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Extension Activity 2: Electron Microscopes

Biology Module 3 Lesson 7{M3L7}

The Electron Microscope

Ernst Ruska and Rheinhold Ruedenberg invented the electron microscope in Germany in the early 1930s. By the 1940s, electron microscopes had been developed that could magnify objects many times greater than the light microscopes that had been used up to that time. Parts of cells, such as the endoplasmic reticulum, were discovered, and tiny viruses were seen for the first time. The electron microscope uses a beam of electrons instead of a beam of light to magnify objects. Electrons have a shorter wavelength than visible light so the waves of electrons do not overlap at higher magnification, as is the case with the light microscope. Instead of using glass lenses to bend light rays, electron microscopes use electromagnets to bend an electron beam. 

The first electron microscopes directed a beam of electrons through a very thin slide of a specimen that had been embedded with metal ions for contrast. These microscopes are called transmission electron microscopes (TEM). The electrons that pass through the specimen strike a fluorescent screen to produce an image. These types of microscopes are capable of great magnification. They can magnify objects up to 500,000 times larger than their actual size. When these microscopes were first developed, some scientists questioned whether their images were accurate because of the extensive preparation required by the microscope. Specimens examined with these microscopes must be sliced much thinner than those viewed under a light microscope, embedded with heavy metal ions, and placed in a vacuum chamber, because air will deflect the electron beam. However, images from the electron microscope did not differ significantly from those taken with light microscopes and this fear was soon abated.

A scanning electron microscope (SEM) focuses an electron beam on the surface of a specimen coated with a thin layer of metal. The electrons that bounce off the object are seen on a screen. This type of microscope can be used to view the three-dimensional structure of the surface of objects. 

Newer electron microscopes have been developed. The scanning tunneling microscope (STM) uses a computer to form an image that can be used to view images of atoms at the surface of an object. Computer enhancement has been used in the other electron microscopes as well to produce striking color images.

1. Why is the electron microscope capable of higher magnification than the light microscope?

2. Why were some scientists skeptical of the accuracy of the images produced by the early electron microscopes?

3. Complete the Compare/Contrast graphic organizer below to show how light and electron microscopes are similar and how they differ from one another. 
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