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We report the first detection of RR Lyrae
variable stars in the Crater II dwarf galaxy, a
recently discovered ultra-faint satellite of the Milky
Way. Based on B, V time series photometry
obtained with the Korea Microlensing Telescope
Network (KMTNet) at CTIO, Chile, we have
identified ~45 fundamental-mode (ab-type) and ~2
first-overtone (c-type) RR Lyrae stars by adopting
template light-curve fitting method. Our
preliminary analysis suggests an
Oosterhoff-intermediate classification of this galaxy
from the mean period of the RRab stars, <P,,> =
0.63 days, and the location of them on the
period-amplitude diagram. We discuss the
properties of the RR Lyare stars in this galaxy.
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Optical variability is one way to probe the nature
of the central engine of AGN at smaller linear
scales, and previous studies have shown that
optical variability of AGN is more prevalent at
longer timescales and at shorter wavelengths. To
understand the properties and physical mechanism
of variability, we are performing the KMTNet Active
Nuclei Variability Survey (KANVaS). Especially, we
investigated intra-night variability of AGN with
KMTNet data which observed COSMOS field during
3 separate nights from 2015 to 2016 in B, V, R, and
[ bands. Each night was composed of 5, 9, and 11
epochs with 20-30 min cadence. To find AGN in
the COSMOS field, we applied multi-wavelength
selection methods. Using X-ray, mid-infrared, and
radio selection methods, 50-60, 130-220, 20-40
number of AGN are detected, respectively.
Achieving photometric uncertainty ~0.0lmag by
differential photometry, we employed a standard

time-series analysis tool to identify variable AGN,
chi-square test. Preliminary results indicate that
there is no evidence of intra-night optical
variability of AGN. It is possible that previous
studies discovered intra-night variability used
inappropriate photometric error. However, main
reason seems that our targets have fainter
magnitude (higher photometric error) than that of
previous studies. To discover variability of AGN,
we will investigate longer timescale variability of
AGN.

Korea VLBI Network
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3C 84 (NGC 1275) is one of the most famous
radio galaxies and a lot of VLBI observations have
been conducted to date because of its brightness
and proximity (z = 0.0176: 1 mas = 0.36 pc). The
source is entering a significantly active phase with
long-term increase in radio flux at cm wavelengths
since 2005, and the increased activity at
very-high-energy (VHE) gamma rays.

In order to study properties of sub-pc-scale
structure and the circumnuclear environment in
3C 84, we have conducted multi-epoch VLBI
observations with the Korean VLBI Network (KVN)
at 86 and 129 GHz, and monthly monitoring by the
KVN and VERA Array (KaVA) at 43 GHz from 2015
August. Following the report in the previous KAS
meeting (cf. 2016 KAS Autumn Annual Meeting, [
GC-10]), we present further results mainly on the
basis of twelve-epoch observations with KaVA at 43
GHz.

Through the monthly monitoring with KaVA, we
found that peak intensity of the pc-scale southern
lobe (C3) was increased from 2.60 Jy beam™' in
2015 October to 9.80 Jy beam™ in 2016 June,
corresponding to a flux increase of 3.7 times in
eight months. We also detected change in direction
of motion of C3 from transversal to outward with
respect to Cl, concurrently with the beginning of
its flux increase in 2015 October. We consider that
these phenomena are due to interaction of C3 with
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the ambient medium, and are related to the
gamma-ray flare which has been detected with
VHE gamma-ray telescopes such as MAGIC and
VERITAS.
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CLASS 1 METHANOL MASERS IN MASSIVE
STAR-FORMING REGIONS

Ji-hyun Kang!, Do-Young Byun!, Kee-Tae Kim!,
Jongsoo Kim!, A-Ran Lyo!, Mi-Kyung Kim!, and W.
H. T. Vlemmings?

'Korea Astronomy and Space Science Institute
“Onsala Space Observatory

Class I methanol masers are found to be good
tracers of the interaction between outflows from
massive young stellar objects with their
surrounding media. Although polarization
observations of Class I methanol masers have
been able to provide information about magnetic fi
elds close to the central (proto)stars, polarization
observations of Class [ methanol masers are rare,
especially at 44 and 95GHz. We present the results
of linear polarization observations of 39 Class I
methanol maser sources at 44 and 95GHz. These
two lines are observed simultaneously with one of
the 21lm Korean VLBI Network telescopes in
single-dish mode. Approximately 60% of the
observed sources have fractional polarizations of a
few percent in at least one transition. This is the fi
rst reported detection of linear polarization of the
44GHz methanol maser. We also observed 7 targets
with the KVN in VLBl mode. We will present its
preliminary results, too.
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Atmospheric propagation effects at millimeter
wavelengths can significantly alter the phases of
radio signals and reduce the coherence time,
putting tight constraints on high frequency Very
Long Baseline Interferometry (VLBI) observations.
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In previous works it has been shown that
non-dispersive (e.g. tropospheric) effects can be
calibrated with the frequency phase transfer (FPT)
technique. The coherence time can thus be
significantly extended. Ionospheric effects, which
can still  be significant, remain however
uncalibrated after FPT, as well as the instrumental
effects. In this work, we implement a further phase
transfer between two FPT residuals (i.e. so-called
FPT2) to calibrate the ionospheric effects based on
their frequency dependence. We show that after
FPT2, the coherence time at 3 mm can be further
extended beyond 8 hours, and the residual phase
errors can be sufficiently canceled by applying the
calibration of another source, which can have a
large angular separation from the target (> 200).
Calibrations for all-sky distributed sources with a
few calibrators are also possible after FPT2. One of
the strengths and uniqueness of this calibration
strategy is the suitability for high frequency all-sky
survey observations including very weak sources.
We discuss the introduction of a pulse calibration
system in the future to calibrate the remaining
instrumental effects and allowing the possibility of
imaging the source structure at high frequencies
with FPT2, where all phases are fully calibrated
without involving any sources other than the target
itself.
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We performed simultaneous VLBI observations of
H20 616-523 (22.2 GHz) and SiO v=1, 2, J=1-0
(43.1, 42.8 GHz) and v=1, J=2-1, J=3-2 (86.2, 129.3
GHz) masers toward VX Sagittarius using the
Korean VLBI Network (KVN). The astrometrically
registered maps of the 22.2 GHz H20 and 43.1,
42.8, 86.2 SiO masers were successfully obtained at
two epochs of 2016 February 27 and 2016 March



