Application for travel support for scientists to attend the 5th Alfvén Conference, 3-8 October 2010, Sapporo, Japan:

"Plasma Interaction with Non-magnetized Planets/Moons and its Influence on Planetary Evolution"

Head applicant: Dr. Masatoshi Yamauchi (601004-0472)

Co-applicant: Prof. Rickard Lundin (Umeå), Prof. Stanislav Barabash, Docent Mats Holmström, Docent Hans Nilsson, Dr. Martin Wieser, Dr. Yoshifumi Futaana, Dr Gabriella Stenberg (posdoc), Catherine Dieval (PhD student), and Shahab Fatemi (PhD student). 
Considering the importance of the 5th Alfvén Conference for IRF's solar system science and of our presence at the conference, and considering our commitment to the conference as organizing members (Lundin as Convener, Barabash as the chair of the program committee, and Yamauchi as the secretary) and invited speakers (Barabash and Futaana), we ask for travel support to attend the conference.  Ideally, all scientist working with Mars, Venus, and the Moon at IRF-Kiruna/Umeå should attend the conference, summing up to 10 people (Lundin, Barabash, Yamauchi, Nilsson, Holmström, Wieser, Futaana (age under 35), Stenberg (posdoc), Dieval (PhD student), and Fatemi (PhD student)).  Considering the cost for trip to Japan, and possible support for ticket and hotel without traktament for 2~3 person from Japanese side, we ask travel support for seven scientists, four full cost and three partial cost (37 kkr x 4 + 13 kkr x 3 = 187 kkr).   

1. Alfvén conference

In honor of Hannes Alfvén, Swedish Nobel prize laureate, a conference series with dedicated topics started in 1996, one year after he deceased.  This is the European counterpart of the Chapman Conferences of AGU (American Geophysical Union) for plasma-related sciences in the solar system and exoplanets.  It started as a topical conference of the European Geophysical Society, but unlike the Chapman Conference, the scope of the Alfvén Conference is more toward the planetary and exoplanetary fields, which are covered by European Planetary Society as well as the European Geophysical Union.  The frequency of the conference is only every 3~4 years, which is much less frequent than the Chapman Conferences so we should pay special attention to the conference as the scientists of Alfvén's home country. 

The first Alfvén conference was held in September 1996 in Kiruna, Sweden.  

http://www.irf.se/link/1st_Alfven_conference_1996 

"Low-Altitude Investigation of Dayside Magnetospheric Boundary Processes"

The second Alfvén conference was held in May 1999 in Stockholm, Sweden

http://www.alfvenlab.kth.se/alfvenconf/ac2/

"Auroral Particle Acceleration"

The third Alfvén conference was held in August 2004 in Colorado, USA

http://lasp.colorado.edu/alfconf3/

"Alfvén Waves in Space Plasmas"

The fourth Alfvén conference was held in September 2007 in Arcachon, France

http://alfven2007.cesr.fr/

"The Importance of Plasma Processes in Planetary Physics and Astrophysics"

2.  The 5th Alfvén Conference
Title

"Plasma interaction with non-magnetized planets/moons and its influence on planetary evolution"

Conference objectives: see Appendix 1

Place

Hokkaido University, Sapporo, Japan

Time

3-8 October 2010

Web page

http://www.ep.sci.hokudai.ac.jp/~alfven5/

Conveners

Prof Rickard Lundin (IRF)

Prof Shigeto Watanabe (Hokkaido University)

Other core member 

Stanislav Barabash (IRF): chair of program committee 

David Brain (USA): program committee member

Dana Hurley (USA): program committee member

Masatoshi Yamauchi (IRF): scientific secretary   

The other members of the program committee 

Tielong Zhang (ASRI, Austria)

Joe Grebowsky (NASA/GSFC, USA)

Masato Nakamura (ISAS, Japan)

Yoshifumi Saito (ISAS, Japan)

Norbert Krupp (MPS, Germany)

Margaret Kivelson (UCLA, USA)

Michelle Dougherty (IC, UK)

Steve Bougher (U. Mich., USA)

Tatsuki Ogino (Nagoya U., Japan)

Preliminary program

3/10 (Sun): registration

4/10 (Mon): Tutorials / Session 1. 

