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Context
Evaluating the contribution of TP-AGBs to the integrated infrared SED

A late stage of low- and intermediate-mass stars, that are bright, low-temperature, and short-lived (~ 3 Myr).

The contribution of TP-AGBs can be important when a stellar population age is ~0.2−2 Gyrs.

Understanding of pulses and mass loss is essential to predict the TP-AGB evolution.

There are several population synthesis models with different TP-AGB contributions.

Maraston (2005):  a large TP-AGB contribution in 0.2−2 Gyr, TP-AGB-heavy (M03) model

Noël et al. (2013): M03 model is updated based on new observations, TP-AGB-mild (M13) model

Conroy et al. (2009): a slow transition to the TP-AGB phase, TP-AGB-light (C09) model

Bruzual & Charlot (2003): widely used with a negligible TP-AGB contribution, TP-AGB-poor (BC03) model

Quiescent high-redshift galaxies are ideal laboratory to evaluate the TP-AGB contributions.
The spectral energy distribution is dominated by old stellar populations with ages of ~ 1 Gyrs.

The inspectation of the TP-AGB contribution is first enabled by high-quality near-infrared spectra provided by JWST.

Observation & Instrument
Quiescent galaxy candidates (z ~ 1) were selected from CANDLES extended Groth strip catalog.

The candidate list was crossmatched with the near infrared spectra obtained with the JWST/NIRSpec in the archival data (CEER, DD-2750).

Three low-resolution spectra were available with sufficient signal-to-noise ratios (D36123, 8595, 9025).

Results & Discussion
The spectrum shows strong absorption features in 0.5−1.0 μm, suggesting the existence of TP-AGBs.

The optical spectrum suggests that the stellar population is about ~1 Gyr.

No model can reproduce the obtained spectrum, especially at the absorption features in 0.5−1.0 μm.

The TP-AGB-mild model is moderately preferred, while it also needs updated (templates & metallicity distribution).

Stellar population models have been calibrated against clusters in the Magellanic Clouds (= subsolar metallicity).

The results of the SED fitting significantly differ with the models, suggesting the importance of  the TP-AGB contribution.
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Absorptions by RGBs are shallow
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