Mineral Physics Lectures Overview:

|. Overview of Earth Materials (L)
2. Deep Earth Mineralogy (A)
3. Thermodynamics (L)

4. Elasticity (A)
5. Lattice Dynamics (L)
6. Transport Properties (A)

/. Ab Initio Methods (L)
8. Experimental Challenges (A)
9. “building a planet” (L&A)



Earth Mineralogy:

|. ions and radii

2. X-ray diffraction review

3. Pauling’s rules

4. Pressure trends

5. Earth mineralogy

6. Post-perovskite phase transformation?
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today: Fe in core/ O, Si, Mg in mantle
Al--elasticity lecture
H--rheology (transport) lecture



hydrogen

Spectrum .............
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tra of Fe
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electronic structure: hund’s rules
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how are ionic radii determined?
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Goldschmidt & Pauling rules for creating structures:
|. geometric considerations
2. charge neutrality

3. Other effects
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hexagonal close packed

A B AB..



cubic close packed
or

ABCABC..

face centered cubic



Fe in the core?

fce bcc



two different sized spheres:
O and Si







two different sized spheres:
O and Mg




real MgO structure
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rules for creating structures:
|. geometric considerations

2. charge neutrality
3. Other effects
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rules for creating structures:

3. Other effects

i. Energetics:
(polyhedra face sharing>edge sharing>vertex)
ii. Principal of Parsimony:
fewer rather than more structures
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S5i:30 mantle mineralogy

orthopyroxene



majorite garnet



akimotoite



5i:20 mantle mineralogy

olivine



ringwoodite






Murakami et al, 2004
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post-perovskite phase transformation!?
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