highlights from the first 6 months of IGRINS
operations and look at the future of IR
spectroscopy both with IGRINS and with GMTNIRS,
a UT/KASI/KHU instrument for the Giant Magellan
Telescope.
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Accurately estimating black hole (BH) masses at
high redshifts is imperative in the current and
future era of large—area extragalactic
spectroscopic surveys. We present an extension of
existing comparisons between rest—frame UV and
optical virial BH mass estimators to intermediate
redshifts, lower luminosities, and lower BH masses,
comparable to the local HE reverberation—mapping
sample. We use data from the AGES survey and
also newly acquired near—infrared spectra from the
FMOS instrument on Subaru telescope for 89
broad—lined active galaxies at redshifts between 0.5
and 1.6. We focus on the Mgll, CIV, and CIII broad
emission lines and compare them to both Ha and
H@B, using two different prescriptions to describe
their emission profile width. We confirm that Mgll
shows a tight correlation with Ha, with a scatter of
~0.25 dex. The CIV and CIII estimators can be
considered viable virial mass estimators, despite
large scatter values. We combine our dataset with
previous high redshift and high luminosity CIV and
CIII measurements from the literature and we
calculate a scatter of $\sim0.4$ dex and an offset
to the 1:1 relation consistent with 0 for the
combined sample. This updated comparison spans
a total of 4 decades in BH mass, a much wider
range than any previous individual study.
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High frequency peakers (HFPs) are promising
candidates for young active galactic nuclei (AGNs).
Their small physical scale (< 1 kpc) and radio
spectrum peaked at high frequency (> 5 GHz) are
suggestive that it has been only about 10?—10°
years since a central massive black hole in their
host galaxies was launched. Until recently however,
long—term  monitoring radio  observations  at
frequencies which are high enough to cover the
true peak of HFP candidates were rare. Therefore,
previous HFP samples are often contaminated by
blazars, which are highly variable, hence may
show a similar radio spectrum as HFPs depending
on the observational epoch. In this work, we
challenge to identify genuine young AGNs by
monitoring HFP candidates at high radio
frequencies. We performed single—dish monitoring
of 19 candidates in 18 epochs over 2.5 years at 22
and 43 GHz using the Korean VLBI Network (KVN).
Also, using KaVA, a combined array of the KVN
and the VERA in Japan, we carried out 22 GHz VLBI
observations of two HFPs and one blazar selected
from our sample in order to compare their parsec
scale (milli—arcsecond scale) morphology. HFPs are
expected to have double/triple features, so called
compact symmetric objects, which are scaled—down
versions of extended radio galaxies, while blazars
typically show core—jet morphology. We discuss the
properties of AGNs at their very early evolutionary
stage based on the results of the KVN and KaVA
observations.
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Using a large sample of 32,000 type 2 AGNs out
to z = 0.2, we present the statistical results on the
ionized gas outflows, based on the analysis of the
velocity shift of narrow emission lines with respect
to the systemic velocity measured from the stellar
absorption lines. Considering the projection effect,
the fraction of type 2 AGNs with the [O III] velocity
offset, which is ~50%, is comparable to that of type
1 AGNs. The velocity dispersion of [OIII] is typically
larger than that of Ha, suggesting that outflow is
prevalent in type 2 AGNs. A weak correlation of
the OIIl luminosity with velocity shift and velocity
dispersion indicates that outflow velocity is
stronger for higher luminosity AGNs. Based on our
3—D  biconical outflow models with simple
assumptions on the velocity structure, we simulate
the projected 2—D velocity and velocity dispersion





