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26Al key control on rocky planet composition

e [raction of planetary systems enriched with 26Al
= \/olatile loss & differentiation in planetesimals

e Systemic dichotomy:

= Not-enriched: ocean worlds
@ Statistically traceable w/ near-future data?

= Discernible by transit radius alone

Thibaut Roger

= |ncreasing statistics on M star systems

A water budget dichotomy of rocky protoplanets from 26Al-heating
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EXoplanet diversity

Cold Ho/He
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Water carrier during accretion?
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Plethora of water worlds (?)
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Radiogenic heating, logio [W/kg]

Radiogenic heating in early Solar System
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Radiogenic heating, logio [W/kg]

Radiogenic heating in early Solar System
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Radiogenic heating, logio [W/kg]

Geodynamic evolution of planetesimal interiors
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VWater l0ss from planetesimals

Decrease of planetesimal water abundance

Stability of hydrated silicates 0 -
.C§5
o ~ -0.5
A Tchir =
atg+ /[ chl+ N
S _lamph/ tic+ ki amph 1.0 -
= amph amph ""i :
- & .
g ~ hydrated silicates s O
— &9 -—
S / 2 L, 0.25= log,, Al /Al
o _Ap_prg;«_ pressure a_t csnt_er_of_ - . :
= Vesta-sized Lundifferentiated planetesimal “CJ : 0.5
s : § -+ 3km
o -2.5- 0.75
S | | | I A { == 10km
500 600 700 800 900 1000 1190 1200 3.0 — 50 km
T[C] 0.01 0.03 0.1 0.3 1.0 3 5

Time after planetesimal formation t [Myr]

< T =( °C: Water ice melts

Fu & Elkins-Tanton (2014) Lichtenberg+19b



Planet accretion altered by 26Al

Enrichment with short-lived radionuclides (26Al + 60Fe)
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26Al-heated icy planetesimals forming planets
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Rapid dehydration of water-rich planetesimals
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26 A\l controls bulk water content

Final planetesimal H,O abundance /1, ;. Synthetic exoplanet populations
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26 A\l controls bulk water content

Final planetesimal H,O abundance /1, ;. Synthetic exoplanet populations
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26 A\l controls bulk water content
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26 A\l controls bulk water content
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26 A\l controls bulk water content
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26 A\l controls bulk water content

Liquid water

Leger+ 04, Sotin+ 07, Alibert 14, Noack+ 16/17

Liquid water

Synthetic exoplanet populations

10 x 26Alo

1.0 x 26Alg

Median

03 X 26A|@

Interquartile range

0.1 x 26Alg

| |
0 S 10 15 20 25 30
Final bulk planet water mass fraction [wt%]



26Al shapes exoplanet structure

Solar 26Al versus no 26A| heating

Intra—system size correlation (Weiss+ 18, Millholland+ 18)
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26Al shapes distribution systematics

ESO/M. Kornmesser

Intra—system size correlation (Weiss+ 18, Millholland+ 18)
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26Al shapes distribution systematics

ESO/M. Kornmesser

Intra—system size correlation (Weiss+ 18, Millholland+ 18)
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26Al key control on rocky planet composition

e [raction of planetary systems enriched with 26Al
= \/olatile loss & differentiation in planetesimals

e Systemic dichotomy:

= Not-enriched: ocean worlds
@ Statistically traceable w/ near-future data?

= Discernible by transit radius alone
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