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Fig. 2.4: The Magnifier

1. View magnified image through 150 mm lens. Place
the viewing screen at the 250 mm mark on the optical
bench. Place the 150 mm lens between the 0 and 250
mm mark. With one of of your eyes at the 0 position
look through the lens to see a magnified image of the
scale on the viewing screen.  Move the lens back and
forth until you find the largest magnification that is in
focus. Where is the image? What screen-to-lens
distance do you need for the image to be at infinity?

2. Measure magnification of the lens. Try to estimate
the angular magnification by observing squared paper
through the lens. Keep the paper about 25 cm from your eye. You should
see the unmagnified squares around the lens and magnified squares
through the lens. Count how many unmagnified intervals fit in a magnified
interval. Compare with xnp /f.

3. Repeat step 2 with the 75 mm lens.

VII - The Compound Microscope
The magnifier is part of a compound microscope. In the microscope the eyepiece
(or ocular) magnifies the enlarged real image projected by the objective lens at
or near the focal point of the eyepiece. Here we use the 150 mm lens as
eyepiece. Put the crossed arrow target near the far end of the optical bench and
project a magnified image of it onto the viewing screen using the 75 mm lens.
You will probably have to illuminate the target with the light source.

The 150 mm lens, used as eyepiece, can be positioned to view the image.
After you can see the image in the viewing screen through the eyepiece, remove
the screen and turn off the light. Now you can view the magnified image directly
through both lenses. To see the best image place your eye 10–20 cm behind the
eyepiece, not right up against it.

Try to estimate the magnification of the microscope by comparing the
magnified target scale to the scale on the viewing screen when it is placed 25 cm
from your eye. This is a little harder than for the magnifier or telescope. You
should calculate the theoretical magnification using the formulae derived from
the microscope’s geometry.

In Figure 2.6 the objective forms an inverted real image of the object as
shown. This first image is labelled the intermediate image in the diagram. It acts
as the effective object for the eyepiece lens. The eyepiece then forms a virtual
final image somewhere between infinity and the near point of the eye (25 cm).
The distance between the inside focal points of the objective and the eye-piece is
the “optical tube length” L, and it is usually standardized at 18 cm in modern
microscopes.

The overall magnification of the microscope is the product of two terms:
the magnification of the objective and the magnification of the eyepiece. We
will consider only magnitudes and not use a sign convention.
(i) The magnification of the objective is found from analysing the similar
triangles in Fig. 2.6:

mo =  size of intermediate object
 size of object

mo = 
qo–fo

fo
 ≈ –  

L
fo

.


