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Universe one to five billion
years after Big Bang

Protogalax

Fireball of
expanding gas

Universe laday
(about 10-20 billion
years after Big Bang)

ORIGN AND EXPANSION OF THE UNVERSE

The “steady stat” theory
of the universe. AS
existing galaxies move
apart from each other
(left), new galaxies

are formed in the spaces
between then (right)
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SIDE VIEW OF OUR GALAXY

Disc of spiral arms Central bulge conmmmung
containing mainly mainly older ssars
young stars

e

Halo containing
oldest stars

]100.0011 logh years

Overhear view of our galaxy

Central bulge

Nucleus

Perseus Arm

Crus-Centaurus
Arm

Dust in spiral
arm reflecting
blue light from
hot young stars

Location of
solar system i )
Path of dust clouds



OPTICAL IMAGE OF NGS 4486

(ELLIPTICAL GALAXY) Globular cluster
containing very
old red gaints

Central region
containing old
red gaints

Less densety
populated region

Neighboring galaxy

OPTICAL IMAGE OF LARGE MAGELIANIC
CLOUD (IRREGULAR GALAXY)

Tarantula Nebula

Dust cloud obscuring
light from slurs

Emission nebula

Ligh from stars

OPTICAL IMAGE OF NGC 2997 (SPIRAL GALAXY)

Dustin spiral
arm reflecting
blue light from
hot young stars
Hot, ionized
hydrogen gas
emitting red light

Glowing nebula
in spiral arm

Spiral arm
containig
young stars

Galactic nucleus
continuing

old stars Dust tune
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EXTERNAL FEATURES AND
INTERNAL STRUCTURE OF THE SUN
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Chromosphere (inner
atmosphere) up to o
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Corona 4
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Spicule (
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HOW A SOLAR ECLIPSE OCCURS
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shadow ) of
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Earth from

which total
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Umbra (inner, total ‘-
shadow) of Earth

Penumbra (outer,
partial shadow)
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TOTAL SOLAR ECLIPSE

Corona (outer
atmosphere

of extremely
hot, diffuse gas)

Moon covers
Suns’s disc
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The sun. with sunspots on it.

NUMBER OF SUNSPOTS

LATITUDE (ON SUN’S DISK)

I'he = butterfly diagram™ shows ehanges over e S
number of sunspots and their latitudes.
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Moon
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The trail lasts for a few second
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DEVELOPMENT OF COMET TAILS

Dust tail deflected by
photons in sunlight
and curved due to
comet’™s motion

Tails lengthen L

as comet nears
Sun

Direction of comet’s
oribital motion

nucleus

Coma surroundin —F
g /}j{/

Tails behind

nucleus Tails in front of /',
{3

nucleus
Nucleus vaporized
by Sun's head, Dust Coma and tails
forming a corma tail fade as comet moves
with two tails tail \ away from sun

FEATURES OF COMET

Thin, straight
gas tail g

Broad, curved
dust tail

Comet tails up to
100 million km long

Head ( coma and nucleus)

surrounding
nucleus
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