OPTI 502L –Fundamentals of Applied Optics Lab 

Lab #10 – Radiometry and photometry

In this lab you will verify basic principles of radiometry and photometry

Preparation:

Review notes on radiometry and photometry.  Boyd is an excellent reference.

Radiometry

1) Set up a Lambertian source (6” white plastic in front of a white light source).  Walk around the source in an arc and notice the variation in perceived brightness as a function of angle.  Limit your field of view with a tube and repeat.

2) Make a simple radiometer with a detector and an aperture that limits the field of view.  You will also need to baffle the system with a tube.
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3) Repeat 1) with your radiometer.  Make sure your field stop is small enough that you are only viewing the central area of the source.  Plot the output of the detector vs. angle and compare your results with known properties of a Lambertian source.

4) Measure power as a function of distance from the Lambertian source.  The Lambertian source should fill your field of view at all distances.  Plot this and compare with theory.

5) Set up a point source using a small pinhole.  Use your radiometer to measure power as a function of distance from the source.  Plot and compare with theory.

6) Verify each of the cosine factors in the cos4 law.

Photometry

1) Using the photometer, measure the illumination in the lab in the corner and directly under a light.  Convert this to lumens.  The photometer has a filter to emulate the visual response and outputs photometric units.

2) Measure the illumination for a light bulb and convert to lumens.  Compare with the rated value.

3) Take the photometer outside and measure illumination both in the shade and in the sun (if possible).  Compare your measurement with the expected solar irradiance.

Questions:
10.1 
How do you think your measurements of the Lambertian source departed from ideal?

10.2
How small does the point source need to be to see the 1/r2 falloff?

10.3
How could you improve your radiometer?

10.4
How do you think they deal with the natural cos4 irradiance falloff at movie theaters?  What about common wide-angle film cameras?

10.5
How much illumination variation did you measure in the lab?  Is this lighting acceptable.

10.6
What is the ratio of illumination in the lab to that outside?
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