Microscope Laboratory

Forensics & Criminal Behavior, 10-3-06

The microscope is a critical piece of investigative equipment in forensic science.  It is used to examine glass fragments, hairs, fibers, soil, paint chips, seeds and many other evidential aspects of a crime scene. The magnification power of a microscope depends heavily on the quality of the lens.  We will be working with two types of microscopes today, a compound microscope and a dissecting microscope or stereoscope.

A compound microscope is a microscope with two lenses. Each lens provides a magnification capability. The total magnification is the multiple of both individual lenses.  The first lens is found in the ocular, or eyepiece. A second lens can be found in each of the objectives.
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a   light source

b   condenser…used to focus light on 

the specimen

c   iris diaphragm…used to adjust the 

amount of light on specimen

d   objectives…contain lens system

e    nosepiece…holds objectives

f    ocular or eyepiece

g   body tube

h   stage…this is where specimen sits

i   course adjustment knob…provides 

course adjustments of focus

j   fine adjustment knob…provides 

fine adjustments of focus

k   stage clips…holds specimen in 

place

l    base

m  arm

Figure 1: Compound Microscope Components

General Guidelines and Vocabulary:

· Always use two hands when moving a microscope.

· Many oculars (eye pieces) are not fixed, so keep the scope upright.

· Be sure the power cord is not a tripping device for others.

· These scopes run between $1000 and $1500 each.

· A properly adjusted ocular should not cause eyestrain or headaches.

· Working distance:  the distance between the objective tip and the sample slide.

· Depth of focus:  the thickness of specimen that is simultaneously in focus.

· Field of view:  the amount of specimen that is visible in the scope.

The following tasks can be completed in any order, excluding “E” which should be last.  Choose your order based on the availability of the scope type or specimens available. The first task you choose will take the longest due to the time needed to familiarize yourself with the scope.  The goal of this workshop is to learn how to use a microscope and become comfortable with its use. 
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TASK A…ALPHABET LETTERS

Locate a prepared slide of the letter “e” or “h” from a 

newspaper.  Use a ruler to measure the size of the letter 

in millimeters. Place the slide on the microscope stage

and view the letter under the lowest magnification. Draw

what you see.

Is the letter upside down or right side up? 

As you move the slide toward you, which way does the

letter move?

Adjust the scope so that you are viewing the letter under the highest magnification possible. Draw and describe what you see.


Use the scale on the scope to measure the size of the letter. (Remember that if you are on a compound microscope it is necessary to use a calibrating slide to accomplish this task.)

TASK B…ANIMAL CELLS & PLANT CELLS

Locate a prepared animal cell slide and bring it to focus under the lowest magnification of your scope.  Examine the slide at the higher powers. Draw and describe what you see.  Locate a prepared plant cell slide and bring it into focus under the lowest magnification of your scope.  Examine this slide at the higher powers. Draw and describe what you see.


Describe the observable differences between a plant cell and an animal cell. (Keep this simple and do not describe more than four differences.

TASK C…DEAD INSECT


For this task you must use the dissecting scope (stereoscope). Place a dead insect specimen on the stage and bring it into focus under the lowest power. Examine the specimen under several magnification powers. Select a magnification power and draw what you see.


Select a body part and measure it with both a ruler and the scope.

Describe how the term depth of focus applies to this task.

How does depth of focus change when magnification increases?

TASK D…POND WATER 

For this task you should use a compound microscope.  Place a drop of pond water on a microscope slide and gently position the cover slip. It is important to avoid capturing air bubbles between the slide and cover slip.  Examine your water specimen with the microscope. Draw and describe what you see.


TASK E…THE MATCHBOOK


From time to time, a forensic laboratory may be asked to see whether a torn-out paper match comes from a partially used book, usually taken from an accused person.  Cursory examination of any matchbook will reveal that it contains two pieces of cardboard secured in the book with a staple.  The individual match body is formed by a series of partial cuts in the cardboard; thus, each layer of matches was originally a single piece of cardboard.

The obvious first attempt to match a torn-out match to a partially filled matchbook requires physically fitting the torn edges of the match to the corresponding portion of the torn book.  Barring success in this attempt, a forensic examiner will then try to compare the suspect match with matches remaining in the book in order to establish an adjacent relationship.  Such a comparison can be conducted using a microscope.  The most significant features to look for in the comparison of paper matches are:

· Color, width and thickness

· Most matches are made from preprocessed cardboard so examination of the match edges may reveal inclusions consisting of a large variety of colored fibrous material, aluminum foil or other contaminants that were involved in the production of the card board.  A side-by-side examination of matches for comparable inclusions is probably the easiest and most significant feature to look for in match comparisons.

· The presence of continuous fibers between adjacent matches.  These fibers may exist on the upper and lower surfaces of the match.

With one to three other students, obtain a matchbook and have one member of the group remove a match from the book. Examine the match and matchbook following the above guidelines.  Diagram and describe the group’s findings.


If time allows have one of the group members select three matchbooks and remove two matches from each book. (It is important that this group member keep track so that the sleuthing power of the team can be checked.)  Hand over two of the six matches picked and one of the matchbooks to the team.  The team question becomes…Did one, both or neither of the matches come from the suspect matchbook?
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