01/30/04
Junior Lab


OPTICS I

0.  Read all of the Optics Primer section of the Newport Project in Optics Notebook (pp. 3-35).

1.  Project #3, Expanding Laser Beams Project.

Make sure the beams are vertically aligned with the table's surface and horizontally aligned down a set of the screw-holes in the table top.  Practice aligning the beam and remember precision pays off!  Note, you only have to do the Keplerian telescope version.

2.  Project #4, Diffraction of Circular Apertures.

Here use the circular apertures that are beside the set up.  (I am trying to retrieve all of the apertures (T1, T2 and T3) described in the Equipment Required section.)  Follow the procedures described.  In particular, use the diffraction pattern to determine the size (and symmetry) of the pin hole.  (We will do the Fresnel Circular Mask in class)

3.  Project #5, Single Slit Diffraction and Double Slit Interference.

Follow the procedures for TSS, TDS and DG.  Again work backwards to determine all you can about the geometry of the targets themselves.

4.  Playing with the different lattices.

Note generally it is easier to think of arrays of holes rather than spots.  (sources of light rather than the "compliment") It turns out that the resulting diffraction patterns from the two situations are essentially the same. (See Hecht, Babinet's Principle pp. 500-502.  In particular, Figure 10.78)

a)  Rectangular array:

Compare 1 row, 2 rows, 3 rows, 4 rows and the full array.

What happens as the number of rows increases?

For the full array work backwards to determine the dot spacing.

b)  Hex. array (#3) vs. Rect array (#2)

Compare the diffraction patterns.

What is the dot spacing for the hex array.

c) Rect., FCC, Side Centered, and Random Lattice (#7)

Compare the diffraction patterns and try to work backwards to determine the geometry and symmetry.

d) Hex Arrays of dots (#3), A's (#6), *'s (#5)

Note the differences and similarities between the diffraction patterns.

e) Two Layer Hex Array (#4) vs. single Layer Hex Array (#3)

and two Layer Recangular Array (#4) vs. single Layer Rectangular Array (#4)

What does a second layer introduce in the pattern?

Can we figure out the separation of the layers?

Well that is it for this week.
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