P-V Equations of state


The 3rd order Birch-Murnaghan Equation of state:



	

Using  the Eulerian strain:


	

The Birch-Murnaghan EOS to 4th order can be written as:


	

where 

	

and 

	

Vinet Equation of State


	



where  and 


Each student should go through the exercise of deriving the Birch-Murnaghan equation (to at least 3rd order) and the corresponding expression for the bulk modulus from a series expansion of the strain energy.  For guidance, see:

FD Stacey et al., Finite Strain Theories and Comparisons with Seismological Data, Geophysical Surveys, 4, pp.189-232, 1981.

JP Poirier,  Introduction to the Physics of the Earth’s Interior, Chapter 4, section 3
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