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Origin of H-point anomaly?

D.L. Farber et al.; Phys. Rev. Lett. 96, 115502 (2006); High Pressure Research 26, 1 (2006)
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Pressure evolution of the H-point anomaly:
experiment and theory
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Reduced wave vector

Gradual disappearance of H-point anomaly
» reduced electron-phonon coupling
« shift of Fermi level with respect to p-like bands
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IXS in Earth science

The preliminary reference
Earth model (PREM)
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hcp iron: Raw spectra and phonon dispersion
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V; from initial slope of dispersion curve via sine fit
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Sound Velocities in the Core
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» Linear dependence of V, (p): Birch law
- Inclusion of light elements needed!

The turopean light Source G. Fiquet et al.; Science 291, 468 (2001)
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Sound Velocities in the Core
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The European Light Source J. Badro et al.; Earth Plan. Science Lett. 98, 085501 (2007)
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IO — (1_ 'x)IOFe + xIOle = pseismic
Simple composite model
VFe . Vle

V = — Vseismic
d-x)V, +xV,,

Proposed composition of the core

Element Fraction (wt%) Conzfp))/rss;sion Inrl:g?C(lDec;re Oullﬂe?dggre
0 (Wt%) (Wt%)
Si 2.3 1.28 2.3 2.8
@) 1.6 1.33 minor 5.3
S2 9.7 2.51 minor minor
S 3.6 1.05 minor minor
C 1.0 1.40 1.0 .
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Determination of the phonon density of states

* Incoherent inelastic neutron scattering
- sample volume: 104 mm?3
- f(Q) versus b

* Nuclear inelastic scattering
- no need of MOssbauer isotope

Prerequisites

* Uniform sampling of the Brillouin zone
 Mutual annihilation of “selection rule”-terms

The European Light Source A. Bosak and M. Krisch; Phys. Rev. B 72, 224305 (2005)
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Test case: polycrystalline diamond
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The European Light Source Ab initio calculations: P. Pavone et al., Phys. Rev. B 48 (1993) 3156
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