5/10 (Tue): Session 1. / Poster 

6/10 (Wed): Session 2. / Field trip (Terrestrial volcano)

7/10 (Thr): Session 3. / Poster / Conference Dinner

8/10 (Fri): Session 4. / Session 5.

9/10 (Sat): Public lecture to university/gymnasium students (lecturer from IRF)

Session 1. Structure of the interaction regions

Session 2. Acceleration and escape processes

Session 3. Tails and Wakes

Session 4. Minimagnetospheres

Session 5. Evolution and variability

The confirmed invited speakers (as of 5 February):

Cesar Bertucci (IAFE, Argentine)

Tielong Zang (AAS/SRI, Austria)

Jean-Yves Chaufray (IPSL, France)

Ronan Modolo (CETP, France)

Masaki Nishino (JAXA, Japan)

Naoki Terada (Tohoku U., Japan)

Norbert Krupp (MPS, Germany)

Eduard Dubinin (MPS, Germany)

Stas Barabash (IRF, Sweden)

Yoshifumi Futaana (IRF, Sweden)

Andrew Coates (UCL/SSL, UK)

Dana Hurley (JHU/APL, USA)

Robert Ergun (U. Colorado, USA)

Bruce Jakosky (U. Colorado, USA)

David Brain (UC Berkeley, USA)

Jasper Halekas (UC Berkeley, USA)

Krishan Khurana (UCLA, USA)

Margareth Kivelsson (UCLA, USA)

Thomas Cravens (U. Kanzas, USA)

Steve Bougher (U. Michigan, USA)

The other planed invited speakers:

Esa Kallio (FMI, Finland)

Steven Brecht (Bay Area Res. Co., USA)

Hunter Waite (SwRI, USA)

3.  Importance of the conference for IRF-Kiruna and importance of our presence to the conference

During recent years, the studies of the plasma environment of non-magnetized planets have become one of the central focuses of planetary studies after many missions have accumulated data at different planets/moons (Venus Express, Mars Express, Mars Global Surveyor, Galileo for Jovian moons, Cassini for Saturnian moons, and Kaguya and Chandrayaan-1 for the Moon).  Unfortunately, a scientist working on one planet does not normally compare the data with the other planet's data to examine the similarity or difference because data analysis and modeling requires strong focus on one object at one time.  Therefore, it is extremely important to make an opportunity for scientists to compare phenomena of different but similar planets and satellite, particularly at this stage with the accumulation of data and expertise for each planet.  Such comparison is essential in understanding the general physics behind the plasma environment in all the solar system objects, and also essential for planning for the future missions such as Laplace.  

Having two identical instruments at two planets (Mars Express and Venus Express) in addition to a newly designed instrument at Moon (Chandrayaan-1) as PI, IRF-Kiruna has a leading position for such comparative planetary science.  This is why we take the initiative in calling for the conference.  From our experience of the Venus-Mars comparison, we know the importance of comparing Mars or Venus with other nonmagnetized objects such as Titan and other moons of Jupiter and Saturn, which Galileo and Cassini have explored.  However, such a systematic comparison has never been carried out although many scientists know the importance of such comparison.  As a leading group of planetary plasma physics in the world, it is our responsibility to promote such a comparative planetary science.   

There are two reasons why the conference is held in Hokkaido instead of Kiruna: (1) Conferences dedicated on Mars-Solar wind interaction has been held in Kiruna (2006) and in USA (2008).   Since the idea is to encourage the scientists working on the planetary plasma in the world to collaborate with each other to exchange knowledge for comparative studies, the conference should be held at a third place where active planetary missions are carried out; and (2) staff at IRF Kiruna is undermanned and therefore it is logistically difficult to host a big international conference.  We did consider holding the conference in Kiruna, but decided not for this time.  Fortunately, Prof Watanabe at Hokkaido University (who was the member of organizing committee for IAGA 2003) agreed to take the Convener responsibility to prepare conference including the web site, whereas Lundin, Barabash, Yamauchi take care of the scientific organization with close contact with Watanabe and the other program committee members.

