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. You've probably had fun
playing with a hand lens. Held
close to an object, a hand lens lets you
see details you didn’t know were there.

Held at arm’s length, it shows a world
turned upside down! What “magic” is at
work here?

Actually, you already know some-
thing about this “magic.” When light
passes from one transparent material
into another, the light bends, or
changes direction. A lens is a transpar-
ent object with at least one curved sur-
face. Lenses come in a variety of
shapes, but all types refract light that
passes through them.
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A lens that is thicker in the center
than it is at the edges is called a con-
vex lens. Such a lens brings parallel
light rays together at a point known as
the focal point. The thicker the lens,
the more it bends light. So the thicker
the lens, the closer the focal point is to
the lens.

As you saw in the activity on lenses
on pages F30 and F31, when you hold
an obiject near a convex lens and look
through the lens, you'll see a right-side-
up image that is larger than the object.
This is how hand lenses work. It’s
refraction, not magic, that produces a
larger image. If a convex lens isn’t very
close to an object, the image that forms
is small; it’s also upside down!

A lens that is thicker at the edges
than at its middle is called a concave
lens. A concave lens causes parallel
light rays to spread apart. The image of
an object viewed through a concave
lens is smaller than the object but the
image formed is always right side up.
Both the human eye and a camera
contain convex lenses. An important
difference between your eyes and a
camera is that a camera takes only one
picture at a time. But your eyes are
constantly “taking pictures.” The lens of
your eye focuses an image on the reti-
na (ret'n 3). The retina is the light-
sensitive layer at the back of the eye.

A convex lens brings light rays together at a focal point (left);
a concave lens causes light rays to spread apart (right).
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es light on the retina inside the eye. In front of the lens is the |
iris, the colored n‘ng around the pupil. The pupil is actually a
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smaller in bright light. The muscles enlarge the pupil when the |
eye is in dim llght




It sends nerve impulses to the brain
along the optic nerve. The brain then
interprets the pictures and figures out
what you’re seeing.

Another difference between your
eyes and a camera is in how the eyes
focus. You can focus on objects that are
close to you and on objects that are far
away, but the eye’s lens can’t move in
and out the way a camera lens does.
Instead, the lens of the eye changes
shape. When you look at something
nearby, muscles in the eye pull on the
edges of the lens and make it thinner.
When you look at something far away,
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the muscles relax, and the lens gets
thicker again.
Correcting Vision

Many people wear glasses. Near-
sighted people see nearby things clear-
ly, but cannot see distant objects clear-
ly. As the drawings below show, the
eves of a nearsighted person focus
images in front of the retina. Glasses
with concave lenses correct such a con-
dition by spreading out the light rays
before they enter the eye. The eye’s
lens then focuses the light rays on the
retina.
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People who are farsighted see far-
away objects clearly, but they have trou-
ble seeing nearby things. This condition
is corrected with convex lenses, which
bring the light rays closer together
before they enter the eye. The lens of
the eye then properly focuses the light
rays on the retina.

vontact Lenses

Many people wear contact lenses
instead of eyeglasses. Contact lenses
are clear, thin lenses that are placed on
the eye in front of the cornea. Contact
lenses don’t contact, or touch, the eye.
They stick to a thin layer of tears that
covers the cornea.

Like eyeglasses, contact lenses
change the path of light. But with con-
tact lenses, concave lenses are used for
both nearsighted and farsighted people.
Because contact lenses are so close to
the eye, they don’t need to be thick to
bend the light enough to correct a per-
son’s vision.

The earliest contact lenses were made
of rigid plastic and were often uncom-
fortable. In 1965, soft contact lenses
were invented. These lenses are flexible
and more comfortable than the older
lenses. Most soft contact lenses must be
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removed and cleaned each day. The
removal also allows oxygen to reach the
living tissue of the cornea. Some soft
contact lenses let oxygen pass through,
so they can be worn for many days at a
time. When they are taken out, they also
must be carefully cleaned. @

INVESTIGATION 1

1. A convex lens projects an image that is upside
down. If the image on your retina is upside down,
why doesn’t the world look upside down to you?

2. Compare and contrast the way light is changed
as it moves through convex and concave lenses.
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