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Are there water rich exoplanets?
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Growing evidence for rock-ice mixing
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AGENDA

* Approaches to determine the phase diagram for these mixtures

e DFT to calculate the EOS for these mixtures
e Method
e Results

* Giant impact simulations - a collaboration with Sarah Stewart
* Results

e Conclusion
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Calculating the EOS of binary mixtures

| icaltherm nami

(indirect) fitting the EOS for the mixture as a
linear combination of end-member EOSs

MgO EOS H,O EOS

Mix EOS = Z)(=H20 conc.(1 — xi)(MgO EOS) + (x;)(H,0 EOS)

(ﬂ

(direct) simulate EOS of the mixture with DFT
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Method: building the rock-ice systems

MgSiO; - pv, ppv MgO - B1
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Method: analyzing simulations

These binary mixtures contain several elemental species

O ©

MgO +H,0 MgSiO; +H,0
(OXygen)roi (oxygen)ice (0Xygen)roci (oxygen)ice

For analysis purposes, it was beneficial to consider the rock & ice oxygens separately

silicon
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Method: quantitative evidence for mixing
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Results: isochore plots

Kovacevic | Europlanet Science Congress September 2024 | Berlin, Germany

24



Results: isochore plots
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Results: isochore plots
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pmmmmm e ZOTIROSITION (WT.
MgSiO;: H,O0 MgO:H,0
i 29wt. % H,0 33 wt. % H,0

__________________________________________

Collab: giant impact simulations

Collaboration with Sarah T. Stewart at U.C. Davis

INITIAL CONDITIONS
Mpianet (0.7 —4.68 Mg)
wt% H,O (15 - 44%)

Rplanet (1-1.86 REB)

4 h
6 -22 % ‘rock’
mechanically mixed up
Bl = water into the H,O layer
B = rock \ y

B =ion
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(emmmmmmeennn-COMPOSItioN (wt. %),
| MgSiO;:H,0 MgO:H,0 |

Collab: giant impact simulations | zwuho swwmo

Collaboration with Sarah T. Stewart at U.C. Davis

- = water
B = mixture
B = rock

Bl -=ion
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