The Refracting (lens) telescope
[image: image1.png]INCIDENT LENSA
~G

LIGHT ——>

ED




  As the light passes through the lens it suffers from chromatic aberration. By combining different glasses this can be effectively corrected. However, there is usually still a significant residual colour problem

  Light is absorbed by the lens, especially in the blue / ultra-violet region. 

  The tube length is very long if reasonable magnification is to be obtained.
   These telescopes  can only be supported around the edge of the lens. This limits the size of the optics as it sags under its own weight. 
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The simplest type of reflecting telescope employing a concave parabolic primary mirror. The light reflects off the mirror and comes to a focus on-axis. This is an impractical position as the observer would block the incoming starlight. Therefore a small flat mirror, called the Newtonian Diagonal, is placed before the focus to direct the beam to the side where it can be readily examined.. Newtonians are very popular with first-time amateur telescope makers.

The Newtonian has the following drawbacks:

# The tube length is very long compared to a Cassegrain telescope of the same effective focal length.

# coma (where objects not central in the telescope’s field of view are distorted) is a particular problem

# For visual observations the observer must climb tall ladders to reach the eyepiece.

# For electronic detectors the equipment must be placed far from the telescope axes so that the system is difficult to balance and longer cable lengths are required.

# Heat from the equipment or observer is likely to degrade the image quality.

The Cassegrain Telescope
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The Cassegrain is the most common system for the modern observatory.. The flat Newtonian diagonal is replaced with a secondary mirror with a convex surface. Light is reflected back through a hole in the primary mirror. 

A Cassegrain telescope has the following advantages:

1. The long focal length of the telescope is accommodated within a short structure.

2. The focal length of the telescope is actually extended by the use of a hyperbolic secondary mirror..

3. The focal plane and hence instrumentation is readily accessible.

