Light and Sight

When you look around, you can see objects both near and far.
You can also see the different colors of the objects.

You see objects that produce their own light because the light
is detected by your eyes. You sce all other objects because light
reflected from the objects enters your eyes. But how do your
eyes work, and what causes people to have vision problems?

What You Will Learn
@ Identify the parts of the human eye,
and describe their functions.

@ Describe three common vision
problems.

@ Describe surgical eye correction.

How You Detect Light

Visible light is the part of the electromagnetic spectrum that
can be detected by your €yes. Your eye gathers light to form
the images that you see. The steps of this process are shown
in Figure 1. Muscles around the lens change the thickness
of the lens so that objects at different distances can be seen
in focus. The light that forms the real image is detected by
receptors in the retina called rods and cones. Rods can detect
very dim light. Cones detect colors in bright light.

Vocabulary
nearsightedness
farsightedness

READING STRATEGY

Reading Organizer As you read this
section, make a flowchart of how the

eye works.
@ITTID Hovw Your Eyes Work

@ The size of the pupil is
controlled by the iris,
which is the colored part
of the eye.

O Light passes through
the pupil, the opening
in the eye.

@ The lens of the eye is
convex and refracts light
to focus a real image on
the back of the eye.

€ Light is refracted as it
passes through the
cornea (KAWR nee uh),
a membrane that
protects the eye.

@ The back surface of the
eye is called the retina
(RET 'n uh). Light is
detected by receptors
in the retina called rods
and cones.

Light fro
i m
distant ObJ'eact

@ Nerves attached to the
rods and cones carry
information to the brain
about the light that
strikes the retina.
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@T¥) Correcting Nearsightedness and Farsightedness

Nea.rsightedness happens when the
eye is too long, which causes the lens
to focus light in front of the retina.

Fars_ightédness happens when the
eye is too short, which causes the
lens to focus light behind the retina.

A concave lens placed in front of
a nearsighted eye refracts the light
outward. The lens in the eye can
then focus the light on the retina.

A convex lens placed in front of a
farsighted eye focuses the light. The

lens in the eye can then focus the
light on the retina.

Common Vision Problems

zf:ﬂz whodhage normal vision can clearly see objects that
se and objects that are far awa

: y. They can also tell the
difference between all colors of visible light. But because the

eye is complex, it’s no surpri
' _ i prise that many people have
in their eyes that affect their vision. o fetecs

Nearsightedness and Farsightedness

ggetlﬁzsi r(r)lfEi a pr(f)perly working eye focuses light on the retina.
ety ages ormed ar'e always clear. Two common vision
‘ol I:.ppen when lfght is not focused on the retina, as

igure 2. Nearsightedness happens when a persc;n’s

e fon s : nearsightedne ition i
b %1 eﬁrlgearsgil.ltect:l person can see something clearly ~ Which tie lens Oisth: 232 Cf]glcc:;;g
L= s y. jects that are far away look blurry. distant objects in front of rather than
e personpgens when a person’s eye is too short. A S
s Betson, al? see farav_vay objects clearly. But things  farsightedness a condition in

y look blurry. Figure 2 also shows how these Which d1% leis B tiie: eife Rinlees

distant objects behind rather than

Vision
problems can be corrected with glasses.
on the retina

'7 i
\E::sig g Ceck What causes nearsightedness and
ness? (See the Appendix for answers to Reading Checks.)
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Figure 3 The photo on the left is
what a person who has norma!’
vision sees. The photo on the right
is a simulation of what a person
who has red-green color deficiency

might see.
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Color Deficiency
About 5% to 8% of men and 0.5% of wom
color deficiency, ot colorblindness. The ma

en in the world have
jority of people who
an’t tell the difference between shades of
red from green. Figure 3 COMPAres
al vision sees with what a pc?rson
deficiency sees. Color deficiency

have color deficiency C
red and green or can't tell
what a person with norm
who has red-green color

cannot be corrected. . . )
Color deficiency happens when the cones in the retina d

not work properly. The three kinds of cones are nameiiL fo; ilﬁ
colors they detect most—red, green, or blue. But each aniSion
detect many colors of light. A persop who has ncl)mgl1 o
can see all colors of visible light. But in SOTIHC peo('i ret,ain R
e see ;
nd to the wrong colors. Those peop
1;‘1315(]:?1? as red and green, as a different color, such as yellow.

i ?
WIS What are the three kinds of cones?

CONNE(I:TION TO
Biology, - o
color Deficiency and Genes The ability to ;;]ee |c;::!c;:ro ifsl iag lffthe
linked genetic trait. Certain genes contfol \{uh1c co T e arsof
cones detect. If these genes are defective in a persof, s
will have color deficiency. A %erson tr;;(idcs; gtr;rca)‘ste;eorez mal gk

ave normal color vision. Genes .
:?\ehgreen cones are on the X chromosome. Womner; r:a:% :\:likely
X chromosomes, but men have only one. So,dn:e B A
than women to lack a set of these genes an d? e
color deficiency. Research two other sex—lmkéa " c:?n B
graph comparing the percentage of men an

the traits. ‘B&I-‘!L.!r

Surgical Eye Correction

Using surgery to correct nearsightedness or farsight-
edness is possible. Surgical eye correction works
by reshaping the patient’s cornea. Remember that
the cornea refracts light. So, reshaping the cornea
changes how light is focused on the retina.

To prepare for eye surgery, an eye doctor uses a
machine to measure the patient’s corneas. A laser is
then used to reshape each cornea so that the patient
gains perfect or nearly perfect vision. Figure 4 shows
a patient undergoing eye surgery.

Risks of Surgical Eye Correction

Although vision-correction surgery can be helpful,
it has some risks. Some patients report glares or
double vision. Others have trouble seeing at night.
Other patients lose vision permanently. People
under 20 years old shouldn’t have vision-correction
surgery because their vision is still changing.

SECTION

Using Key Terms

1. Use each of the following
terms in a separate sentence:

Understanding Key Ideas

Summary;

® The human eye has
several parts, including
the cornea, the pupil,
the iris, the lens, and the
retina.

® Nearsightedness and
farsightedness happen
when light is not
focused on the retina.
Both problems can be

2. A person who is nearsighted will
have the most trouble reading

a. a computer screen in front of
him or her.

b. a book in his or her hands.

C. a street sign across the street.

d. the title of a pamphlet on a
nearby table.

3. List the parts of the eye, and
describe what each part does.

Corrected with glasses or 4. What are three common vision
€ye surgery. problems?
® Color deficiency is a 5. How are nearsightedness and

condition in which cones
In the retina respond to :
the wron g colors. 6. Describe surgical eye correction.

Eye surgery can correct 7. What do the rods and cones in
S0me vision problems. the eye do?

| e—

farsightedness corrected?
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Figure 4 An eye surgeon uses a very precise
laser to reshape this patient’s cornea.

nearsightedness and farsightedness.

Critical Thinking

10. Expressing Opinions Would

L

Math Skills

8. About 0.5% of women have a
color deficiency. How many
women out of 200 have a color
deficiency?

9. Forming Hypotheses Why do
you think color deficiency
cannot be corrected?

you have surgical eye correc-

tion? Explain your reasons.
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