OPTI 502L –Fundamentals of Applied Optics Lab 
Lab #7 – Illumination

In this lab you will study basic types of illumination.  You will also look at several types of illumination in a microscope.  

Preparation:

Review notes from Opti502 on illumination systems.  

Review discussion in Smith and Goodman’s chapter on “Basic Optical Instruments” in Geometrical and Instrumental Optics, edited by D. Malacara.

Incoherent Illumination

1) Image some extended objects (with a reasonable size, for instance 25mm diameter) using Köhler type illumination with a white light source (using imaging relation to set correct source position and condenser lens position).  Add a diffuser and note any differences.

2) Image some extended objects using Abbe (critical) illumination with a white light source.  Add a diffuser and note any differences.  Note any differences between the two illumination types.

3) Sketch the optical path of the commercial microscope system.  It has Köhler illumination in transmission or reflection (bright field or dark field).  Setup Köhler illumination based on the procedure in the lecture note (locking for the position of the condenser lens may not work; you can use a block in between the condenser and the base to hold the distance). Understand the function of the field diaphragm and aperture diaphragm. View several objects in all modes and note the differences you see. Perturb illumination setup and note the difference due to illumination change. 
Coherent Illumination

1) Using Köhler illumination set up a laser source and view the image on a card.  Use a microscope objective as a beam-expander. Switch the three microscope objectives prepared in the lab (10X/0.25 (Melles Griot), 40X/0.63(Carl Zeise) and 50X (Newport)) and note the performance difference related with cleanness of the optics and NA. Compare what you see with the white light source.  

2) Add a ground glass diffuser and note any differences.  What if the diffuser is moving?

Questions:
1. Which provides better a better image, Köhler or Abbe illumination?  Why?

2. When would you use dark field illumination?

3. What are tradeoffs for using white light or laser illumination?  What are good applications for each?

4. What are the effects of stopping down the substage aperture diaphragm (at the source image) for a microscope with Köhler illumination?  How does this affect illumination region, brightness and resolution?
5. What are the effects of stopping down the field diaphragm at illumination light path?  How does this affect illumination region, brightness and resolution?
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