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1. Abstract—Accurate 7.4 of RSGs

The effective temperature ( Tog) of red supergiants (RSGs) is important in stellar and galactic astronomy, yet some significant difficulties remain. Among spectroscopic approaches to determine
T, the methods using atomic lines in high-resolution spectra have some advantages compared to those using molecular bands; relatively shallow atomic lines are less affected by the uncertain
temperature structure in the upper atmosphere of RSGs. A promising approach is the line-depth ratio (LDR) method using ratios of line depths of two atomic absorption lines, which has been
successfully applied to various kinds of late-type stars.

In this work, we established the relations between T.; and LDR of two Fe1 lines based on well-known red giant. Our LDR indicators are expected to give the consistent T.g scale for both red
giants and RSGs because the LDRs of two Fe1 lines are insensitive to the surface gravity. We then measured 7.4 of ten nearby RSGs including Betelgeuse observed with the WINERED
near-infrared high-resolution spectrograph (0.97-1.32um, R = 28,000) to a precision of 30-70 K. Combining these T.g with the parallaxes in the Gaia EDR3, we also determined the
bolometric luminosities of the RSGs. Our effective temperatures and luminosities show good agreements with the Geneva's stellar evolution model.

2. Introductionl—Is T using TiO molecule accurate? 3. Introduction2—Line-depth ratio as an 7. indicator
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Figure 1: Comparison of T.g of RSGs in LMC/SMC Figure 2: Comparison of T.g of RSGs in Figure 3: An LDR-T.¢ relation of Fe1-FeT pair is Figure 4: Spectra of red giants with decreasing T4
determined with the TiO molecular band by two works LMC/SMC determined with two methods independent of the luminosity class (Jian et al. 2020). (Taniguchi et al. 2018).
(Levesque et al.2006; Davies et al. 2013). (Davies et al. 2013).

5. Results: T.f of RSGs using the LDR method

» We calibrated 12 LDR-T.¢ relations of Fel-Fe1 line pairs.
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