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Reading Preview

Key Concepts.

« What are the three lyersof the
sun's inerior?

« Wht are the three layers of the
sun's atmosphere?

« Wht featurs form on or above.
the s suface?

Key Terms
« nudear fusion
« adiaton zone
« convection zone
« photosphere

« chromosphere

« solor wind
«sunspot

« prominence.
«solar flare

4@ Target Reading S
Outining Asyou rad, make an
line oo he s hak you
e T reiw, U th e
Resings o i topcs s the
e hadings fo ubtops

v
&

How Can You Safely Observe the Sun?

1. Clamp a pai of binoculars t0 3 fing
stand as shown in the photo.

2. Cuta hole in 2 20-cm by 28-cm sheet
of thin cardboard so that it wil it
over the binoculars, a shown in the.
photo. The cardboard should cover
one lens, but allow light through the
other lens. Tape the cardboard on
securely.

3. Use the binoculars to project an
image of the sun onto a sheet of
white paper. The cardboard will
shade the white paper. Change the
focus and move the paper back and
forth until you get a sharp image-
CAUTION: Never look directy at the sun. You will hurt your
eyesif you do. Do not look up through the binoculars.

Think It Over

Observing Draw what you see on the paper. What do you see

o the surface of the sun?

Suppose you are aboard a spaceship approaching the solar sy
tem from afa. Your first impression of the solar system mig}
bethatit consists of a single star with  few tny objects orbitia
around it.Your frst impression wouldrt be that far ot In 3¢
the sun accounts for 99.8 percent of the solar system’s tof
mass. As a result ofits huge mass, the sun exerts a powerd
gravitational force throughout the solar system. Although th
force decreases rapidly with disance, it s strong enough {
hold llthe planets and other distant objects in orbit.

Feune s
Active sun

The sun s  huge, hot ball
of glowing gas






[image: image2.png]Unlike Earth, the sun does not have a solid surface. Rather, the
sun i a ball of glowing gas through and through. About three
fourths of the sur’s mass i hydrogen and one fourth is helium.
There are also small amounts of other elements. Like Earth, the
Sun has an interior and an atmosphere. The sun's interior con-
Sists of the core, the radiation zone, and the convection zone.

The Core The sun produces an enormous amount of energy
inits core, or central region. This energy is not produced by
burning fuel. Rather, the sun's energy comes from nuclear
fusion. In the process of nuclear fusion, hydrogen atoms join
together to form helium. Nuclear fusion occurs only under
conditions of extremely high temperature and pressure. The
temperature inside the sun's core reaches about 15 million
degrees Celsius, high enough for nuclear fusion to take place

“The total mass of the helium produced by nuclear fusion is
lightly less than the total mass o the hydrogen that goes into
‘. What happens to this mass? It is changed into energy. This
energy slowly moves outward from the core, eventually escap-
ing into space

The Radiation Zone ‘The energy produced in the suis core
‘moves outward through the middle layer of the sunsinterior the
radiation zone. The radiation zone is a region of very tightly
packed gas where energy is transferred mainly in the form of lec-
tromagnetic radiation. Because the radiation zone is s0 dense,
energy can take more than 100,000 years to move through i

The Convection Zone The convection zone is the outer-
‘mostlayer of the sun'sinterior. Hot gases rise from the bottom
of the convection zone and gradually cool a they approach the
top. Cooler gases sink, forming loops of gas that move energy
toward the sun's surfce.

4 Whatls nucear fusion?
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The Suns Corona
During a total solar eclpse, you
can seelight from the corons, the
outerlayer of the sun's
atmosphere around the dark disk
of the moon.

T nciie

Viewing Sunspots
You can observe changes n
the number of sunspots.

1. Make a data table o
ecord the number of
Sanspots you see each day.

2. Decide on a time o study
sunspots each day.

3.View the sunsimage in
the way described n the
Discover ativity in this
secton. CAUTION: Never
ook diretly a the sun
You will hurt your eyes if
you o,

4. Make and record your
observaions.

Iterpreting Data How much

did the number of sunspots

change from day o day?

