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Metal-poor stars tend to be hotter. 



First stars are massive, faint, metal-poor and 
rare.

lM≈10-1000 M⊙

lz≈10-50

lZ≈0

lT≈ 105 K

Yoshida et al 2003
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However

Hosokawa et al 2013

RED?
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Rapid accretions push down the temperature.
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Hosokawa et al 2013



More massive halo can result in rapid accretion.

Lyman-Werner background
Dynamical heating
…

Visbal et al 2014



Rapid accretion phase cannot be sustained.

Wood et al 2021



We might see a broad continuum enhancement.

Wood et al 2021
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Frapid accreting

Fquiescent



Observation possibility

Wood et al 2021



Summary

• Pop III stars could be red during rapid accretion phase.

• JWST/LUVOIR can detect these color variations in the future.



Comment and Question

• Such rapid accreting Pop III stars will change the understanding 

of the mechanism for first star formation.

• The reddening spectra might be strongly attenuated.

• We need extra strong evidence to distinguish such PopIII stars 

from Pop II or Pop I stars.


