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Figure 1 Integrated intensity map of glycolaldehyde in contours and
radio combination line in color scale. The data was observed with

Shanghai Tianma 65 m Radio Telescope. Crosses show locations of Sgr
B2(N) and (M). Data are from Ref. [19]
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Research progress in chemical studies of Sagittarius B2
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Sagittarius B2 is a giant molecular cloud complex located in the Galactic center. The physical conditions of the molecular
gas in Sagittarius B2 are quite different from those found in molecular clouds in the Galactic disk. The gas densities are
higher than those in the disk. Line widths due to turbulent motions are also large. Gas temperatures are also higher than
those in the disk. Sagittarius B2 is the best hunting ground for complex organic molecules. Most complex organic
molecules reported so far, such as glycolaldehyde, E-cyanomethanimin, carbodiimid, and so on, were found for the first
time in space toward Sgr B2(N). We have carried out studies of complex organic molecules toward Sagittarius B2 since
2016. Firstly, we detected widespread CH,OHCHO and HOCH,CH,OH emission in Sagittarius B2 using the Shanghai
Tianma 65 m Radio Telescope. Our observations show for the first time that the spatial distribution of these two important
prebiotic molecules extends over 15 arcmin, corresponding to a linear size of approximately 36 pc. These two molecules
are not just distributed in or near the hot cores. The abundance of these two molecules seems to decrease from the cold outer
region to the central region associated with star formation activity. Secondly, we found evidence for the existence of two
peptide-like molecules in space for the first time, including propionamide (C,HsCONH,) and cyanoformamide
(NCCONH,). Our observing results indicate that propionamide emission comes from the warm, compact cores in
Sagittarius B2, in which massive protostellars are forming. The column density of propionamide toward Sgr B2(N1E) is
three-fifths of that of acetamide, and one-nineteenth of that of formamide. These detections suggest that large peptide-like
molecules can form and survive during the star-forming process and may form more complex molecules in the interstellar
medium (ISM). Thirdly, mapping observations of HCONH, and CH;CONH,, two of the simplest peptide-like molecules,
are performed toward the Sagittarius B2 complex with the IRAM 30 m telescope. The spatial distributions of the excitation
temperature and column density of HCONH, in the molecular envelope of Sgr B2 are obtained by rotation diagrams. The
results show that the excitation temperature ranges from 6 to 46 K in the molecular envelope of Sagittarius B2. The
abundance ratio of CH;CONH,/HCONH, varies from 10% to 20%, while that of HCONH,/HNCO ranges from 1.5% to
10%. CH3;CONH, is enhanced with respect to HCONH, in the northwest region of Sgr B2. One transition of H>CONH, is
detected toward 12 positions of Sgr B2, from which a '>C/"*C ratio of 28.7 is obtained. A time-dependent chemical model
with a short-duration X-ray burst is used to explain the observed abundances of HCONH, and CH;CONHj,, with the best-
fitting result at T4,y = 53—56 K. More chemical reactions are required to be included in the model since the modeled
abundance is lower than the observed one at the observed Ty, Lastly, the research advances on recent chemical studies of
Sagittarius B2 are reviewed. In the future, observations with the ALMA band 1, ng-VLA, and SKA are expected to play
key roles in this exciting field.

Galactic Center, molecular cloud, Sagittarius B2, radio spectrum, complex organic molecule
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