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[구 IM-03] IGRINS NIR Spectroscopy of 
Diffuse Sources around MWC 1080
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Jae-Joon Lee
Korea Astronomy and Space Science Institute

We found a diffuse Hα feature with a large size 
of ∼2´ around a Herbig star, MWC 1080. It shows a 
strong correlation with the elongated outflow cavity 
centered on the star. To investigate the diffuse Hα 
source and the molecular cavity in detail, we 
carried out the high-resolution NIR spectroscopy 
using IGRINS. We detected six hydrogen Brackett 
line series, seven H2 lines, and an [Fe II] forbidden 
line. With the obtained spatial, kinematic, and line 
ratio results, we discuss the characteristics of the 
central MWC 1080A, the NE outflow cavity, and the 
SE molecular cloud regions separately.

Most of the bright Brγ sources around MWC 
1080A were found to be reflection nebulae, but a 
point-like Brγ source close to another young star, 
MWC 1080E, was identified as a distinct source due 
to MWC 1080E itself. The narrow components of 
the H2 lines observed around MWC 1080A were 
found to trace PDRs located on the wall of the 
main outflow cavity. Based on the shock-excited 
H2 and [Fe II] lines detected just inside a 
bow-shock shape Hα feature, we suggest that it 
represents the actual shock at the head of the NE 
outflow from MWC 1080A. Also, we newly detected 
the shock-excited H2 and [Fe II] lines with highly 
blueshifted velocities in the SE molecular cloud 
region. They could be related to unrevealed 
outflows from other young stars existing around 
MWC 1080A.

[구 IM-04] Dust scattering simulation of 
far-ultraviolet light in the Milky Way

Young-Soo Jo1, Kwang-Il Seon1,2, Adolf N. Witt3, 
and Kyoung-Wook Min4

1Korea Astronomy and Space Science Institute 
(KASI)
2Astronomy and Space Science Major, University of 
Science and Technology (UST)
3Ritter Astrophysical Research Center, University of 
Toledo, USA
4Korea Advanced Institute of Science and 
Technology (KAIST)

Light from universe is absorbed, scattered, and 
re-released by interstellar dust before it reaches 
us. Therefore, accurate correction of the observed 
light requires not only spatial distribution of 
interstellar dust, but also information on 
absorption and scattering for each wavelength. 
Far-ultraviolet (FUV) light is mainly produced by 

bright, young O-type and some B-type stars, but it 
is also observed in interstellar space without these 
stars. Called FUV Galactic light (DGL), these lights 
are mostly known as starlight scattered by 
interstellar dust. With the recent release of GAIA 
DR2, not only accurate distance information of 
stars in our Galaxy, but also accurate 
three-dimensional distribution maps of interstellar 
dust of our Galaxy were produced. Based on this, 
we performed 3-dimensional Monte Carlo dust 
scattering radiative transfer simulations for FUV 
light to obtain dust scattered FUV images and 
compared them with the observed FUV image 
obtained by FIMS and GALEX. From this, we find 
the scattering properties of interstellar dust in our 
Galaxy and suggest the intensity of extragalactic 
background light. These results are expected to aid 
in the study of chemical composition, size 
distribution, shape, and alignment of interstellar 
dust in our Galaxy.
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In the early stages of star formation, a protostar 
is deeply embedded in an optically thick envelope 
such that it is not directly observable. Variations 
in the protostellar accretion rate, however, will 
cause luminosity changes that are reprocessed by 
the surrounding envelope and are observable at 
submillimeter wavelengths. We searched for 
submillimeter flux variability toward 12 Planck 
Galactic Cold Clumps detected by the James Clerk 
Maxwell Telescope (JCMT)-SCUBA-2 Continuum 
Observations of Pre-protostellar Evolution (SCOPE) 
survey. These observations were conducted at 850 
μm using the JCMT/SCUBA-2. Each field was 
observed three times over about 14 months 
between 2016 April and 2017 June. We applied a 
relative flux calibration and achieved a calibration 
uncertainty of ∼3.6% on average. We identified 136 
clumps across 12 fields and detected four sources 
with flux variations of ∼30%. For three of these 
sources, the variations appear to be primarily due 
to large-scale contamination, leaving one plausible 
candidate.