Considering the scientific importance of the conference and our commitment as the Convener institute, it is important that even the PhD students as well as the senior scientists who are working on Mars Express, Venus Express, Chandrayaan-1, and Laplace attend this conference.  At IRF-Kiruna/Umeå, 10 scientist (one in Umeå) are actively working on the plasma physics in the non-magnetized planets: 

Rickard Lundin at Umeå (Venus and Mars), 

Stanislav Barabash (Venus, Mars, Moon, and Jovian moon), 

Masatoshi Yamauchi (Venus and Mars), 

Mats Holmström (Simulation on Venus, Mars, Moon, and Jovian moon), 

Hans Nilsson (Mars), 

Martin Wieser (Moon and Jovian moon), 

Yoshifumi Futaana (Venus, Mars, and Moon), 

Gabriella Stenberg (Mars), posdoc since 2009, 

Catherine Dieval (Mars), PhD student since 2009, 

Shahab Fatemi (Simulation on Moon), PhD student since 2009. 

4.  Cost estimate 

Leave Kiruna on 2/10 (arriving Sapporo on 3/10 evening) & Leave Sapporo on 9/10 (arriving Kiruna 10/10):

Economy ticket for Kiruna-Sapporo round trip:  17 kkr/person


Traktament for 9 days and traveling over weekend:  13 kkr/person


Hotel 7 nights: 6 kkr/person


Registration: 1 kkr/person


Total: 37 kkr/person

Appendix 1: Conference objective

The evolution of planets and moons under an active star is a topic of highly interdisciplinary nature. Studies of Sun-like stars at various stages of their evolution imply that the early active Sun had a profound impact on the Earth-like planets. Solar EUV forcing affects the ionosphere and upper atmosphere of planets, while plasma (solar wind or planetary in nature) interacts with the planetary environment in a more complex way. There are reasons to believe that the combined solar EUV and solar wind forcing of the early Sun is responsible for significant losses of volatiles from the Earth-like planets, the nonmagnetized planets being particularly vulnerable for such a loss. Loss of water may affect a planet in an unpredictable and cataclysmic way, restricting the possibilities for emerging biological life.

The interaction of plasma with an unmagnetized planet is also a topic of interest from the standpoint of basic plasma physics. For instance, finite gyroradius effects can be studied on a planetary scale, providing unique opportunities for understanding fine structure plasma dynamics.  Processes related to plasma instabilities and energy transport can be examined in a wide array of environments, allowing us to more fully understand how they operate.  Thus the study of unmagnetized bodies involves time scales ranging from billions of years to milliseconds.

During the fifth Alfvén conference our focus will be on the plasma interaction with unmagnetized planets and moons in the solar system: Venus, Mars, Moon, Titan, Io, and similar bodies.  New findings from the analysis of data (e.g. Venus Express, Mars Express, Kaguya, Chandrayaan-1, Galileo, and Cassini) as well as recent progress in theory and modeling, make the theme of the conference timely. The objective will be to promote discussions leading to a better understanding of the physical processes that determine how weakly magnetized planets and moons evolve under an active Sun.  Comparing phenomena from different, but similar, planets and moons will be emphasized to increase understanding of the general physics behind the plasma environment in plasma/planet interactions and to facilitate planning for future missions.

The fifth Alfvén conference will specifically address the following science questions:

1. How is the plasma interaction region above nonmagnetized objects formed and maintained?

2. What is the coupling between the incident plasma and the ionosphere/upper atmosphere or the surface?

3. What are the main physical acceleration/energization processes leading to escape and mass-loss from nonmagnetized planets and how do they affect the volatile inventory over time?

4. How do models implement the physics and variability of the system, and do models agree with data?

5. What is the role of the “Sun in time” in the evolution of nonmagnetized planets/moons?

Appendix 2: Current status of the conference:

April 2009: Core team for the conference is formed by 6 persons. 

May 2009: Scope of the conference is defined. 

June 2009: Web site is opened at Hokkaido University.

July 2009: The program is formed (12 persons: three females and nine males), five from USA, four from Europe, and two from Japan.  

December 2009: Program structure is defined together with the candidates for the invited speakers.

January 2010: We defined candidates for the invited speakers (23 persons).  As of 5 February, 20 persons have confirmed their attendance to the conference.  
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