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Earth’s Core from Seismic Observations
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Geo-Cosmochem. Provide Candidate Comp.
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Mineral Physics
Establishes Major Element Composition
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Geodynamo Supports Fe-Ni Core
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Earth’s Core Consists of Fe-Ni Alloy
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Density Deficit in Earth’s Core
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Constraints from Geo-Cosmochem
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Constraints from Mineral Physics
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Dynamo Power from Chemical Convection
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Light Element Comp. of Earth’s Core
H, C 0,5 Si
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Thermal Power and Melting Temp.
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Chemical Power & Melting Interval
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Radiogenic Power: K, U, Th

Sulfur enhances K and U solubility in alloy
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Temperature (°C)

117

NBO/T = 0.7 + 0.1

Dy (sulphide / silicate melt)

In(Dy) = 4.3 -11,142/T for r* = 0.99

1,727 1,400 1,156

P=2GPa |

0.01 b
0.50 0.55

Inverse temperature, 1,000 x 1/T (K™")

0.60 0.65

Murthy et al. 2003 Nature
Hirao et al. 2006 GRL 35 ppm

0.70

pysulfide/silicate ~

U negligible

Sulfur Series

0.002
0.0015
0.001 - *
0.0005 - A
oA A
0O 5 10 15 20 25 30 3

S content wt %

Wheeler et al. 2006 GCA

A U:1850°C
2-3GPa

& U:1850-
2000°C
10 GPa




Light Element Comp. Also Important for

Accretion history
and volatile budget

Carbon-Based Life

Origin of life o ®l®®

Hvdrocarbons
Amino acds & protains

and long-term habitability Carboyortes L

More amino acids & proteins
Nucleic acids, RNA, & DNA
Single atoms of iron, copper. magnasium for some protains

Climate and Dynamics:
Deep volatile cycles




Constraints from Reproducing Density Deficit
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More Constraints from MP Single Phase
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More Constraints from MP Binary Systems
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Geo-Cosmo Chem Constraints: Solubility in Fe
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Core Composition from Atmosphere Neutrino

Neutrino oscillation depends on electron density, which
scales with mass density (p) ¢ atomic number (Z) / mass number (A)
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Light Element Composition of Earth’s Core
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