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[+ KMT—04] KMTNet Supernova Project :
The Initial Status
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We are at the initial performance—verification
phase of our KMTNet Supernova Project (KSP)
using the three wide—field telescopes of the KMTNet
in the southern hemisphere. The primary science
objectives of KSP, which take advantage of its
unique 24-—hour continuous sky coverage, are to
study early (i.e., within a few hours from explosion)
and rare/peculiar (e.g. fast decay) supernovae
(SNe), SN progenitors, explosion mechanisms, as
well as other exotic optical transients. We present
the initial status/results of the program, along with
the program strategy, science objectives, target
fields, and future plan. While the target field
selection will be made based on the performance
of the system and consideration of various
scientific merits, the initial target fields are
focused on nearby galaxies with increased cadence
and filter coverage.
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The KMTNet Supernovae Project utilizes the
large 2° x 2° field of view of the three KMTNet
telescopes to search and monitor supernovae,
especially early ones, and other optical transients.
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A key component of the project is to build a data
pipeline with a descent latency and an early
alerting system that can handle the large volume
of the data in an efficient and a prompt way, while
minimizing false alarms, which casts a significant
challenge to the software development. Here we
present the current status of their development.
The pipeline utilizes a difference image analysis
technique to discover candidate transient sources
after making correction of image distortion. In the
early phase of the program, final selection of
transient sources from candidates will mainly rely
on multi—filter, multi—epoch and multi—site
screening as well as human inspection, and an
interactive web—based system is being developed
for this purpose. Eventually, machine learning
algorithms, based on the training set collected in
the early phase, will be used to select true
transient sources from candidates.
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As of early 2015, more than 12,000 Near—Earth
Objects (NEOs) have been catalogued by the Minor
Planet Center, however their observational
properties such as broadband colors and rotational
periods are known only for a small fraction of the
population. Thanks to time series observations with
the KMTNet, orbits, optical sizes (and albedo), spin
states and three dimensional shapes of asteroids
and comets including NEOs will be systematically
investigated and archived for the first time. Based
on SDSS and BVRI colors, their approximate
surface mineralogy will also be characterized. This
so—called DEEP—South (Deep Ecliptic Patrol of the

Southern Sky) project will provide a prompt
solution to the demand from the scientific
community to bridge the gaps in global sky

coverage with a coordinated use of the network of

ground—based telescopes in the southern
hemisphere.

We will soon finish implementing dedicated
software subsystem  consisted of  automated
observation scheduler and data pipeline for the





