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Why do they matter?



Secondary Atmospheres

What are planets made of?

Type of atmosphere depends on precursor rocky material 



Exoplanets Earth

Atmospheric spectra

Interiors?

Measurements 

Rock record

Initial state?

What we need

Linking atmospheres and interiors



No studies on compositions and temperatures relevant to magma oceans

Solubility Law

𝑋 = α𝑃𝛽Mole fraction dissolved in melt

Partial pressure in atmosphere

Solubility constant

What are planetary atmospheres made of?

Stoichiometric coefficient

Quantify volatile solubilities in growing planets
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4. Fourier-Transform InfraRed of gas 

• Species

• Pressures

1. Rocky starting composition 

SiO2, MgO, Al2O3, CaO, FeO

2. Gas mixtures

CO, CO2, H2, N2, H2O, Cl2, SO2

3. Laser Heating
Temperatures up to ~3000 °C

Create miniature rocky planets in the laboratory

What compositions do we need to study?
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Planetary diversity

Use stars to estimate planet composition

Core-less

Fe-rich core

Si-rich core

How do we verify our predictions?
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Modelling lava world atmospheres

1. Vaporise melt (VapoRock or MAGMA)
Wolf et al. (2022), Schaefer and Fegley (2004)

2. Atmospheric speciation (FastChem)
Stock et al. (2018)

3. Atmospheric structure & spectrum (HELIOS)
Malik et al. (2017)
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Volatile distribution

Pre-biotic chemistry

Exoplanet 

compositions

ImplicationsApproach

Laboratory measurements of 

gas and melt




