
umn density, and Doppler parameter, the final val-
ues of which are compared to a dynamical model
of the LISM by Redfield and Linsky (2008) in an at-
tempt to produce a more complete survey of all LISM
clouds. The results of this survey will significantly
improve our understanding of the three-dimensional
morphology of the LISM, and support future in-
vestigations into the fundamental measurements of
the LISM. We acknowledge support for this project
through NASA HST Grant GO-13332 awarded by the
Space Telescope Science Institute, which is operated
by the Association of Universities for Research in
Astronomy, Inc., for NASA, under contract NAS 5-
26555, and a student research grant from the Wes-
leyan Math and Science Scholars (WesMaSS).

368.08 — Lyman-Alpha Radiative Transfer: The
Wouthuysen-Field Effect

K. Seon1; C. Kim2
1 Korea Astronomy and Space Science Insitute, Daejeon, Republic

of Korea
2 Princeton University, Princeton, NJ

A three-dimensional, Monte Carlo Lyα radiative
transfer (RT) code, named as LaRT, is developed
to study the Lyα resonance scattering and the
Wouthuysen-Field effect. The RT code is capable
of treating arbitrary three-dimensional distributions
of Lyα source, neutral hydrogen and dust densities,
gas temperature, and velocity field of the interstellar
medium. It is found that the resonance-line profile
at the line center approaches to the Boltzmann dis-
tribution with the gas kinetic temperature, even in
a system with an optical depth as low as 102 (mea-
sured at the line center). A three-phase interstellar
medium (ISM) model, which may be appropriate for
the ISM near the Sun, is used to calculate the Lyα ra-
diation field strength as a function of height above
the Galactic plane. It is found that the Lyα radiation
field is in general strong enough to thermalize the 21
cm hyperfine spin temperature in the WNM to the
gas kinetic temperature. We also demonstrate that
the 21 cm spin temperature is unlikely to be affected
by the turbulent velocity dispersion in astrophysi-
cal environments, as oppose to the common assump-
tion. The escape fraction of Lyα from the Milky-Way
like galaxies is found to be a few percents, which is
consistent with the Lyα observations of our Galaxy
and external galaxies at the local universe.

368.09 — A Long Molecular Filament towards
Galactic Longitude l=352

L. Clarke1; R. Benjamin; A. Hernandez; P. Barnes

1 University of Minnesota, Minneapolis, MN

Using data from the Three-millimeter Ultimate Mo-
pra Milky Way Survey (ThrUMMS) of molecular-
line emission — which covered a 2°-thick section of
sky along the galactic midplane from l = 360° to l
= 300° at several radio frequencies — we have mea-
sured the properties of a long Giant Molecular Fila-
ment, G352.00+0.65 which lies parallel to the Galac-
tic plane, and is generally presumed to be part of the
Sagittarius-Carina spiral arm. At a minimum, this
filament is five degrees long, and may extend as long
as ∼ 13°, making it one of the longest molecular fila-
ments catalogued to date. Three major star forming
complexes with Gaia parallax distances lie along this
structure: NGC 6357 (l = 353.2°, d = 1.77 ± 0.14 kpc,
Nstar = 178), NGC 6334 (l = 351.1°, d = 1.63 ± 0.13 kpc,
Nstar = 5), and RCW 120 (l = 348.2°, d = 1.68 ± 0.15 kpc,
Nstar = 31). We characterize the mass, structure, and
star formation properties of this filament, and note
that a section of this filament lies at VLSR > 0. This
is unexpected considering that material within the
solar circle in this direction should only have nega-
tive velocities. This work was supported by the Na-
tional Science Foundation’s REU program through
NSF awards AST-1560016 and AST-1852136.

368.10 — Analysis of Filamentary Molecular
Cloud Candidates in the Southern Milky Way

N. Derenne1
1 Astronomy, Univerisity of Wisconsin Madison, Madison, WI

We aim to the understand of the formation of
proto-stellar cores in filamentary, galactic molecular
clouds. We will be using a catalog created by Her-
nandez et al., this is a complete cloud catalog and
has both filamentary molecular cloud candidates as
well as molecular clouds found in the Three-mm Ul-
timate Mopra Milky Way Survey (ThrUMMS) . Uti-
lizing this catalog, we will use a program called Net-
work X, which is a data structure analysis algorithm,
to estimate the medial axes, for the cataloged clouds
in order to create a sub-catalog of filamentary cloud
candidates. The ThrUMMS radio survey of 13CO
(1→0) is in of the southern galactic plane and the
range is: l = 300º- 360º and b = ± 1º. With the me-
dial axis of the sub-cataloged clouds located we will
create a program that will analyze the aspect ratio
of each cloud. The minimum aspect ratio needed
for filament membership is 5:1. Any cloud that does
not meet that requirement will be discarded from the
sub-catalog. We will probe the velocity dispersion of
each filament sub-candidate, along the medial axis
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