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The progenltor of a Type Ia supernova
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...which spills gas onto the
Two normal stars The more massive " secondary star, causing it to
are in a binary pair. star becomes a giant... expand and become engulfed.

T .. T E S e .- e ¥ A =

The secondary, lighter star
and the core of the giant ejected, while the separatlon The remaining core of
star spiral inward within between the core and the the giant collapses and
a common envelope. I secondary star decreases. becomes a white dwarf.

The aging companion The whiteddy’a {
star starts swelling, spilling increases until it fea \hes a
gas onto the white dwarf. critical mass and explodes... star to be ejected away.

...causing the companion
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Eon Era Period Epoch Millions of
ears ago
Holocene Y 9
Quaternary (or Recent) 0.01
Pleistocene
D 2.6
o 5 Pliocene R
5 -5
N 3
e 5} Miocene
e 2 = 24
(&) ©
e o Oligocene
= & 34
1< Eocene P
< 56
[ Paleocene
o 05& F———= =
B Cretaceous
<] y
S 2 144
] % Jurassic
@ 206
f = Triassic
‘ 248
Permian
290
Pennnsylvanian
323
O oy "
g Mississippian
3 354
S Devonian
. 417
Silurian
443
Ordovician
490
Cambrian
543
' Proterozoic Eon ;
L= .
= g 2,500
g Archean Eon
—————————————————————— - 3,800
Hadeon Eon
~4,650

Major Geologic and
Biologic Events

Ice Age ends

Ice Age begins
Earliest humans

Formation of Himalayas
Formation of Alps

Extinction of dinosaurs
Formation of Rocky Mountains
First birds

Formation of Sierra Nevada

First mammals

Breakup of Pangaea

First dinosaurs

Formation of Pangaea

Formation of Appalachian Mountains

Abundant coal-forming swamps

First reptiles

First amphibians

First land plants
First fish

Earliest shelled animals

Earliest fossil record of life
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m FIGURE 10.3 The lithosphere is the solid outer part of Earth, including
the crust and the rigid, uppermost part of the mantle. Beneath the lithosphere
is the plastic asthenosphere.

Continental crust
(granitic)
Lithosphere

y
Mantle

'

® FIGURE 10.4 Earth has two distinct types of crust, oceanic and continental. The crust and
rigid, uppermost mantle form the lithosphere. The plastic asthenosphere lies in the upper mantle
beneath the lithosphere.
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