The Microscope

Exercise 3
Magnification – The factor by which the image of a specimen is enlarged.

Field of View – The circle of light you see when looking into the microscope.

Depth of Field – The distance through which you can move the specimen and still have it remain in focus.  This distance is reduced as magnification is increased.

Working Distance – Is the space between the objective lens and the glass slide.

Contrast - How well details stand out against the background of an image.

Resolving Power – The degree to which two adjacent points in a specimen are seen as separate.

Parfocal – When moving to a higher power objective, the object stays in focus (not perfectly, but close)

Parcentral – When moving to a higher power objective, the object stays in the center (not perfectly, but close)

Ocular – The eyepiece, this is a 10X lens in the case of the compound light microscope.

Objective lens – this lens is located on the nosepiece, which magnifies and resolves the specimen.  Usually 4X, 10X, 40X and 100X usually known as the Oil Immersion lens.

Arm – The part of the microscope, which you grasp when carrying.

Base – The part of the microscope, which you support when carrying, and sits on the lab table.

Illuminator – Located in the base, it is a source of white light used by the light microscope. There is an on and off switch and a rheostat (which changes the intensity of the light)

Condenser – focuses the light source on the specimen so that each of its points is evenly illuminated.  This structure is located beneath the center of the stage.

Iris Diaphragm – This is part of the condenser, which is used to open and close the condenser.  The iris diaphragm controls the image contrast of the specimen you are viewing.

Stage – The platform with the mechanical stage that holds the slide for viewing.

Mechanical Stage – On top of the stage used for keeping the slide in place.

Coarse focus adjustment knob – The large knob on the side of the microscope used for initial focus… only used with the 4X lens.

Fine focus adjustment knob – The smaller knob, which is inset in the center of the course focus adjustment knob.  It will sharpen the focus.  Used with 10X – 40X objective lenses.
Nosepiece – The rotating structure which contains the objectives.

4X Objective – low power for scanning also has the largest field of view

10X Objective – medium power, this lens will allow you more focus

40X Objective – High Power, this is the highest dry power

100X Objective – Oil Immersion, used only when viewing bacteria. Oil must be used to focus the light.

Vernier Scale – Two scales running side by side that allow us find locations on the slide.

Dissecting Microscope – Used when a large working distance between a specimen and the objective is needed.  Both reflected and transmitted light may be used.  Magnification can be between .8X to 3.5X.  Magnification for the lens is 15X.  Does not invert the specimen.

Calculating the diameter of the field of view.

Using the 4x lens measure the circle of light, your field of view.  This is the diameter of the field of view when working with this lens.  The other lenses are almost impossible to measure.  You might be able to measure the 10x lens but your ability to do so accurately may be impaired by the precision of your ruler or your judgment.  In order to find out that diameter you should use a ratio calculation.  

If I counted 3 mm with my 4x objective lens in place I can plug that measurement into a simple equation to calculate the diameter of ANY objective. Lets say that the above case is true.  So, we’ve measured a diameter of field of view of 3mm with a 4x objective and now wish to find out the diameter of field of view of a 25x objective.

RAW FORMULA

(measurement) X (Total magnification of measurement objective)
__________________________________​​​​​​​​​​​​​​​​​​______________________________________            = Diameter of field of view for
                    (Total magnification of desired objective)

desired objective.
APPLIED FORMULA FROM EXAMPLE DATA

(3mm)(4)(10)

__________________ =  .48mm

      (25)(10)

1. What does the .48 mean? ________________________ 
(the circle of light with a 25x objective would be .48 mm wide.

2. Where did the 10’s come from in the equation?____________________
(Total magnification requires the power of the objective to be multiplied by the power of the oculars)

3. Does our answer make sense?  Why or why not? ________________________(yes, we would expect that if we calculated 3mm with a 4x that we would get a smaller number for a higher powered objective.

In Biology 1407 you are required to empirically derive this data during the microscope review lab.   Please make sure that you keep up with this skill.

