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In order to investigate the origin of nitrogen-bearing complex organic
molecules in high-mass star-forming regions, we observed high-mass star-forming regions at various
evolutionary stages by using ALMA. The observations of the deuterated molecular lines revealed that
there is diversity in the initial conditions of high-mass star formation and that the temperature of

the initial conditions of high-mass star formation can be higher than that of low-mass star
formation. In addition, it was found that the abundance of nitrogen-bearing complex organic
molecules varies among the observed high-mass star-forming regions, and this variation is likely due
to differences in the properties after star formation rather than differences in the initial
conditions before star formation. It is suggested that the heating process of dust is related to the
origin of nitrogen-containing complex organic molecules in high-mass star-forming regions.
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