Microscopes
Light microscopes

Light rays are focused onto a transparent specimen by a condenser lens.  They then pass through the specimen and are focused again by two more lenses, the objective lens and the eyepiece lens, which produce a magnified image.

Stains are often used to make different parts of the cell show up clearly.

Electron microscopes

The principle is the same as light microscopes, except that beams of electrons are used instead of beams of light, and they are focused by electromagnets instead of lenses.  The specimens have to be extremely thin, and viewed in a vacuum, so specimens must be dead.  They can be stained by heavy metals such as lead.

There are 2 types of electron microscope:-

The T.E.M. or transmission electron microscope which is used to look at the structure of thin sections.

The S.E.M. or scanning electron microscope which obtains pictures of the surface of structures as electrons are reflected off them.

Magnification and resolution

Magnification is the number of times larger an image is than the specimen.  For example if a cell is 10 (m in diameter, and a microscope produces an image of it which is 1 mm (1000 (m) in diameter, then the microscope has magnified the specimen 100 times.
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There is no limit to the amount a light microscope can magnify, but the resolution is limited.

Resolution is the smallest distance between two points at which they can be seen to be separate structures.

The limit of resolution depends on the wavelength of light, and for light microscopes is about 200 nm.  Any objects smaller than this, or points less than this distance apart, will appear as blurs.  Electron microscopes have a much shorter wavelength and so have a maximum resolution of 0.5 nm.  
See Jones and Jones page 51-55.  Answer question 1 page 52

Problems of using the electron microscope
The material is in a vacuum and therefore has to be dead.

It is treated with many chemicals during preparation and these may cause changes which produce artefacts ie. unreal images.

It is time consuming and expensive.

