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惑星大気圏・電磁圏
コンビーナ:関 華奈子(東京大学大学院理学系研究科)、今村 剛(東京大学大学院　新領域創成科学研究科)、寺田 直
樹(東北大学大学院理学研究科、共同)、前澤 裕之(大阪府立大学大学院理学系研究科物理科学科)
2018年5月20日(日) 17:15 〜 18:30  ポスター会場 (幕張メッセ国際展示場 7ホール)
月、金星、火星、水星、木星、土星およびその先の探査は、数値シミュレーションの急速な発展と相まって、私
たちに新しい惑星圏環境の描像を提示しつつあります。本セッションでは惑星の大気圏・電磁圏の科学に重点を
置き、最新の研究成果について議論すると共に、新しい観測手段や、理論・観測のタイアップなど、将来の探査
を見据えた研究も歓迎いたします。異なる惑星で得られた様々な知見を俯瞰し、比較惑星学的視点から惑星圏環
境を議論する場を提供します。
 

 

Effects of a planetary intrinsic magnetic field on the
ion loss mechanism of ancient Mars.
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Ancient Mars is thought to have had a thick atmosphere, as resent survey found the evidences that Mars
had possessed liquid water in the early period. Mars has a thin atmosphere today, so there should have
been some processes of removing the Martian atmosphere largely. One of the major mechanisms of the
atmosphere loss is the ion loss. In ancient days, solar XUV (X-ray and extreme ultraviolet) irradiance was
stronger and solar wind was denser and faster than those in present days. The ion loss from the planet
might be larger under such severer solar conditions. Terada et al. (2009) investigated the ion loss from
ancient Mars under ancient solar conditions using 3-D multi-species magnetohydrodynamic model and
pointed out that the ion escape rate was four orders of magnitude greater than that under the present
solar conditions. This study assumed that ancient Mars had no intrinsic global magnetic field, while
recent observations indicate that Mars had the intrinsic magnetic field in ancient days and had lost it
until now. Intrinsic magnetic field could affect the structure of the magnetic field around the planet and
then the ion loss mechanism. Therefore, it is important to study the magnetic field configuration and the
ion loss under extreme solar conditions and existence of the planetary intrinsic magnetic field to
understand the drastic change of Martian atmosphere and climate. 
 
We investigated the ion loss mechanism of early Martian atmosphere under strong solar conditions and
weak intrinsic magnetic field using the same MHD model as Terada et al. (2009). The results show that
the magnetotail near the planet has a complex structure such as triple plasma sheets due to the
interaction between the interplanetary magnetic field and the intrinsic magnetic field. The escape rate
of O2

+ is higher than that with no intrinsic magnetic field, while the O+ escape rate does not change by
the existence of the weak intrinsic magnetic field. The results suggest that the intrinsic magnetic field
induces escape of heavy ions from the lower ionosphere.


