
⚫ Understanding a galaxy’s evolution requires determining its stellar population properties.
⚫ Optical wavelengths have been commonly used for the analysis, but have limitations like 

age-metallicity degeneracy.
⚫ NIR would mitigate some issues found in the optical studies.
⚫ NIR light is dominated first by RSG, then by RGB, RC, and AGB.
⚫ These populations are weakly dependent on age 
→ metallicities and abundances can be measured without age uncertainty.

⚫ CO and OH (3.3μm) molecular lines are useful to measure the O abundance.
⚫ However, the current NIR models are not mature (reliable) due to such as how to account 

for the influence of TP-AGB stage.
⚫ Model spectra have been studies with galaxy spectra (i.e., CSP) → should be done with SSP.
⚫ → Spectroscopy of globular clusters in NGC5128 with TripleSpec4 on SOAR 4.1m.
⚫ R~3500 0.9-2.4 simultaneous spectroscopy with a long slit.
⚫ Sample from the public optical spectral catalog (Beasley+08)
⚫ [MgFe]’: proxy for metallicity, Hβ for age.

How reliable are NIR stellar population models?

Fig2 in Paper II →
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 Fig.1: Optical/NIR properties of the sample.

(Left):
• Most of the sample appears to be older than the age of the Universe (age zero-point problem).
(Right)
• #G279 has larger Hβ EW and bluer in J-H.

• Identified as a young (1.7 Gyr) cluster by optical spectroscopy.
• Deeper NIR data are needed for further analysis.

• #45 and #39 have bluer in J-H.
• They may contain hot horizontal branch stars (T~1e4K) → bluer in NIR.
• Index analysis or spectral fitting would provide more details and constrain models.

(first paper of a series of 5 papers)
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• For the first time, the age 
zero-point problem has also 
been identified in NIR (Paβ), 
independent of isochrones.

• Enhancement of α-element 
(affecting temperature and 
luminosity of stars) failed to 
resolve the age problem.

• Inclusion of binary systems 
could have an impact.
• Can cause younger age.

• Note that NIR model spectra 
used in BPASS have 
uncertainties in the 
treatment of cool giants and 
molecular bands.

https://arxiv.org/abs/2412.13585


https://www.wikiwand.com/en/articles/Red-giant_branch
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