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The solar chromosphere can be observed well
through strong absorption lines. We infer the
physical parameters of chromospheric plasmas
from these lines using a multilayer spectral
inversion. This is a new technique of spectral
inversion. We assume that the atmosphere consists
of a finite number of layers. In each layer the
absorption profile is constant and the source
function is allowed to vary with optical depth.
Specifically, we consider a three-layer model of
radiative transfer where the lowest layer is
identified with the photosphere and the two upper
layers are identified with the chromosphere. This
three-layer model is fully specified by 13
parameters. Four parameters can be fixed to
prescribed values, and one parameter can be
determined from the analysis of a satellite
photospheric line. The remaining eight parameters
are determined from a constrained least-squares
fitting. We applied the multilayer spectral inversion
to the spectral data of the Ho and the Ca II 854.21
nm lines taken in a quiet region by the Fast
Imaging Solar Spectrograph (FISS) of the Goode
Solar Telescope (GST). We find that our model
successfully fits most of the observed profiles and
produces regular maps of the model parameters.
We conclude that our multilayer inversion is useful
to infer chromospheric plasma parameters on the
Sun.
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Light bridges (LBs) are relatively bright
structures that divide sunspot umbrae into two or
more parts. Chromospheric LBs are known to be
associated with various activities including
fan-shaped jet-like ejections and brightenings.
Although magnetic reconnection is frequently
suggested to be responsible for such activities, not
many studies presented firm evidence to support
the scenario. We carry out magnetic field
measurements and imaging spectroscopy of a LB
where fan-shaped jet-like ejections occur with
co-spatial brightenings at their footpoints. We
study their fine photospheric structures and
magnetic field changes using TiO images,
Near-InfraRed Imaging Spectropolarimeter data,
and Hoa data taken by the 1.6 m Goode Solar
Telescope. As a result, we detect magnetic flux

emergence in the LB that is of opposite polarity to
that of the sunspot. The new flux cancels with the
pre-existing flux at a rate of 5.6x10'® Mx hr'. Both
recurrent jet-like ejections and their footpoint
brightenings are initiated at the vicinity of the
magnetic  cancellation, and show apparent
horizontal extension along the LB at a projected
speed of 4.3 km s' to form the fan-shaped
appearance. Based on these observations, we
suggest that the fan-shaped ejections may have
resulted due to slipping reconnection between the
new flux emerging in the LB and the ambient
sunspot field.
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Various processes, such as space weathering
and granular convection, are occurring on
asteroids' surfaces. Estimation of the surface
exposure timescale is essential for understanding
these processes. The Hayabusa mission target
asteroid, (25143) Itokawa (Sq-type) is the only
asteroid whose age is estimated from remote
sensing observations as well as sample analyses in
laboratories. There is, however, an unignorable
discrepancy between the timescale derived from
these different techniques. The ages estimated
based on the solar flare track density and the
weathered rim thickness of regolith samples range
between 102 and 104 years [1][2]. On the contrary,
the ages estimated from the «crater size
distributions and the spectra cover from 106 to 107
years [3](4].

[t is important to notice that there is a common
drawback of both age estimation methods. Since
the evidence of regolith migration is found on the
surface of Itokawa [5], the surficial particles would
be rejuvenated by granular convection. At the
same time, it is expected that the erasure of
craters by regolith migration would affect the
crater size distribution.

We propose a new technique to estimate surface
exposure age, focusing on the bright mottles on
the large boulders. Our technique is less prone to
the granular convection. These mottles are
expected to be formed by impacts of mm to
cm-sized interplanetary particles. Together with
the well-known flux model of interplanetary dust
particles (e.g., Grun, 1985 [6]), we have investigated
the timescale to form such mottles before they
become dark materials again by the space
weathering. In this work, we used three AMICA
(Asteroid Multi-band Imaging Camera) v-band
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images. These images were taken on 2005
November 12 during the close approach to the
asteroid. As a result, we found the surface
exposure timescales of these boulders are an order
of 106 years. In this meeting, we will introduce our
data analysis technique and evaluate the
consistency among previous research for a better
understanding of the evolution of this near-Earth
asteroid.

References

[1] Keller and Berger (2014), Earth, Planets and
Space, Volume 66, article id.71

[2] Noguchi et al. (2014), Meteoritics & Planetary
Science, Volume 49, Issue 2, p. 188-214.

[3] Bonal et al. (2015), Meteoritics & Planetary
Science, Volume 50, Issue 9, p. 1562-1576.

[4] Tatsumi et al. (2018), Icarus, Volume 300, p.
227-248.

[5] Miyamoto et al. (2007), Science, Volume. 316,
Issue 5827, p. 1011-1014.

[6] Grun (1985), Icarus, Volume 62, Issue 2, p.
244-272.

[+ SS-07] DEEP-South: 2" phase of
observations for small Solar System bodies

Myung-Jin Kim!, Young-Jun Choi'?, Hongu Yang',
Hee-Jae Lee!'?, Dong-Heun Kim!®, Youngmin
JeongAhn!, Dong-Goo Roh!, Hong-Kyu Moon',
Chan-Kao Chang*, Josef Durech®, Miroslav Broz’,
Josef Hanus®, Joseph Masiero®, Amy Mainzer’,
James Bauer®

'Korea Astronomy and Space Science Institute,
Korea, *Univ of Science and Technology, Korea,
Chungbuk National Univ, Korea, *National Central
Univ, Taiwan, °Charles Univ, Czech Republic,
SNASA/JPL, USA, ’Univ of Arizona, °Univ of
Maryland

DEEP-South (DEep Ecliptic Patrol of the
Southern Sky) team will start the 2°¢ phase of
KMTNet observation in Oct 2020. The DEEP-South
observation mainly consists of three survey modes:
(1) Activity survey (AS) that aims at finding active
phenomena of small Solar System bodies. (2) Light
curve survey (LS) targets to discover and
characterize light variations of asteroids. And (3)
Deep drilling survey (DS) focuses on the objects
beyond the orbit of Jupiter (Centaurus and
trans-Neptunian objects) as well as near Earth
asteroids. For asteroid family (AF) studies and
target of opportunity (TO) observations for urgent
photometric follow-up, targeted mode will also be
used.

DEEP-South team 1is awarded 7.0% of the
telescope time at each site every year from Oct
2020 to Sep 2023 in the 2™ phase of KMTNet
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operation which corresponds to about 75 full
nights a year for the network. In this presentation,
we will introduce our survey strategy and
observation plan.
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Dust ejection activities have been discovered
from a few tens of asteroids since the first
confirmation in 2006. Those objects are known as
active asteroids. They provide good observational
chances to study ongoing phenomena in the solar
system such as sublimation of icy volatiles, mutual
collisions among asteroids, rotational
disintegrations, thermal fatigue, etc. Although dust
ejection mechanisms of individual cases have been
investigated through observations, the frequencies
of the events and their connection to the overall
evolutionary budget of the solar system have not
yet been studied thoroughly, mainly because
previous studies were based on serendipitous
discoveries without any systematic surveys of these
objects. In this work, we made wide-field
monitoring observations of asteroids using Korea
Microlensing Telescope Network (KMTNet) during
the 2018/2019 winter season. Among 3,644
asteroids in the field-of-view, we detected nine
candidates of brightness enhancements which we
suspect as possible activities. It is still possible that
some of those brightness increases have caused by
long-term rotations. However, our observed
frequency and brightness enhancements
size-frequency distribution agrees with the
expectations from impacts with decimeter sized
objects, when the main belt objects size-frequency
distribution observed down to decameter sized
bodies are extrapolated to decimeter size.
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Variations in the brightness of asteroids are



