Name ___________________________________________


The Compound or Light Microscope
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The microscope pictured to the left is referred to as a compound light microscope. The term light refers to the method by which light transmits the image to your eye. 
Compound deals with the microscope having more than one lens. Microscope is the combination of two words; "micro" meaning small and "scope" meaning view.

The compound microscope uses lenses and light to enlarge the image and is also called an optical or light microscope (versus an electron microscope).The simplest optical microscope is the magnifying glass and is good to about ten times (10x) magnification. 
Early microscopes, like Leeuwenhoek's, were called simple because they only had one lens. Simple scopes work like magnifying glasses that you have seen and/or used. These early microscopes had limitations to the amount of magnification no matter how they were constructed.

The creation of the compound microscope helped to advance the field of microbiology. Simple light microscopes of the past could magnify an object to 266X as in the case of Leeuwenhoek's microscope. Modern compound light microscopes, under optimal conditions, can magnify an object from 1000X to 2000X (times) the specimen’s original diameter.
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The stereo or dissecting microscope is designed differently from the diagrams above, and serves a different purpose. It uses two separate optical paths with two objectives and two eyepieces to provide slightly different viewing angles to the left and right eyes. In this way it produces a three-dimensional (3-D) visualization of the sample being examined.[1]
The stereo microscope is often used to study the surfaces of solid specimens or to carry out close work such as sorting, dissection, microsurgery, watch-making, small circuit board manufacture or inspection, and the like.

Great working distance and depth of field here are important qualities for this type of microscope. Both qualities are inversely correlated with resolution: the higher the resolution (i.e. the shorter the distance at which two adjacent points can be distinguished as separate), the smaller the depth of field and working distance. A stereo microscope has a useful magnification up to 100×, but the resolution is only about the same as a 10x lens in a compound microscope
HOW A COMPOUND MICROSCOPE WORKS

The compound microscope has two systems of lenses for greater magnification: 

1. Ocular eyepiece lens to look through.
2. Objective lens, the lens closest to the object or specimen. 
First, the magnified image is formed by the objective lens, and projected up into the tube. This image is upside down. Next, the eyepiece takes over and enlarges the image once again, still leaving it upside down. As a result, what you always see in the microscope is always reversed. Take this example, when you move the object up, the image appears to move down. When you move it to the right, the image appears to move to the left.

The magnifying powers of the objective and the eyepiece are usually marked on the casing of the lenses. A typical medium power objective can magnifies the object 40 times, which means it has a magnification of about 40X. Usually, the eyepiece magnifies 10 times or has 10X magnification. You could usually figure out the total magnification of your microscope. Just remember that what you are looking at has been magnified twice, first by the objective and then by the eyepiece. To obtain the total, multiply the two magnifying powers. If the objective is marked 40X and the eyepiece 10X then the total magnification is 400X, or 40 X 10.

PARTS OF A MICROSCOPE
It is important to know the functions of each microscope part.
Eyepiece Lens: the lens at the top that you look through, usually 10x or 15x power.

Tube: Connects the eyepiece to the objective lenses.

Arm: Supports the tube and connects it to the base.

Base: The bottom of the microscope, used for support.
Illuminator: A steady light source (110 volts) used in place of a mirror. If your microscope has a mirror, it is used to reflect light from an external light source up through the bottom of the stage. 
Stage: The flat platform where you place your slides. Stage clips hold the slides in place. If your microscope has a mechanical stage, you will be able to move the slide around by turning two knobs. One moves it left and right, the other moves it up and down.
Revolving Nosepiece or Turret: This is the part that holds two or more objective lenses and can be rotated to easily change power.

Objective Lenses: While you generally will find 3 or 4 objective lenses (4x, 10x, 40x and 100x powers)  on a microscope, WHRHS microscopes have only two objective lens.  Most WHRHS microscopes have a 10X and 40x lens (although a few have a 4X instead of a 10X) .  So, when a 4X objective lense is coupled with a 10x (most common) eyepiece lens, total magnification is 40x (4x times 10x), 
1. What magnification would you have when the objective lens is:

40X?
___________________100x_____________________

The shortest objective lens is the lowest power, the longest one is the lens with the greatest power. Lenses are often color coded and usually have their magnification stamped on the side of the objective lens.  
All good quality microscopes have achromatic, parcentered, parfocal lenses.  This means that when you look at a specimen through the low power, and then switch to high power, the center of the sample you are looking at will remain the same, and the object will be “close” to being in focus. 
Rack Stop: This is an adjustment that determines how close the objective lens can get to the slide. It is set at the factory and keeps students from cranking the high power objective lens down into the slide and breaking things. Unfortunately, microscopes at WHRHS don’t have these, so it is easy to crack slides or scratch the objective lens if you don’t use proper procedure.
Diaphragm or Iris: Many microscopes have a rotating disk under the stage. This diaphragm has different sized holes and is used to vary the intensity and size of the cone of light that is projected upward into the slide. 
Diaphragm: the diaphragm controls the amount of light which passes to the specimen and can drastically affect the focus of the image. LEARN TO USE THE DIAPHRAGM AS QUICKLY AS POSSIBLE. MOST PROBLEMS YOU WILL HAVE FOCUSING WILL BE DUE TO INCORRECT ADJUSTMENT OF LIGHT.
We have two types at WHRHS:

· iris diaphragm: Look for a lever just under the stage near the front. 

· dial type: Just below the stage is a rotating dial having different size apertures (holes); this type is useful for creating a pseudo dark field effect. 

Parts of the microscope SELF TEST
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1. _____________________

2. _____________________

3. _____________________

4. _____________________

5. _____________________

6. _____________________

8. _____________________

9. _____________________

10. _____________________

11. _____________________

12. _____________________

13. _____________________

15. _____________________

Be sure that you can identify all of the above parts (not 7 or 14) on your own microscope.  You should be able to calculate magnification and identify the three different objective lens, in addition to labeling major parts of the scope.
There will be a quiz on the parts of the microscope sometime within the next week.  Be READY!
ELECTRON MICROSCOPES
The transmission electron microscope (TEM) operates on the same basic principles as the light microscope but uses electrons instead of light. What you can see with a light microscope is limited by the wavelength of light. TEMs use electrons as "light source" and their much lower wavelength makes it possible to get a resolution a thousand times better than with a light microscope.

In the transmission electron microscope, the direct passage of an electron beam through the specimen produces an image on a fluorescent screen. The specimen must be very thin, but the resolution is high: 0·2–0·5 nm. In the scanning electron microscope, the specimen is scanned by the beam.The specimen can be thicker, and a 3D image is produced, but resolution is limited to 10–20 nm. The scanning tunnelling microscope, invented by Gerd Binnig and Heinrich Rohrer in 1982, has a resolution of a few Ångströms and can image down to atomic scales.
This high magnification has made the TEM a valuable tool in both medical, biological and materials research.  A draw back to electron microscopy is that live sample viewing is not possible.
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