
O PN’s quarterly puzzler page tests readers’ knowledge of optics.

Here OSA Fellow Keigo Iizuka quizzes us on occluded vision.

THE OPTICS PUZZLER 

Imagine that the center of the pupil of your eye is painted with a black
dot. The diameter of the black dot is one third the diameter of your pupil.
How does the vision of your eye change?

(a) You see a black dot in the center of your vision.

(b) You cannot see the black dot. Your vision is normal except that images
are slightly darker.

(c) There is no change at all in your vision.

(d) You lose your vision entirely.

(e) You see a series of dark rings.

(f) None of the above.

Hint: To find the answer, try the experiment with the ground glass screen
and magnifying glass shown in the photograph above.
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the dot on the center of a camera lens.
Take a picture of an object. Now remove
the black dot and take another picture
of the same object. The images above
show a comparison of the pictures with
(left) and without (right) the black dot
on the camera lens. The correct answer,
therefore, is (b): You cannot see the
black dot. Your vision is normal except
that images are slightly darker.

One way of finding the answer is to
perform an experiment. Paint a

black dot in the center of a magnifying
glass. Then use a ground glass screen, as
shown on page 60, to observe the image
formed by the magnifying glass. You can
also perform a similar experiment with
a camera lens. Paint a black dot on a
Post-it note, then cut the Post-it note
into the shape of the dot. Gently place

An easy geometrical optics answer is
obtained by the lens law

1       1       1— = — + — (1)
f a     b

where f is the focal length of the lens,
a is the distance to the object from the
lens and b is the distance to the image
from the lens. If a black dot is placed on
the eye’s pupil, it corresponds to a case
in which the object is placed directly 
on the lens of the eye and a = 0. This
means there is no solution for b in
Eq. (1) and the real image of the black
dot is not formed on the retina.

A more precise answer from the
realm of wave optics can be obtained
by using the pupil function,1, 2 but the
explanation is more involved.
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Here is the answer to the “Optics Puzzler” on page 60.
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