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Underpinning the CO line ratio; towards precision
gas measurement in extra-galactic astronomy
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The project aims to understand the variation of the line ratio between carbon monoxide (CO) J=2-1 and J=1-0 line

in nearby galaxies. We have completed the low spatial resolution study using Total-Power array data obtained at ALMA.

The low resolution study revealed the radial variation in the line ratio, and discovered for the first time, that the radial

trend is dependent on whether the galaxy hosts a large stellar bar structure.

In addition, we also find that the line ratio

changes not only spatially but spectrally, indicating that gas dynamics affect the line ratio, either via change in gas

density or temperature.
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Fig.1: The CO line ratio R along the major axis of galaxy
NGC1097 for different gas recession velocity. Contours
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correspond to the region modeled by rotating concentric

rings (i.e., galactic rotation)

Fig.2: Radial variation of R in ALMA-FACTS galaxies.

Square, Triangle and Circle plots correspond to
non-barred (SA), intermediate bars (SAB) and barred
(SB) galaxies.
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