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Table 1 Description of infrared survey data

Infrared Survey Band Resolution Observation Range
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Fig. 1 Flowchart of the correlation between infrared dust bubbles and CO molecular gas data
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Fig. 2 The average spectra of the 2?CO, *CO and C*O in
the annular region of G15.684—0.290. (a) Shows the
distribution of the three spectral line data from MWISP,
where the C'®O line is plotted at 3 times its intensity value.
(b) The solid line represents the Gaussian-filtered emission
spectrum of 2CO, the dash-dotted line indicates the
threshold line (4 rms), used to exclude emissions with low
peak values, the dashed line represents the local emission
peaks fitted using GPR algorithm, and the shaded areas

delineate the five identified candidate velocity ranges.
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Fig. 3 (a) Three-color image of G15.684—0.290. Red, green, and blue show the Spitzer/MIPS 24 pm, Spitzer/IRAC 8 pm, and
Spitzer/IRAC 5.8 um band. (b), (c), (d), (e), and (f) display grayscale images from the Spitzer IRAC 8 pm band. The black

labels indicate the velocity range of the candidates, and the red lines represent the contours obtained by integrating the 2CO

spectral line data over that velocity range. The contour levels are displayed at 30%-90%, with a step size of 10% of the

corresponding peak integrated intensity of the emission.
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(b) and (c) are the same as in Fig. 3.
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definition, respectively. (b) Shows the molecular gas associated with the dust bubble.
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Correlation Study between Infrared Dust Bubbles and CO Molecular
Gas in the Milky Way

ZENG Shu-guang'? ZHANG Jun-jie'? HUANG Yao'? LIU De-jian'? ZHANG Peng'?
JIANG Zhi-bo® CHEN Zhi-wei® ZHENG Sheng'? ZHANG Rui'? LUO Xiao-yu'?
(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 The study systematically analyzes the correlation between infrared dust bubbles and CO
molecular gas in the Galactic region where 10°<1<20° and |b| < 5°, based on infrared survey data from
WISE (Wide-Field Infrared Survey Explorer), GLIMPSE (Galactic Legacy Infrared Mid-Plane Survey
Extraordinaire), and MIPSGAL (Multiband Imaging Photometer for Spitzer Galactic), combined with
CO molecular gas survey data from the Milky Way Imaging Scroll Painting. A data analysis method
based on Gaussian process regression was designed for the study. Among the 143 published infrared
dust bubble samples, 44 bubbles were found to correlate with CO molecular gas, accounting for 30.8%
of the total sample size. The study estimates the physical parameters such as CO molecular optical
depth, H, column density, and mass associated with bubbles and conducts statistical analysis. The
average column density of the 44 bubbles is calculated to be approximately 10*> cm™2, with most
bubble masses not exceeding 10> M. The H, column density of the molecular gas associated with the
infrared dust bubbles generally reached the conditions for dense clumps that could potentially form
stars. There are 26 bubbles that may be expanding, with an average expansion velocity of 2.75 km -
s~'. The research results provide samples for understanding infrared dust bubbles and star formation
studies.

Key words stars: formation, ISM: bubbles, methods: data analysis
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