708 o

The Sun’s Atmosphere
‘The sun’s atmosphere includes the photosphere, the chro-
‘mosphere, and the corona. Each layer has unique properties.

The Photosphere The inner layer of the sun's atmosphere is
clled the photosphere (O tuh sfeer). The Greek word
photos means “light? 5o photosphere means the sphere that
gives offvisble light. The sun does not have a solid surface, but
the gases of the photosphere are thick enough t0 be visibles
‘When you look at an image of the sun, you are looking at thel
photosphere. It s considered to be the sun’s surface layr.

The Chromosphere During  total solar eclipse, the moos
blocks light from the photosphere. The photosphere no lon
produces the glare that keeps you from sceing the sun's faint
outer layers. At the start and end of a total eclipse, @ redd
glow is visible just around the photosphere. This glow
from the middle layer of the sun's atmosphere,

chromosphere (KRoi muh sfeer). The Greek word d

means “color,” so the chromosphere is the “color sphere””

The Corona Duringa total solar eclipse an even fainter layer of
the sun becomes visible, as you can sec in Figure 7. This outer
layer, which looks like a white halo around the sun, is called the
‘corons, which means “crown” in Latin. The corona extends into |
spac for millions of Klometers. It graduallythins into streams of
electrically charged particls called the solar wind.. |

During what event could you see the sun's corona?

Features on the Sun

For hundreds of years,scientists have used telescopes to study
the sun. They have spotted a variety of features on the sun's
surface. Features on or just above the sun's surface include
sunspots, prominences, and solar flres.

Sunspots Early observers noticed dark spots on the sun's sur-
face. These became known as sunspots. Sunspots look small But
in fact, they can be larger than Earth. Sunspots are areas of gas
on the sun's surface that are cooler than the gases around them.
‘Cooler gases don' give offas much light a hotter gases, which is
why sunspots look darker than the rest of the photosphere. Sun-
Spotsseem to move across the sun's surface, showing that the sun
rotates o it axi,just as Earth does. The number of sunspots on)
the sun varies over a period of about 11 years.
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[image: image5.png]Prominences Sunspots usually occur in groups. Hug
reddish loops of gas called prominences often link diff
ent parts of sunspot regions. When a group of sunspots is
near the edge of the sun as seen from Earth, these loops;
can be seen extending over the edge of the sun.

Solar Flares Som:
suddenly connect, releasing la

mes the loops in sunspot regions

;e amounts of m:

energy. The energy heats gas on the sun to millions of

degrees Celsius, causing the gas to

These eruptions are called solar flares.

upt into space.

Solar Wind Solar flares can greatly increase the solar
wind from the corona, resulting in an increase in the
number of particles reaching Earth's upper atmosphere.
Normaly, Earth's atmosphere and magnetic field block.
these particles. However, near the North and South poles
the particles can enter Earth's atmosphere, where they
create powerful electric currents that cause
in the atmosphere to glow. The result is rippling sheets of
sky called auroras.

Solar wind particles can also affect Earth's magnetic
field, causing magnetic storms. Magn:
times disrupt radio, telephone, and television signals
Magnetic storms can also cause electrical power problems.

s molecules

Fiaune 9
Auroras

Auroras such s this can occur
ear Earths poles when
partices of the solar wind
Srike gas molecules in Earth's
Upper atmosphere.

storms someq

Whatis a prominence?

@ Target Reading Skill Use your 3a.
outine to help answer the questions below.

Describe three features found:

orjust above the sun's surfac

b ‘Why do sunspal
ook darker than the rest of the sun's

photosphere?

Reviewing Key Concepts

1a. Lis the three layrs of the sun's

inteior,sarting from the center

b, ‘Where s the sunis e
produced?

cray

z0ne

Compare howw
energy moves through the radiation zone and

the convection zone.
2. What three layers make up the sun's
atmosphere?
b, ‘Which of the sun’ layers
produces it visibl light?
B Whyis it usually
impossible o see the sun's corona from Earth?
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As the source of heat and ight,
the sun s an important symbol in many
cultures. With family members, look around
your home and neighborhood for llustrations,
of the sun on signs, flags, dothing, and in
artwork. Which parts of the sun's atmosphere
o the llustrations show?





