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[VII-2-5] A Multiple Type |l Solar Radio Burst
observed by E-CALLISTO at KASI on December
31 2007

Kyung-Suk Cho', Su-Chan Bong', Hee-Seon
Roh'?, Jung-Eun Hwangbo'?®, Yeon-Han Kim',
Yong-Jae Moon®, and Young—Deuk Park’

'Korea Astronomy and Space Science Institute, Korea
2}?!.stronomy ¢ Space Science, KyungHee University, Korea

3ﬂ5tronomy ¢ Space Science, Chungbuk National
Umniversity, Korea

Solar type |l burst is regarded as a radio signature of
coronal shock but its association with coronal mass
ejections (CMEs) remains controversial. On December 31
2007, SOHO/LASCO and STEREO/COR observed a CME
associated a C8.3 flare that occurred on the east limb of
the Sun. Meanwhile, two type li bursts were observed by
E—Callisto which was installed at KAS! with collaboration of
ETHZ for monitoring solar radio burst in the frequency range
between 45 and 450 MHz. The multiple type Il burst was
also observed by Hiraiso and Culgoora radio observatories.
In this study, we estimate kinematics of the two coronal
shocks from dynamic spectrum of type |l bursts and discuss
on the origin of the multiple type Il burst based on
comparison of the coronal shock with the STEREO CME.
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Reconfigurations in General Relative Motions
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We present simple and general analytic solutions to the
problem of minimum-fuel reconfiguration using power—limited
propulsion, for multiple satellites governed by a variety of

linear dynamic equations. Unlike what has been determined
from previous research, the inverse of the fundamental
matrix associated with the give relative equations of motion
is not required if a basic feature in state equations is met.
This feature is very common due to the fact that most
relative motion equations are represented in the LVLH frame.
The results are generalized to include the possibility of
different weights on the control effort for each axis (radial,
along-track, and cross—track). The inclusion of the different
weights allows for better tuning when two or more thrusters
are exhausted, and one thruster is required to be used
preferentially over the others. The method suggested not
only reduces the amount of calculations required, but also
allows predicting the form of optimal solutions in advance
without having to solve the problem. It is illustrated that the
optimal thrust vector is a function of the fundamental matrix
of the given state equations, and other quantities such as
the cost function and the state vector during the
reconfiguration can be concisely represented in closed
forms as well. The analytic solutions developed in the
current study can be applied o most reconfiguration
problems in linearized relative motions, and are also very
useful to design optimal feedback controllers for
reconfiguration or rendezvous maneuvers. Several numerical
examples are analyzed to demonstrate the efficacy of the
analytic solutions in the current study.
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[II-2-3] Relative Orbit Control of Formation-Flying
Mission in Low Earth Orbit Using Eccentricity/
Inclination Vector Separation
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Jae-lk Park, Sang-Young Park, Kyu—Hong Choi
Department of Astronomy, Yonsei University, Seoul
120-749, Korea

This study presents a formation—flying concept for close
low—Eath—Orbit (LEO) satellite(baseline < 1km) aiming to
achieve the mission objective. The distributed satellite
system requires tight control of the relative motion of the
formation flying satellites. A formation control concept is
based on a relative eccentricity/inclination (e/i} vector
parameterization of the relative motion. This concept of
eccentricity/ inclination—vector separation, originally
developed for geostationary satellites, is here extended to
LEO formations. It provides immediate insight into key
aspects of the relative motion and is particularly useful for
orbit control purposes and proximity analyses. The adopted
linear model incorporates the Earth's oblateness effects up
to the second-order zonal coefficient J2 and makes use of
the theory of Brouwer and Lynddane for the computation of
mean relative orbital elements. A deterministic impulsive orbit
control strategy is shown to be a straightforward application
of the Gauss's variation equations in combination with the
adopted relative motion model. Impulsive maneuvers are
easily planned to counteract non-Keplerian orbital
perturbations in order to maintain the formation. The
numerical simulation is applied to a specific LEQ formation
and simulations clearly show the simplicity and effectiveness
of the formation—flying.
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The Albedo MONitor and RAdiometer (AMON-RA) instrument
,as the primary payload of proposed EARTHSHINE mission,
is to uncover the hidden connections between the solar
abtivity and Earth climate change by measuring total solar
irradiance (TSI) and Earth global albedo anomaly from
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around L1 halo orbit. The instrument consists of two
interconnecting optical systems i.e. a visible channel and an
energy channel. Using a modified Winston cone and a
pyro—electric detector, the energy channel instrument is to
perform bolometric measurement of Sun and Earth
shortwave irradiance between 0.3um and 4um. We report the
design, fabrication and integration & test for the breadboard
Amon—Ra bolometer channel instrument. The trial laboratory
measurement of the radiative power demonstrated
successfully that the instrument performance falls well in the
simulated performance prediction. We then discuss the
current progress as well as the future plan for the Amon—Ra
instrument.
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