[구 IM-06] How Supernovae Ejecta Is 
Transported In A Galaxy: DependenceOn 



구두발표초록

한국천문학회보 제44권 2호, 2019년 10월 / 49

Hydrodynamic Schemes In Numerical 
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We studied the metal-distribution of isolated 
Milky-way mass galaxy using various 
hydrodynamic solvers and investigated the 
difference of the result between AMR and SPH 
codes. 

In particle-based codes, physical quantities like 
mass or metallicity defined in each particle are 
conserved unless being injected explicitly by the 
effect of the supernova, whereas in the Eulerian 
codes the diffusion is simply accomplished by 
hydro-equation. Therefore, without including 
explicit physics of diffusion on the SPH- codes, the 
metal mixing in the galaxy or CGM only can be 
accomplished by the direct motion of the particles, 
however, the standard-SPH codes depress the 
instability of the turbulent fluid mixing.

In this work, we simulated under common initial 
conditions, common gas-physics like 
cooling-heating models, and star-formation 
feedback using ENZO(AMR) GIZMO and GADGET-2 
codes. We additionally included a metal-diffusion 
algorithm on the SPH-codes, which follows the 
subgrid-turbulent mixing model investigated by 
Shen et al. (2010) and compared the effect of the 
metal-outflow on the halo region of the galaxy in 
different hydro-solvers. 

We also found that for the implementation of the 
diffusion scheme in the SPH-codes, the existence 
of a sufficient number of the gas-particles, which 
is the carrier of the metals, is necessary. So we 
tested a new initial condition for proper 
implementation of the diffusion scheme on the SPH 
simulations. 

By comparing the metal-contamination of the 
circumgalactic medium with different 
hydrodynamics models, we quantify the diffusion 
strength of AMR codes using diffusion 
parameterization of the SPH codes and also 
suggest the calibration solutions in the different 
behavior of codes in metal-outflow.
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Deokkeun An
Ewha Womans University

I present the mean metallicity distribution of 
stars in the Milky Way based on photometry from 
the Sloan Digital Sky Survey. I utilize an 
empirically calibrated set of stellar isochrones 

developed in previous work to estimate the 
metallicities of individual stars to a precision of 0.2 
dex for reasonably bright stars across the survey 
area. I also obtain more precise metallicity 
estimates using priors from the Gaia parallaxes for 
relatively nearby stars. Close to the Galactic 
mid-plane (|Z| < 2 kpc), a mean metallicity map 
reveals deviations from the mirror symmetry 
between the northern and southern hemispheres, 
displaying wave-like oscillations. The observed 
metallicity asymmetry structure is almost parallel 
to the Galactic mid-plane, and coincides with the 
previously known asymmetry in the stellar number 
density distribution. This result reinforces the 
previous notion of the plane-parallel vertical waves 
propagating through the disk, which have been 
excited by a massive halo substructure such as the 
Sagittarius dwarf galaxy plunging through the 
Milky Way’s disk. This work provides evidence that 
the Gaia phase-space spiral may continue out to 
|Z| ∼ 1.5 kpc.

[석 IM-08] 2 – 4 μm Spectroscopy of Red 
Point Sources in the Galactic Center

DaJeong Jang1, Deokkeun An1, Kris Sellgren2, 
Solange V. Ramirez3, Adwin Boogert4, and Tom 
Geballe5

1Ewha Womans University, 2Ohio State University, 
3Carnegie Observatories, 4University of Hawaii, 
5Gemini Observatory

We present results from our long-term observing 
campaign, using the NASA IRTF at Maunakea, to 
obtain 2 – 4 μm spectra of 118 red point sources 
in the line of sight to the Galactic Center (GC). Our 
sample is largely composed of point sources 
selected from near- and mid-infrared photometry, 
but also includes a number of massive young 
stellar objects. Many of these sources show high 
foreground extinction as shown by deep 3.4 μm 
aliphatic hydrocarbon absorption feature, which is 
a characteristic of the diffuse ISM and comes from 
the long line of sight through the diffuse medium 
toward the Central Molecular Zone (CMZ), the 
central 300 pc region of the GC. The deep 3.1 μm 
H2O ice absorption band coming from the local, 
dense material in the GC CMZ suggests that most 
sources are likely located in the GC CMZ. A few of 
these sources show weak CH3OH ice absorption at 
3.535 μm, which can provide a strong constraint 
on the CH3OH ice formation in the unique 
environment of the CMZ. From the best-fitting 
models, the optical depths of these features are 
determined and used to generate a well-rounded 
view of the ice composition across the GC CMZ and 
the spectral characteristics of massive YSOs in the 
GC.


