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1. Abstract—Metallicity measurements of red supergiants (RSGs)

Thanks to recent large spectroscopic surveys of the Galactic-disk stars such as APOGEE, it is now well known how the chemical abundance distribution changes over the Galactic disk. A
natural step forward is to turn our eyes to nearby external galaxies; measuring the abundances of individual stars, rather than mean abundances. However, spectroscopic observations of such far
stars are usually hard.

To overcome this difficulty, it has recently been proposed to use red supergiants (RSGs) as a luminous (10*L.) tracer of chemical abundances; RSGs at large distances, such as M31/M33

(0.8 Mpc), can be observed with recent high-throughput high-resolution spectrographs such as WINERED /Magellan and CRIRES+/VLT. Therefore, RSGs can be a good tracer to connect the
chemical structures of the Milky Way and external galaxies.

As a pilot study, we observed four RSGs located at around the Galactic bar end and ten Solar-neighbor RSGs with a near-infrared high-resolution spectrograph (YJ bands; 0.91-1.35um). This
wavelength range has an advantage of the weakest strengths of molecular lines contaminating to atomic lines. We have derived the chemical abundances of the RSGs including amongst others
Fe, Mg, Si, Zn, Ge, and Y. We find that the bar-end RSGs have metallicities of ~0.0 dex, which is lower than expected from the radial metallicity gradient of the Galactic disk (= + 0.3 dex).
This low metallicity indicates the existence of an efficient inflow of metal-poor gas toward the bar-end from, e.g., halo or outer disk. Moreover, this sample sets a base line for comparing with
the chemical abundances of RSGs in external galaxies.

2. Introductionl—2D Metallicity distribution

3. Introduction2—RSGs as a metallicity tracer
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5. Method and results—Metallicity gradient

» Effective temperature: line-depth ratio (LDR) method (Taniguchi et al. 2021)
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