue to study both plans in parallel for a time interval as described below. This 

conclusion arises from the following considerations: 

1. A strong international consensus was formed in the SOLAR-C Science Definition 

Meeting that it is highly desirable to continue the study of both options. 

2. Solar missions that are expected to have high scientific synergy with SOLAR-C, 

namely ESA Solar Orbiter and NASA Solar Probe Plus, have not entered the 

implementation phase. 

3. Any decision to be made for SOLAR-C would have profound influence for the 

Japanese and international solar communities and related disciplines over a time 

scale of a decade. 

   

As a part of a continuing investigation of the two plans, the WG will establish a set of 

international sub-Working Groups to carry out extensive studies for the next six months. The 

sub-WGs are formed for areas which are identified by the WG as being critically important 

from the scientific and technical viewpoints but where further investigation is needed to 

establish the technical feasibility of meeting the scientific requirements. There will be a total 

of five sub-WGs. They are: 

(a) Engineering Investigation of Plan A Spacecraft 

Chair: H. Hara (NAOJ) 

Purpose: Investigate engineering feasibility of the Plan A spacecraft jointly with 

JSPEC (JAXA Space Exploration Center) as a part of a new "Out-of-Ecliptic Solar 

Explorer WG" at JSPEC (see below). This sub-WG will be a J-side-internal one. 

(b) Plan A: Helioseismology and the SolarDynamo 

Chair: T. Sekii (NAOJ) and Co-chair: T. Appourchaux (IAS) 

Purpose: Establish science cases for the Plan-A mission in terms of seismology and 

the advancing our understanding of the solar dynamo through helioseismology 

measurements from out of the ecliptic.  

(c) Plan B Measurement of the Chromospheric Magnetic Field 

Chair: Y. Katsukawa (NAOJ) and Co-chair: B. Lites (HAO) 

Purpose: Establish science cases for plan-B mission especially in terms of 

chromospheric and coronal magnetometry/extrapolation. This includes investigation 

of the scientific feasibility of magnetic field measurement in the chromosphere and in 



the corona, including requirements and specifications of the relevant instruments. 

(d) UV/EUV high-throughput spectroscopy 

Chair: T. Shimizu (ISAS/JAXA) and Co-chair: TBD 

Purpose: Establish science cases for the UV/EUV range in terms of the plan-B and 

the plan-A mission purpose and develop plans for a model payload for 

high-resolution, high-throughput, and high-cadence spectroscopy. 

(e) Next generation X-ray telescope 

Chair: T. Sakao (ISAS/JAXA) and Co-chair E. DeLuca (SAO) 

Purpose: Establish science cases and investigate technical feasibility for  X-ray 

imaging observations with  SOLAR-C, in particular with photon-counting 

spectroscopy.  

 

The main charge to each sub-WG is to complete a mission proposal document for its 

relevant field in the next 6-8 months that will form the basis of a SOLAR-C mission proposal 

in a year from now. Our long-term and short-term roadmaps are shown in Figure 1 and 

Figure 2, respectively. 

 

  The action plans for the WG are, (1) extend the term for investigating both Plan A and B in 

the JFY2009, and prepare a mission proposal for both the plans with international sub-WGs, 

(2) select and propose a single SOLAR-C mission plan in JFY 2010 hopefully with trilateral 

coordination among ESA, NASA and JAXA, and (3) proceed to the initial review (MDR) in 

late JFY 2010 or in early JFY 2011. The target launch date is February 2017 (JFY 2016). 

This new strategy, including the new relationship with JSPEC/JAXA to be described below, 

was reported to and approved by the ISAS Space Sciences Steering Committee on 22 

January 2009. 

 

  For the Plan A spacecraft, there are two major orbit options.  The first is to perform the 

orbit maneuver with large ion engines while the second uses Jupiter and Earth swing-bys. 

The former requires the engineering development of a large propulsion and power supply 

system, while the second requires detailed engineering study on navigation and guidance, 

thermal control including hibernation, and radiation protection. Common engineering issues 

include high-rate data transfer and spacecraft system design for long term operability. The 

Engineering aspects of Plan A have strong relevance to ongoing JSPEC projects. There is 

lunar and planetary exploration heritage at JSPEC from the Hayabusa mission whose orbit 

maneuver was performed with ion engines, and also from the development of the large 



lunar orbiter Kaguya. The Jovian mission study performed at JSPEC is also relevant to the 

SOLAR-C mission. Furthermore, the Plan A spacecraft has engineering relevance for the 

strategic roadmap of JAXA’s lunar/planetary exploration under JSPEC initiatives. 

Considering the suitability and effectiveness of the development, establishing a WG 

preparation team was proposed to the JAXA’s Space Exploration Committee at JSPEC on 

23rd of this January leading to the "Out-of-Ecliptic Solar Explorer WG". This new WG is 

studying only the engineering aspects for Plan A. The proposal was approved and the 

preparation team is to start its activities including fundamental but preliminary design for the 

spacecraft. For both Plan A and Plan B, studies on science cases and model payloads are 

to be performed chiefly by solar physicists at both ISAS and NAOJ, with active participation 

from universities and research organizations in Japan. Table 1 summarizes task sharing 

among the three organizations, ISAS, JSPEC and NAOJ (including universities) for Plan A 

and Plan B.  

 

This letter is intended to demonstrate our strong desire to proceed with SOLAR-C and to 

propose concrete steps to do so for your understanding and support. The JAXA SOLAR-C 

working groups are offering US and European scientists and their corresponding space 

agencies to participate in the JAXA SOLAR-C program, in order to continue the remarkable 

scientific accomplishments we have made together over the past 25 years. 

 

Sincerely yours, 

 

 

Saku Tsuneta 

Chair, ISAS/JAXA SOLAR-C WG 

Chair, preparation team for JAXA/JSPEC Out-of-Ecliptic Solar Explorer WG 



 

Table 1:  Task sharing between ISAS, JSPEC and NAOJ (including universities and 

research organizations in Japan) for Plan A and Plan B. 

 

 



 

 

Figure 1:  SOLAR-C schedule. 

 

 

 

Figure 2:  Roadmap for starting SOLAR-C 



 


