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Dependence of the C/O ratio on the Initial Mass and
Metallicity of the Asymptotic Giant Branch Stars
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Abstract

Because carbonaceous dust is expected to form in C-rich AGB stars and to be injected to interstellar

space, C-rich AGB stars can be important resource of dust in galaxies in the early universe. But the

dependence of C/O ratio on the initial mass and metallicity of AGB stars as well as the dust formation

and mass loss in metal poor stars has not yet been investigated systematically.

In this study, (I) we investigate the dependence of C/O ratio on the initial mass and metallicity of AGB

stars employing Modules for Experiments in Stellar Astrophysics (MESA) and find that all stars with

initial mass M;ni+ < 4 Mg evolve to C-rich AGB stars except the star of 4 Mg with solar metallicity.

(I) By adopting the criterion for realizing dust driven wind derived from the model calculations of dust
driven wind, it is found that all stars which encounter the TDU and finish HBB (if HBB occurs) satisfy
the criterion for the dust driven wind except stars with 2 My and Z < 107*. (II)In initial mettalicity Z

= 0, where we don’t know whether mass loss occurs or not, We compare models including mass loss with

ones including no mass loss and found that we should use mass loss rate considering dust formation.
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1: ¢ for Z=0(red), 10~7(green), 1075(blue),
10~3(yellow), 0.019(black) as a function of the total
mass for the AGB star model with M;,;+ = 3Mg
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2: Comparison for evolution of surface elemen-
tal ratios by number between Reimers as mass loss
ratio and no mass loss with M;p;; = 2Mg and Z =

0. Explanation of line colors are in figure.
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3: Age (in units of Myr) of stars meet-

ing dust driven criterion for M;,; = 2Mg(red
plus), 3Mg(green cross), 4Mg (blue asterisk), and
5Mg (magenta square dot) as a function of metal-

licity. Dot line indicates solar metallicity.
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4: Total mass (in units of M) of stars meeting
dust driven criterion as a function of metallicity.

Symbols and line are same as Fig.3.
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