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In-Class Exercise

Telescope Parameters and Ray Tracking

Telescope Parameters

On the following pages we will be measuring or calculating these parameters for the three primary telescope designs.

d = diameter of the optical tube

ft = focal length of the telescope

fe = focal length of the eyepiece

Magnification = ft / fe 

Light Gathering Power = d2/4

f/ratio = f/d

Dawes’s Limit = (4.6 arcsecond inch) /d   = telescope’s ability to discern detail

Telescope Ray Tracing

We will follow three parallel light rays from a distant star through our telescopes.  Rays that are not blocked will pass through a focal point labeled with “+”.  The rays will become parallel again once the rays emerge from the convex eyepiece lens into the observers eye.  We will also sketch our view of a distance star in-focus and out-of-focus in our eyepiece field of view (FOV).  After we have completed the ray tracing exercise we will answer the following questions.

Telescope Questions

1. What are three ways that you can focus a Cassegrain telescope?

2. Which is the most inexpensive type of telescope design?

3. How many times longer would the refracting telescope have to be to have the same focal length as the Cassegrain telescope?

4. What is the easiest way to change the magnification of a telescope?

5. Why do most large telescope have a Cassigrain design?
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