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Regents Biology Laboratory Investigation

THE LIGHT MICROSCOPE
Background Information

Perhaps one of the most important biological tools ever, the microscope has been helping biologists the world over for over 350 years.  A microscope allows the viewer to investigate worlds that are otherwise too small to seen.  Using a series of lenses, the light microscopes that we have in our lab can magnify the object on the slide up to 400 times.  There are, however, ‘scopes that can magnify specimens up to 1000 times or more.  There are other types of ‘scopes that use a laser or a beam of electrons instead of light, and these are capable of magnifications much larger than those which use simply light.


Almost anything can be viewed on a microscope, provided that it is sliced thinly enough.  Scientists use a device called a microtome, which is not unlike a very high-tech and accurate version of the meat slicer found at your local delicatessen.  Specimens are first mounted in wax, and then sliced very slowly and thinly, to produce an even and clean cut.  


In class, we will be using two types of slides.  The first is called a wet mount, as it is performed using a drop of water or another chemical to hold the specimen on the slide.  These are easily prepared in the lab.  There are also prepared slides, which have specimens mounted in a hardened resin so that they last a long time, and never decay.  These slides are often expensive, and, as with all lab equipment, care should be taken with them at all times.  

Purpose
The purpose of this lab is to acquaint you with the various parts of the light microscope.  You will learn not only the “anatomy” of the microscope, but also the function of each part, and how its use can make your microscopy experience easier, more relaxing, and, not least, more fun.  You will learn some valuable techniques associated with the microscope as well, which will help you in future investigations in this class.

Materials

A light microscope

Water


Slides and cover slips


Eye dropper


Various prepared slides

Specimens for viewing


Forceps

Procedure
PART I – MICROSCOPE ANATOMY
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Your microscope is carefully stored in a cabinet in the classroom.  Whenever you need to remove it, always carry it with two hands: one underneath and one on the side.  See figure 1 for an example of proper technique.  Do not tilt or jostle the microscope whilst you are carrying it, and be careful that the cord does not come become unwound and trip you up.


Always place the microscope on a flat surface, away from any liquids or notebooks.  Remove the cover and place it aside, unwind the cord, and plug in your ‘scope.  Your lamp may come on immediately, or you may have a switch to turn on first.  Look at figure 2.  This lists all the parts of the microscope with which you need 

to become familiar.  Take a moment to locate          Figure 1.  Proper carrying technique.

each part from the figure on your own ‘scope, 

and place a check mark in the box next to each item when you find it.  
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Figure 2.  Labeled diagram of a typical light microscope.

Under the stage of the microscope, you will find either an iris or a disc diaphragm.  The iris functions much like the iris in your eye; there are a series of overlapping panels which open or close to provide a larger or smaller aperture, thus allowing the user to select the appropriate amount of light with which to view the slide.  The iris allows for an infinite level of adjustability.


A disc diaphragm is a wheel with varied sizes of holes.  Rotating the wheel brings a different hole in line with the stage opening, allowing the viewer to select the amount of light coming in to the ‘scope.  It is not infinitely variable, however, as is the case with the iris.


Make sure you can identify all the parts listed above, and have checked all the boxes.  In particular, make sure that you can “click” your revolving nosepiece into place, and that you understand which is the coarse and which is the fine focus knob.

PART II – USING THE MICROSCOPE


You must first turn on your lamp.  Your lamp may go on as soon as you plug in your ‘scope, or there may be a switch.  Below, you will find directions for focusing your microscope.  Please note that regardless of if you want to be on low power or high power, you must ALWAYS START ON LOW POWER to begin focusing.

1.  Make sure that your low power objective is clicked into place.  You can tell when your objective is in place, as it will be directly above the stage opening, and it will “click.”  Also make sure your stage is lowered all the way, or that your nosepiece is as far away from the stage as possible.

2.  Obtain a slide from the lab bench.  For this part of the procedure, you may select anything from our vast collection.  Find something interesting!

3.  Look into the eyepiece.  You will see a circle of light.  You may choose to keep both eyes open when viewing slides on your ‘scope to reduce eyestrain.  

4.  Adjust your iris or disc diaphragm to let the most light possible through.

5.  Move the coarse adjustment and note the movement of either the objective lenses or the stage.  DO NOT force the coarse adjustment once it has stopped.

