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Table 1 Description of columns (part) in the catalog of ?*CO clumps

Column Name Explanations
1D Designation of the clump (MWISPLLL.1I4+B.bbb+VVV.v)
GLON/(°) Galactic longitude
GLAT/(°) Galactic latitude

Velocity/(km - s7")
Peak/K
Flux/(K -km-s™")

Confidence

The central radial velocity with respect to local standard of rest
The peak value of clump

The total integrated flux of clump

The confidence associated with the clump verified by SS-3D-Clump
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Fig. 1 Confidence level distribution of "*CO clumps. The

dashed line indicates the threshold at a confidence level of 0.9.
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Table 2 Parameters of C'®0O cores detection algorithm

Parameters Explanations Value
rms The noise rms of the data 0.21
Threshold The minimum intensity used to truncate the signals 5%rms
SWindow The scale of the window function, in pixels 3
KBins The coefficient used to calculate the number of eigenvalue bins 35
FwhmBeam The FWHM (Full Width Half Maximum) of the instrument beam, in pixels 2
VeloRes The velocity resolution of the instrument, in channels 2
The minimum area of a region in the spatial direction (SRecursionL.B) and the minimum
SRecursionLBV  length of a region in the velocity channels (SRecursionV) when a recursion terminates. [16, 5]

The region of a clump also needs to satisfy the conditions
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Fig. 4 Positional relationship between ""CO molecular clumps and C'*O molecular cores. Panel (a) has a background of the
BCO clumps’ original data integrated over velocity on the 2D (1,b) plane; red contours indicate the boundaries of the BCco
clumps, pentagrams represent the centroids of the ?CO clumps, and triangles represent the centroids of the C*O cores.

Panels (b) and (c) are the velocity-integrated maps of the original data for the C'*O cores.
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Fig. 5 Positional relationship between *CO molecular clump and C'"®O molecular core
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Fig. 7 Panels (a), (b), (c), and (d) show the probability density distributions of the galactic longitude, galactic latitude,

central radial velocity, and velocity span of the "*CO clumps, respectively. Blue histograms represent NM-type clumps,

and purple histograms represent M-type clumps.
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Fig. 8 Panels (a) and (b) show the distributions of peak intensity and flux of *CO clumps, respectively. The gray histogram
represents NM clumps, while the red histogram represents M clumps. The black vertical dashed line indicates the median of
NM clumps, and the blue vertical dashed line indicates the mean of NM clumps. The black vertical dotted line shows the

median of M clumps, and the blue vertical dotted line shows the mean of M clumps.
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Fig. 9 Panel (a) shows a "?CO clump contour with successful fitting. The red line indicates the boundary contour of the "*CO
clump, and the blue line shows the fitted elliptical shape. The white cross marks the center of the fitted ellipse,
and the black dashed lines represent the major and minor axes. Panel (b) shows a "*CO clump contour with

failed fitting. The red line indicates the boundary contour of the *CO clump.
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Fig. 10 Panels (a), (b), and (c) show the distributions of eccentricity, angular area, and form factor of *CO clumps,

respectively. The gray histogram represents NM clumps, while the red histogram represents M clumps. The black vertical
dashed line indicates the median of NM clumps, and the blue vertical dashed line indicates the mean of NM clumps. The black

vertical dotted line shows the median of M clumps, and the blue vertical dotted line shows the mean of M clumps. Panel (d)

presents the distribution of form factor for M *CO molecular clumps and C'®O molecular cores. Green and yellow represent the

histograms and Gaussian fitting curves of M clumps and C'®O cores, respectively.
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Morphological Analysis of Dense *CO&C'*O Structure in the Milky
Way Imaging Scroll Painting (10°<[<20°)

XIAO Yan-shan!? ZHANG Hai-xial? HUANG Yao'? JIANG Zhi-bo? CHEN Zhi-wei®
ZHENG Sheng!? ZHANG Peng'? LUO Xiao-yu'? JIANG Yu? PAN Xue-jiao'?

(1 Center for Astronomy and Space Sciences, China Three Gorges University, Yichang 443002)
(2 College of Mathematics and Physics, China Three Gorges University, Yichang 443002)
(8 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210023)

Asstract Dense molecular clumps are the sites of star formation, and their morphological
characteristics are closely linked to the physical properties of the molecular gas. This study is based on
data obtained with the Purple Mountain Observatory Delingha (PMODLH) 13.7 m telescope, covering
the region with galactic longitudes (1) 10° < 1 < 20° and galactic latitudes (b) |b| < 5°.25. We focus on
the classification and morphological analysis of dense structures traced by “CO (J=1-0) & C™O
(J=1-0) emission lines. Using the FacetClumps algorithm, we detected molecular cores traced by the
C"0 spectral line data and manually verified them, resulting in a sample of 544 C™O cores.
Approximately 5.97% of the *CO clumps in this region contain C**O cores. We categorized the *CO
clumps based on the presence or absence of C'*O cores and found that those containing C**O cores have
significantly higher peak intensities, fluxes, and angular areas compared to those without C"*O cores.
However, no significant differences in eccentricity or form factor were found between the two categories.
Furthermore, a comparative analysis of form factor shows that the velocity-integrated intensity
contours of C'*O cores are notably closer to circular shapes than those of *CO clumps.

Key words stars: formation, ISM (interstellar medium): molecules, ISM: lines and bands, methods:
data analysis
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