Optical Mineralogy Lab #2 – Relief and Becke Lines

In this lab, you will examine the minerals epidote, garnet, quartz, calcite and halite in an oil immersion. 

In the technique, drop a small amount of liquid onto a glass slide, then tap out a few grains of a mineral onto the oil (if the grains do not fall onto the oil, just roll them in the right direction, until they are immersed). Then, to protect the objective, place a cover slip over the sample (if you get oil on the objective, all your following observations will be off!).

Demonstration: (a) Look at slides 1 (fluorite) and 9 (almandine garnet). These minerals belong to the isometric crystal class and are therefore isotropic in their optical properties. Cross the Nicols and note that the field of view is dark, even when the stage is turned. Compare these minerals to any others in the set, which are all anisotropic (b) Use slide #5 in the Refractive Index Slide set: This is the mineral Labradorite, and it has a higher value of n compared to the immersion medium. Close the diaphragm about 2/3 or 3/4 of the way for better relief.  As you lower the stage, the Becke lines should migrate into the mineral.

1) For any one of the minerals,

(a) Immerse the mineral into an oil with a very high refractive index, describe the relief, state whether the mineral or oil has the higher refractive index (look for Becke lines). State the oil and mineral you selected, and indicate whether Becke lines moved in or out of the mineral, as the stage was lowered.

(b) Now select the same mineral, but immerse it in an oil with a very low value for n, and again describe the relief, and sate whether the mineral or oil has the higher refractive index (look for Becke lines). State the oil and mineral you selected, and indicate whether Becke lines moved in or out of the mineral, as the stage was lowered.

2) For each of the minerals

Look up in DHZ the value(s) for n.

(a) For minerals that are isotropic: select an oil that as closely as possible matches the known value. Does the relief approach zero? If it does not, suggest some reasons why. Which oil did you use?

(c) For the anisotropic minerals: Does DHZ list two or three values for n? Give all values. What is the crystallographic system for the mineral? Select an oil that splits the difference between the different values for n, and write your observations regarding the range in relief that you see, once the mineral grains are immersed. Which mineral shows the greatest range of relief? Does this make sense, given the values for n? Can you see the dispersion effect with a splitting of the blue and red lines? If so, for each minerals state the colors of the lines and whether they move toward or out of the grain as the stage is lowered. 

