
2017봄 학술대회

28 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017

외부은하 / 은하단

[구 GC-01] The Limited Impact of AGN 
Outflows: IFU study of 20 local AGNs

Hyun-Jin Bae1,2, Jong-Hak Woo2, Marios Karouzos2, 
Elena Gallo4, Helene Flohic5, Yue Shen6, and 
Suk-Jin Yoon1

1Department of Astronomy and Center for Galaxy 
Evolution Research, Yonsei University, 2Astronomy 
Program, Department of Physics and Astronomy, 
Seoul National University, 4Department of 
Astronomy, University of Michigan, Ann Arbor, 
USA, 5Department of Physics, University of the 
Pacific, USA, 6Department of Astronomy, University 
of Illinois at Urbana-Champaign, USA

To investigate AGN outflows as a tracer of AGN 
feedback on the host galaxies, we perform 
integral-field spectroscopy of 20 type 2 AGNs at 
z<0.1 using the Magellan/IMACS and the 
VLT/VIMOS. The observed objects are luminous 
AGNs with the [O III] luminosity >1041.5 erg/s, and 
exhibit strong outflow signatures in the [O III] 
kinematics. We obtain the maps of the narrow and 
broad components of [O III] and Hα lines by 
decomposing the emission-line profile. The broad 
components in both [O III] and Hα represent the 
non-gravitational kinematics, (i.e., gas outflows), 
while the narrow components represent the 
gravitational kinematics (i.e., rotational disks), 
especially in Hα. By using the spatially integrated 
spectra within the flux-weighted size of the 
narrow-line region, we estimate the outflow 
energetics. The ionized gas mass is (1.0-38.5)×105M
⊙, and the mean mass outflow rate is 4.6±4.3 M⊙
/yr, which is a factor of ∼260 higher than the 
mean mass accretion rate 0.02±0.01 M⊙/yr. The 
mean energy injection rate is 0.8±0.6% of the AGN 
bolometric luminosity Lbol, while the mean 
momentum flux is (5.4±3.6)×Lbol/c, except for two 
most kinematically energetic AGNs. The estimated 
energetics are consistent with the expectations for 
energy-conserving outflows from AGNs, yet we do 
not find any supporting evidence of instantaneous 
star-formation quenching due to the outflows. 

[구 GC-02] Star Formation of Merging Disk 
Galaxies with AGN Feedback Effects

Jongwon Park, Rory Smith, and Sukyoung K. Yi.
Department of Astronomy, Yonsei University

Using numerical hydrodynamics code RAMSES, 

we perform idealized galaxy merger simulations 
and study the star formation of merging disk 
galaxies. In our simulations, we consider the active 
galactic nucleus (AGN) feedback effect. In order to 
investigate the star formation influenced by AGN, 
we run ~60 simulations with various initial 
conditions. We confirm that star formation is more 
efficiently suppressed in merging galaxies than in 
isolated galaxies. In the mergers, AGN effect is 
more significant when the masses of two galaxies 
are similar. Furthermore, we find that bulge 
fraction does not affect the star formation when 
the AGN effect is considered. We discuss the 
implications on semi-analytic galaxy formation 
models and the limitation of the current AGN 
prescriptions.
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We present the results of very long baseline 
interferometry (VLBI) observations of gamma-ray 
bright blazar S5 0716+714 using the Korean VLBI 
Network (KVN) at the 22, 43, 86, and 129 GHz 
bands, which are part of the KVN key science 
program known as the Interferometric Monitoring 
of Gamma-ray Bright AGNs (iMOGABA). 
Multi-frequency VLBI observations were conducted 
in 29 sessions from January 16, 2013 to March 1, 
2016. The source was detected and imaged in all 
available frequency bands. For all observed 
epochs, the source is compact on the 
milliarcsecond (mas) scale, yielding a compact VLBI 
core dominating the synchrotron emission on the 
mas scale. Based on the multi-wavelength data at 
15 and 230 GHz, we found that the source shows 
multiple prominent enhancements of the flux 
density at the centimeter (cm) and millimeter (mm) 
wavelengths, with mm enhancements leading cm 
enhancements with a time lag of 18±5 days. 
Turnover frequency is found to vary over our 
observations between 22 to 69GHz. Taking into 
account the synchrotron self-absorption model of 
the relativistic jet in S5 0716+714, we estimated the 
magnetic field strength in the mas emission region 
to be 0.4-66 mG during the observing period, 
finding that the magnetic field strength is strongly 
correlated with the turnover frequency and the 
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relatively strong magnetic field (e.g., B > 40 mG) is 
correlated with flux enhancements at mm 
wavelengths (e.g., 86 GHz).
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in the Coma, Fornax, and Virgo Clusters of 
Galaxies from HST ACS and WFC3/IR 
Imaging
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I present new near-infrared (NIR) photometry of 
globular cluster (GC) systems associated to a cD 
galaxy NGC 4874 in the core of the Coma cluster 
and 16 early-type galaxies in the Fornax and Virgo 
clusters of galaxies using the Infrared Channel of 
the Wide Field Camera 3 (WFC3/IR) on board the 
Hubble Space Telescope (HST). Combining these 
high-resolution NIR data with new HST Advanced 
Camera for Surveys (ACS) optical photometry for 
NGC 4874 and existing ACS GC catalogs from the 
ACS Fornax and Virgo Cluster Surveys, I have 
examined for the first time the GC systems in a 
statistically significant optical/NIR sample of 
galaxies spanning a wide range of luminosities and 
colors. A primary goal of this study is to explore 
empirically whether the distributions of purely 
optical and hybrid optical－NIR color indices for 
extragalactic GCs have different forms and whether 
the relations between these color indices are 
nonlinear, indicating that they behave differently 
with underlying metallicity. I find that some GC 
systems of large galaxies in our sample show color 
bimodalities that differ between the optical and 
optical－NIR colors, in the sense that they have 
disparate ratios of “blue” and “red” peak GCs, as 
well as differing ratios in their color dispersions. 
Consistent with these results, I find empirically that 
the dependence of hybrid optical－NIR color on 
purely optical color is nonlinear, with an inflection 
at intermediate metallicities. These findings 
underscore the importance of understanding the 
nature of galaxy-to-galaxy variations in the GC 
color distributions and color—color relations, as 
well as the exact forms of the color—metallicity 
transformations, in interpreting the observational 
data on GC color bimodality. Our ACS data for 
NGC 4874 shows that its GC system exhibits a very 
strong blue tilt, implying a very steep mass―
metallicity scaling, and the centroid of this GC 
system is offset by 4±1 kpc from the luminosity 
center of NGC 4874, in the direction of NGC 4872. 
Finally, I discuss the asymmetrical GC distribution 

