Ruby Pressure Scale

Measuring the shift of ruby fluorescence lines is one of the most commonly used means of determining the pressure in a DAC.  Therefore it is important to have a sense of how accurate the ruby pressure scale is.  In this assignment we will compare the most commonly used ruby scale (Mao et al., 1986) with a more recent refinement by (Holzapfel, 2003).  

First read the both articles:

Mao H.K., Xu J., and Bell P.M. (1986) J. Geophys. Res. 91, 4673


Holzapfel, W.B. (2003) J. Appl. Phys. Vol. 93 n. 3 
(this can be downloaded from http://physikwww.upb.de/ag/ag-holz/ldvholz/ldv-231.pdf)
1.  Create an excel spreadsheet or write a program in a language of your choice that calculates the pressure from the shift in the ruby R1 line for Mao et al. (1986) and for Holzapfel (2003).  Assume the measurement was made at 20 C.  If you want to check to make sure your calculation for Mao et al. is correct, here is a little web applet you can play with (http://kantor.50webs.com/ruby.htm).  
2. Create the following plots:

a) Pressure as a function of the R1 shift for each scale from 0 to 100 GPa.
b) The percent difference in the two scales as a function of  pressure 
3. Using the plots, discuss the how you will evaluate the accuracy of studies that use the ruby pressure scale to estimate pressure.   
4. What is the uncertainty in depth is associated with this level of uncertainty in pressure for the core mantle boundary?  Use PREM to answer this question.

