Uniaxial Indicatrix Exercise
Type of fruit ____________________



 Name _________________________________

You have learned about the indicatrix, a geometric construction that represents the index of refraction of light vibrating in a given vibration direction.  You have been given a piece of fruit whose shape roughly resembles the shape of a uniaxial indicatrix.  Imagine that this fruit is the indicatrix for a specific uniaxial mineral.  Use the marker and toothpicks provided and your Nesse textbook as a reference to do this exercise.

1. Your fruit has one orientation in which its circumference is a circle.  Draw in the circle on your fruit.  Sketch the circle in the space below along with its diameter.  The length of the radius of this circle corresponds to a property of the mineral.  What is this property?  Label the radius in your sketch with the correct symbol for this property.  This section of the indicatrix has a special name – what is that name?  What would be the direction of a wave normal for light vibrating in the plane of this circle?

Have instructor check your sketch and your fruit! (check here) ____________

2. Your fruit has another orientation that is an ellipse with one axis similar to the diameter/radius in part 1 and one axis having the largest (or smallest) length possible for your fruit.  Draw in this ellipse on your fruit.  Sketch the ellipse along with its axes in the space provided below.  What do these axes represent?  How are they related to the ordinary and extraordinary rays?  Label the axes in your sketch with the correct symbol.  This section of the indicatrix has a special name – what is that name?  What would be the direction of a wave normal for light vibrating in the plane of this ellipse?

Have instructor check your sketch and your fruit! (check here) ____________

3. Put 6 toothpicks in your fruit/vegetable indicatrix to represent the three crystallographic axes.  One of the crystallographic axes corresponds to the optic axis.  Use colored toothpicks for the optic axis.  Which crystallographic axis is this?

Have instructor check your fruit! (check here) ____________

4. Put a toothpick in your mineral at a random orientation.  Imagine that the toothpick represents a wave normal.  Draw an ellipse on your fruit that represents the wave front associated with this wave normal.  Sketch that ellipse and the ellipse axes in the space provided below.  What do these axes represent?  Label the axes with the correct symbol.

Have instructor check your sketch and your fruit! (check here) ____________

5. What is the birefringence of the mineral when light is vibrating in the circular section? (minimum, maximum)  What interference color will be observed in this circumstance?  What would the orientation of the c-axis of the mineral be relative to the microscope stage?

Have instructor check your answer! (check here) ____________

6. What is the birefringence of the mineral when light is vibrating in the principal section? (minimum, maximum)  What interference color will be observed in this circumstance?  What would the orientation of the c-axis of the mineral be relative to the microscope stage?

Have instructor check your answer! (check here) ____________

7. How does the birefringence of the mineral for light vibrating in the random section that you sketched for #4 compare to the light vibrating in the circular and principal sections?  How does the interference color compare to that described in #5 and #6?

Have instructor check your answer! (check here) ____________

8.  Is your “mineral” optically positive or optically negative?

Have instructor check your answer! (check here) ____________

9.
If I told you your mineral had to be either quartz or calcite, which would it be?

Have instructor check your answer! (check here) ____________
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