around a dwarf elliptical galaxy in Coma that has a 
very high relative velocity with respect to the 
cluster mean at small clustercentric radius. 

[구 GC-05] New insights on the chemical 
evolution in proto-globular clusters and galaxy 
building blocks (원시 구상성단과 은하 빌딩블럭의 
새로운 화학적 진화모델)

Young-Wook Lee(이영욱), Jaeyeon Kim(김재연)
Department of Astronomy, Yonsei University

초기 우주의 구상성단과 같은 소규모 은하 빌딩블럭이 
은하의 형성에 미치는 영향을 이해하기 위하여 우리는 완
전히 새로운 개념의 화학적 진화모형을 구축하였다. 최근
의 이론적 진보를 바탕으로 우리의 모델에서는 이전 모델
과 달리 초신성의 폭발과 분출물이 원시 구상성단 내 잔존 
가스에 아무런 영향을 끼치지 못하고 대부분 빠져나간다. 
이 경우 화학적 진화는 질량이 큰 별의 윈드와 점근거성계
열성의 분출물에 의해 좌우된다. 놀랍게도 우리의 모델은 
오랜 난제인 구상성단 내 Na-Oxygen anticorrelation 
및 다중항성종족의 기원을 자연스럽게 설명하면서 동시에 
Lee, Joo, & Chung (2015) 이 최근 주장한 것처럼 은하 
벌지에 헬륨 함량이 매우 높은 항성이 존재할 것으로 예측
한다. 이 결과는 은하의 헤일로와 벌지 형성에 매우 중요
한 단서를 제공한다.

[구 GC-06] Constraints on the Evolution of 
the Galaxy Stellar Mass Function I: Role of 
Star Formation, Mergers and Stellar 
Stripping

Emanuele Contini
Yonsei University.

We study the connection between the observed 
star formation rate-stellar mass (SFR-M) relation 
and the evolution of the stellar mass function 
(SMF) by means of a Subhalo Abundance Matching 
technique coupled to merger trees extracted from 
a N-body simulation. Our approach, which 
considers both galaxy mergers and stellar 
stripping, is to force the model to match the 
observed SMF at redshift z>2, and let it evolve 
down to the present time according to the 
observed (SFR-M) relation. In this study, we use 
two different sets of SMFs and two SFR-M 
relations: a simple power law and a relation with a 
mass-dependent slope.

Our analysis shows that the evolution of the SMF 
is more consistent with a SFR-M relation with 

[구 GC-07] The mass of the high-z (z~1.132) 
massive galaxy cluster, SPT-CL J2106-5844 
using weak-lensing analysis with HST 


