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We investigate the long-period radial wvelocity
(RV) variations for M giant HD 18438 and

K giant HD 158996 wusing the high-resolution
Bohyunsan Observatory Echelle Spectrograph at
the 1.8m telescope of Bohyunsan Optical
Astronomy Observatory in Korea. These two target
stars are important because HD 18438 is the
largest star and HD 158996 is the brightest star for
exoplantary system candidate so we can
understarnd how evolved stars affect planets by
researching these stars. We calculated precise RV
measurements of 38 and 24 spectra from
November 2010 to January 2017 and June 2010 to
January 2017, respectively. We dreived the RV
variation period for 719.0 days of HD 18438, 775.6
days for HD 158996. We conclude that the RV
variation of HD 158996 is caused by planetary
companion which has the mass of 14.7 MJup,
semi-major axis of 2.2 AU, and eccentricity of 0.27
assuming the stellar mass of 2.34 M®. On the
other hand, the origin of RV variation of HD 18438
with period of 719.0 days is still uncertain. It might
be caused by stellar chromospheric activity or
planetary companion, so more observations and
tests are required.
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We investigate properties of black hole (BH)
binaries formed in globular clusters, by using
direct N-body simulations. Comparing with
previous studies which usually considered single
BH masses, our models consist of two-component
BH masses, or continuous BH mass function with
single mass ordinary cluster stars. During the
early stage of dynamical evolution, initially
distributed BHs are move to the cluster center by
dynamical friction, then BH-BH binaries start to be

formed, and eventually be ejected from the cluster
due to three body interaction. Finally we find the
formation efficiency of high mass BHs are alwats
larger than that of lower mass BHs, implying that a
BH mass spectrum expected from GW observation
should be biased to high mass. In addition, mass
ratios of BHs in binaries prefer similar masses
(ratio~1), while the most extreme case is less than
3. Expected merger rate from our models is about
7 BH-BH mergers per Mpc® per yr.
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We report the operational highlights of KMTNet
in the point of observing rate, image
pre-processing and data reduction, observing run
for each science program, and scientific
publications performed in 2016. Major system
upgrade has been conducted in the CCD camera
and the wide field telescope optics: the post amp
and readout electronics of the 18k Mosaic CCD
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