6.  Continue moving the coarse adjustment until your image comes into focus.

7.  Move the fine adjustment.  Can you see the stage or objective lenses move at all?  If you can, it is just a very slight movement.

8.  Move the fine adjustment to sharpen the focus.


9.  Even though your image may be in focus, you may not be at optimal viewing conditions.  Adjust your disc diaphragm or iris until you can see as much detail as possible.  The brightest setting is probably not going to be the best.

You now need to switch to a higher power.  You have, it is hoped, already successfully focused your ‘scope on low power.  In theory, your microscope is parfocal, meaning that once focused using one objective lens, it will remain focused on any other objective lens.  So, you should not have to adjust the focus when you switch lenses.  

However, no microscope is completely parfocal, and your ‘scope may need some slight adjustment at higher powers.  Remember, you NEVER use the coarse focus at high power, only the FINE focus.  Using the coarse adjustment on high power will drive the high power objective THROUGH the slide, causing damage to the slide, lens, and, potentially, your economic situation.

10.  With the specimen still focused under low power, switch to high power.

11.  The image may be slightly fuzzy, so use ONLY THE FINE adjustment to bring it back into focus.  You may also need to adjust the light intensity using the disc diaphragm or iris.

The eyepiece of your ‘scope magnifies the image ten times.  That is, the image that you see in the eyepiece is ten times larger than what is actually on the slide.  We write “ten times” as “10x” in lazy science jargon.  Your low power objective lens will magnify the image either four or ten times (4x or 10x), and your high power objective may magnify the image anywhere from 40x to 97x.  In order to obtain the total magnification of your ‘scope on either low or high power, it is necessary to simply multiply the magnifications of all the lenses that the light passes through by each other.  So, to get the total magnification on low power, multiply the low power objective by the eyepiece, and so on.  SHOW YOUR WORK in the space below.

QUESTION 1:  What is the total magnification of your ‘scope on low power?

QUESTION 2:  What is the total magnification of your ‘scope on high power?

N.B. – If you need to clean the lenses of your microscope, use only specially-provided lens paper.  NEVER use paper towels or other materials, as they will scratch the lenses.  

PART III – PREPARATION OF A WET MOUNT


A wet mount is a temporary preparation of a specimen suspended in a liquid, usually water.  It is vital that you follow each of the following steps carefully and in order to make a proper wet mount.  


1.  Go outside quickly and obtain a specimen with which you will create your wet mount.  Leaves, grass, or other small items that are easily sliced make good specimens.  You may also choose something from your clothing or person, like a hair or some fuzz.

2.  Obtain a slide and place a single drop of water in the center of it.  Be careful not to smudge the slide with fingerprints or other contaminants.

3.  Place the specimen in the drop of water, using forceps, if necessary.

4.  Coverslips are made of very thin glass, and may easily break.  Holding the coverslip by the edges, lower it carefully and at an angle over the specimen.  Lowering the coverslip at an angle reduces the chance of air bubbles forming.  

5.  Do not press down on the coverslip.  If your sample is too thick, you need to cut it down to size, not mash it up.

6.  Place your slide on the stage, and focus your specimen first under low power using the techniques that you’ve already used.

7.  Adjust the disc diaphragm or iris as necessary to get the proper amount of light.

8.  If you can see your specimen well, you don’t have to switch to high power.  If you cannot, switch to high power before drawing it.

QUESTION 3:  In the space below, draw your specimen.  Be sure to include the magnification and a label!

Figure 3.  _________________________________________  Magnification _________

Analysis
Match the letter of the function with the proper part in the spaces provided to the left.

	Answers
	Parts
	Functions

	
	Diaphragm or Iris
	A.  Allows light to pass through the stage.

	
	Stage Opening
	B.  Brings objects into quick but rough focus.

	
	Light Source
	C.  Regulates the amount of light entering the ‘scope.

	
	Eyepiece
	D.  Magnifies the image four times.

	
	Stage Clips
	E.  Holds the slide in place.

	
	Low Power Objective
	F.  Supports the slide.

	
	Revolving Nosepiece
	G.  Provides light for viewing

	
	Coarse Adjustment Knob
	H.  Turns to change objective lenses.

	
	Stage
	I.  Magnifies the image ten times.

	
	High Power Objective
	J.  Brings the object into slow but precise focus.

	
	Fine Adjustment Knob
	K.  Magnifies the image forty to ninty-three times.


Revolving Nosepiece





Stage clips
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