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Cold Slabs, Clapeyron Slopes

and Whole M antle Convection
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Clapeyron Slope
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Cold Slabs, Clapeyron Slopes
and Whole M antle Convection

endothermic reaction
R, =- g2y (Dr)(?2/2P)(?P/ 2T ), DT
Clapeyron dope must be greater than... ask a geodynamicist
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Determination of

Phase Equilibria
ex-stu
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The Laser-Heated Diamond Anvil Cdl

X-ray diffraction
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Techniques
X-ray Diffraction
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Temperature M easurements

2ephc
5 2expp 1€ 3.1
P T 5 1

T=1700+75 K
600 700 800
wavelength (nm)

Kavner and Panero, PEPI 2004



Pressure M easurements.
Equations of State




Constant Temperature
Equations of State

f=[(vivg) %3 1]/2
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Constant Temperature
Equations of State
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Lecet d., 2004
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PVT Equations of State

Model for internal energy:

e.g. Debye Qp/T 3
Esh =kg T(T/Qp)° 2 §

X_dx
o e -1




Determination of
Clapeyron Slopes
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Clapeyron slope = no constraint (Shim et al., 2001; Chudinovskikh et al., 2001)




Sources of Error

Non-hydrostatic stresses
Pressure standards
Temperature and pressure gradients
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Sources of Error

Non-hydrostatic stresses
Pressure standards
Temperature and pressure gradients

Kavner and Duffy, 2003



Sources of Error

Non-hydrostatic stresses
Pressure standards
Temperature and pressure gradients
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Parriseon Shimet d., 2001



Sources of Error

perature and pressure gradients
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Determination of
Clapeyron Slopes
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Interpretation of Tomography:
Compositiona Variations
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Interpretation of Tomography:
Compositional Variations
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Quantum mechanical or classical
—effects of a priori assumptions
—size of calculation, time for calculation
General approach:

G of each phase
PT-space for lowest energy

Limitations,
Temperature
Multi-component systems




Elastic Moduli (GPa)
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Van Heijst, Ritsema, and Woodhouse [1999]



