




In 1960 W. S. Fyfe proposed that the effect of high pressure deep 
inside the Earth’s mantle may be to collapse the atomic orbitals of 
iron from the high-spin to the low-spin state. 

This transition would represent a major change in chemical-
bonding character for iron, with predictions suggesting as much as 
a 45% collapse in the ionic volume of ferrous iron in silicates and 
oxides (Shannon & Prewitt, 1969). 

Elastic moduli, thermal conductivity, electrical transport, and 
other physical and chemical properties of Fe-bearing minerals 
could thus be dramatically changed at depth due to the spin 
transition. Consequently, there has been much interest in the spin 
transition, and high-pressure studies have demonstrated that it can 
indeed take place in the minerals present in the deep mantle.
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Material: (Mg0.944,Fe0.056)O single crystals (55×45 ×15 μm) 

Method: DAC + ISLS (Impulsive Stimulated Light Scattering)
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Conclusions

1. The elastic moduli of (Mg1–x,Fex)O (x = 0.06) ferropericlase

exhibited up to 25% softening over an extended pressure range 

from 40 to 60 GPa. The magnitude of softening increases with iron 

content up to at least x = 0.20.

2. The spin transition in (Mg,Fe)O is too broad to produce an 

abrupt seismic discontinuity in the lower mantle,and the transition 

will produce a correlated negative anomaly for both compressional

and shear velocities that extends throughout most, if not all, of the 

lower mantle. 
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