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�e aim of the Space and Planetary Science 
Section’ s activity is to understand the current 
state of our solar system, and, in the future, to 
understand the fundamental rules governing 
the structure and evolution of solar and plan-
etary systems throughout the universe. �e 
study of the solar system involves the planets 
(their surfaces, interiors, hydrospheres, atmo-
spheres, ionospheres and magnetospheres,) the 
space plasma, the solar wind that blows againt 
the planets and, of course, the Sun itself. �is 
knowledge will tell us the current status of the 
solar system in the universe chasing time, the 
Earth and the life upon it, and thereby we will 
be able to understand its uniqueness and 
universality.

As with other areas of geosciences, the space 
and planetary sciences have developed with our 
increasing ability to make direct observations 
and measurements of phenomena of interest. 

Our study of this �eld began with observa-
tions of the Earth’ s surface, and progressed as 
we began to understand the interior of the 
Earth and the atmosphere, ionosphere and 
magnetosphere surrounding it. It further 
developed as we became able to send space 
probes, to explore other planetary systems and 
the interplanetary space. A recent important 
development has come with the successive 
discoveries of various planets in outer solar 
systems. We have discovered not only that 
planetary systems are relatively common, but 
also that there are many such systems that are 
very di�erent from our own solar system, for 
example in the case when a giant planet orbits 
in close proximity to the mother star. Based 
on these new observations we are currently 
constructing a new theory of the formation of 
planetary systems. One of the predictions of 
this is that there will be other planets that also 
possess the oceans which is essential to the 
existence of life on Earth.

In Japan a major development in space and 
planetary science has come with our ability to 
send exploratory missions to other planets and 
primordial celestial bodies and to investigate 
interplanetary space. As with other countries, 

Japan began with space observations of the 
Earth’ s ionosphere and magnetosphere and 
then joined international collaborations to 
undertake space borne observations of the sun. 

Concerning the Sun-Terrestrial environment, 
following topics have been intensively studied, 
e.g., the transport of energy from the sun to 
the Earth’ s magnetosphere; the time variation 
of the structure of the inner magnetosphere; 
and the process of magnetic reconnection 
which leads to particle acceleration giving rise 
to solar �ares and producing the auroras seen 
on Earth. Japan feels justi�ably proud of many 
world-class contributions in these areas. 

In the �eld of planetary exploration on the 
other hand Japan lagged more than 30 years 
behind the leaders in the �eld, United States 
and the former Soviet Union. However in the 
1980s Japan joined with the European Space 
Agency and the USSR in sending the Halley 
Armada to observe Halley’ s comet. In more 
recent years the Hayabusa and Kaguya mis-
sions have taken Japanese space exploration to 
new levels. �e Hayabusa mission explored 
the primordial celestial body Itokawa, 
provided proof of the reaccumulated rubble 
pile comet model and returned the �rst 
sample from an extraterrestrial body except 
the moon.  Kaguya was the largest moon mis-
sion since Apollo program. It was the �rst 

mission to map the entire lunar surface, and 
generated high-resolution images and detailed 
topographic maps, gravity maps, maps of the 
distributions of radioactive elements and maps 
of the lunar magnetic �eld. �ese data will be 
extremely useful for future lunar missions and 
provided new information on both the origins 
of the di�erences between the moon’ s near and 
far sides and on the composition of its mantle.

In 2015 the Japan’ s Venus orbiter Akatsuki 
will go into orbit around Venus and begin to 
provide detailed information of  the motion of 
the Venusian atmosphere, thereby helping to 
establish the �eld of planetary meteorology. 
Also in 2015 the ERG (Exploration of enegi-
zation and Radiation in Geospace) satellite is 
scheduled for launch. �is mission is designed 
to study the mechanisms whereby high-energy 
particles are accelerated and slowed down in 
the Van Allen radiation belt in the Earth’ s 
Geospace. Finally the Hayabusa 2 sample 
return mission is due to be launched in the near 
future, with the aim of providing a sample of 
material from a carbonaceous C-type asteroid.
 
Turning our eyes to the Earth, there has been 
remarkable progress in research in the iono-
sphere and lower magnetosphere due to the 
combination of data from a network of vari-
ous ground based observatories and orbiting 
satellites. We have been able to construct a 
three dimensional picture of the Earth’ s mag-

netosphere from the 
micro to the macro 
sca le  us ing radar  
based at the North 
Pole, middle latitudes 
and on the equator 
t o g e t h e r  w i t h  a  
network of geomag-
netic, optical, GPS 
and short wave radar 
observatories. We 
have analyzed the 
d a t a  f r o m  t h o s e  
observations assisted 
by the  numerical 
exper iments  and  
modeling. Japanese 
sounding rockets  
have been sent into 
the ionosphere to 
study the mutual  
interaction between 
the neutral atmo-
sphere and ionized 

plasma. �is research ties together space and 
planetary science with the atmospheric and 
hydrospheric sciences, and, combined with 
numerical modeling of the interactions 
between the magnetosphere, ionosphere and 
atmosphere, has produced  important results. 
�e research of the interactions between the 
atmosphere and the ionosphere is expanding 
due to new data provided by the international 
radar network consisting of the MU Radar in 
Shigaraki, Japan, the Equatorial Atmosphere 
Radar in Indonesia, the Antarctic PANSY 
Radar and the Arctic EISCAT Radar. �is 
knowledge has proved useful not only for 
providing a universal understanding of the 
mechanisms of planetary atmosphere variation, 
but has also given rise to the new �eld of 
near-Earth space science.

• Exploration of planetary atmospheres and 
magnetospheres is developing and there are 
plans to send a number of probes to various 
planets in the solar system. �ese will lead to 
the study of both universal and speci�c phe-
nomena in planetary atmospheres and mag-
netospheres.

• As more exoplanets are discovered, the new 
�eld of astrobiology, which investigates 
life-related or biological phenomena in the 
wider universe, is developing. �e develop-
ment of this new subject is likely to involve 
cooperative work involving planetary science, 
astronomy, plasma and atmospheric physics, 
and the study of interactions between atmo-
spheres and oceans, as well as evolutionary 
history. 

• Data provided by examination of extraterres-
trial material brought back to Earth by 
sample return missions will, when combined 
with astronomical observations and input 
from theories of planetary formation, lead to 
substanti al developments in the theory of the 
evolution of planetary systems. We should 
remind the importance of the ground based 
experiments that make these missions 
possible. 

We expect that space and planetary science 
will continue to make great progress through 
the cooperation of many di�erent researchers 
working on exploratory missions, ground 
observations, computer simulations, and 
laboratory experiments.
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