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The observation of particles and waves using a
single satellite inherently suffers from space-time
ambiguity. Recently, such ambiguity has often been
resolved by multi-satellite observations; however,
the inter-satellite distances were generally larger
than 100 km. Hence, the ambiguity could be
resolved only for large-scale (> 100 km) structures
while numerous microscale phenomena have been
observed at low altitude satellite orbits. In order to
resolve those spatial and temporal variations of the
microscale plasma structures on the topside
ionosphere, SNIPE mission consisted of four (TBD)
nanosatellites (~10 kg) will be launched into a polar
orbit at an altitude of 700 km (TBD). Two pairs of
satellites will be deployed on orbit and the
distances between each satellite will be from 10 to
100 km controlled by a formation flying algorithm.
The SNIPE mission is equipped with scientific
payloads which can measure the following
geophysical parameters: density/temperature of
cold ionospheric electrons, energetic (~100 keV)
electron flux, and magnetic field vectors. All the
payloads will have high temporal resolution (~ 16
Hz (TBD)). This mission is planned to launch in
2020.

The SNIPE mission aims to elucidate microscale
(100 m-10 km) structures in the topside ionosphere
(below altitude of 1,000 km), especially the
fine-scale morphology of high-energy electron
precipitation, cold plasma density/temperature,
field-aligned currents, and electromagnetic waves.

Hence, the mission will observe microscale
structures of the following phenomena in
geospace: high-latitude irregularities, such as

polar-cap patches; field-aligned currents in the
auroral oval; electro-magnetic ion cyclotron (EMIC)
waves; hundreds keV electrons’ precipitations,
such as electron microbursts; subauroral plasma
density troughs; and low-latitude plasma
irregularities, such as ionospheric blobs and
bubbles.

We have developed a 6U nanosatellite bus
system as the basic platform for the SNIPE
mission. Three basic plasma instruments shall be
installed on all of each spacecraft, Particle
Detector (PD), Langmuir Probe (LP), and Scientific
MAGnetometer (SMAG). In addition we now discuss
with NASA and JAXA to collaborate with the other
payload opportunities into SNIPE mission.
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It is well known that there are good relations of
coronal hole (CH) parameters such as the size,
location, and magnetic field strength to the solar
wind conditions and the geomagnetic storms.
Especially in the minimum phase of solar cycle,
CHs in mid- or low-latitude are one of major
drivers for geomagnetic storms, since they form
corotating interaction regions (CIRs). By adopting
the method of Vrsnak et al. (2007), the Space
Weather Research Center (SWRC) in Korea
Astronomy and Space Science Institute (KASI) has
done daily forecast of solar wind speed and Dst
index from 2010. Through years of experience, we
realize that the geomagnetic storms caused by CHs
have different characteristics from those by CMEs.
Thus, we statistically analyze the characteristics
and causality of the geomagnetic storms by the
CHs rather than the CMEs with dataset obtained
during the solar activity was very low. For this, we
examine the CH properties, solar wind parameters
as well as geomagnetic storm indices. As the first
result, we show the different trends of the solar
wind parameters and geomagnetic indices
depending on the degree of solar activity
represented by CH (quiet) or sunspot number (SSN)
in the active region (active) and then we evaluate
our forecasts using CH information and suggest
several ideas to improve forecasting capability.

[+ ST-06]Lunar Exosphere Simulated with
Localized Sources
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We are planning to conduct Monte Carlo
simulations for the Na exospheres of the Moon
including localized sources on the surface in
addition to the global isotropic and anisotropic
sources, which were previously studied. The
simulation models are based on Lee et al. (2011),
who presented a satisfactory interpretation for the
isotropic and anisotropic sources of the Lunar Na
exosphere. We will compare our preliminary
models with existing and the future lunar
tail/exospheric observations by the LADEE and
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