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Strong spectral features from asymptotic giant branch stars in distant quiescent galaxies

TP-AGB-poor TP-AGB-light TP-AGB-mild TP-AGB-heavy
Luetal, 2024, publishedin Nature Astronomy (arXiv:2403.07414) BCO03 C09 M13 MO5
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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
Noél 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 s first enabled by high-quality near-infrared spectra provided by JWST.
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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/NIRSpecin 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 pm, 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 featuresin 0.5-1.0 ym.

The TP-AGB-mild modelis 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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Table 1| Stellar population properties of D36123

Rest-frame spectral range Property BCO3 TP-AGB-poor CO9 TP-AGB-light M13 TP-AGB-mild MO5 TP-AGB-heavy
Right ascension (RA) 14h19m34.258s Declination (dec.) +52°56'23.079"

Redahit 10741322 10757952 108292 1075722
m.(40°M,) 14035077 14895027 1167/952¢ 15521955
Age (Gy) 16611952 07519eE 0621:352 22242385

Full 2z, 10441502 20005520 1589:325) oss2:523

(03-20um) A 0.000:35%2 01567351 042432 0.000:32%
wey) 02411598 0104+35% 0100'39% 0707°338
SFRoest (Moyr™) 02947393 0.099%3:9% 0.311:29% 1.32019:9%
SFRuest/SFRoes 0.019735% 0.01435:9%2 0.02475:0%1 0.36875.9%
X 596 529 390 1026
Redshif 107655 10931920, 1081°928 107513522
M. (10°M) 1581:00% 1750198 10763008 153532
Age (Gyr) 16271002 1.446100% 0712159 2183%0.9%8
212, 23001504 0300133 12859520 09907522

R i A 0.000:33%4 00785322 0068/ 000013288

0.5-1.0pm) TGy 0.028+0.9% @i 0.09515.50% 06901507
SFRe(My) 000010258 00007505 0084132 1306502
SFRues/SFRyesk -0 -0 0.01129% 036310527
2 322 231 163 837
Yo 4467 308.4 157.9 1721

The first column denotes the rest-frame range of the dopted in the spe L fit. The third list tr)e best-fitting physical properties derived by four models with

different TP-AGB treatments. Specifically, the total stellar masses were based on the Chabrier IMF™. The age is the
the SFH. The best-fitting d errors d from th ibuti
SFRL../SFR . isa Wwhere SFR,.., was d
reduced x* within the masked 0.5-1.0pum region during the spectral fit.

ighted age, that is, the
f ), with the former obtained for the minimum x* The errors were determined after rescaling to x2 = 1
d from the best fit by adopting delay-T models, and SFR,.y, corresponds to the SFR maximum at t=T. X, .. presents the

over the look-back time weighted by



