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Three types of AGB

stars:
M-type: C/O <1
S-type: C/O ~ 1

C-type: C/O > 1 \\‘)/ 7
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Condensation Computations

* Useful to interpret and
predict grain composition
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* Depend on total pressure
and bulk composition

Initial Condensation
Temperature (K

e C/Oratio
e Solar C/O is ~0.56
e O-rich: silicates and

oxides
* C-rich: carbides and 04 06 08 10 12



How to change bulk elemental composition

e C/O ratio

* Metallicity

* Atomic ratio of a heavy element to hydrogen relative
to the respective ratio in the Sun

* Condensation at non-solar metallicity has not been
Investigated beyond a few exploratory calculations



4 TiC-C-SiC

Graphite grain with
central refractory
carbide crystal
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Method

* Thermodynamic equilibrium calculations
* Reducing conditions: C/O =1.2 (Lambert et al. 1986)

* Uniform metallicity factor for all elements heavier
than He

* Ranging from 0.01 to 100 times solar metallicity, [-2]
to [2]
*C/O=1.1and 3.0 also investigated
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Key points

* Increasing metallicity increases condensation
temperatures

e TIC-C-SIC is favored at subsolar to solar
metallicities and intermediate to high pressures

* Metallicity determines the pressure dependence of
graphite condensation
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Increasing Metallicity Increases Condensation Temperatures

Starting Condensation Temperatures for TiC, SiC, and C, C/O = 1.2
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TiIC-C-SIC is Favored at Subsolar to Solar Metallicities

Starting Condensation Temperatures for TiC, SiC, and C, C/O = 1.2
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Metallicity Determines the Pressure Dependence of Graphite

Condensation
Starting Condensation Temperatures for TiC, SiC, and C, C/O = 1.2
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Metallicity Determines the Pressure Dependence of Graphite

Condensation
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Metallicity Determines the Pressure Dependence of Graphite

Condensation
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Metallicity Determines the Pressure Dependence of Graphite

Condensation

[M/H] = 0.0
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Metallicity Determines the Pressure Dependence of Graphite

Condensation
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Metallicity Determines the Pressure Dependence of Graphite

Condensation
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C-bearing Condensation Sequence
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Key points \

* Increasing metallicity increases condensation
temperatures

* Metallicity determines the gas chemistry, which
determines the pressure dependence of graphite
condensation

e TIC-C-SIC is favored at subsolar to solar metallicities
and intermediate to high pressures
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In progress: change C/0 ratio and [M/H]
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