Birth of the Solar System (Chap. 8):
Contraction, Condensation, Accretion

Stars and Planets form in Gas Clouds

* We can see stars
forming in other
interstellar gas
clouds, lending
support to the
nebular theory

+ Contraction of
gas cloud by
gravity

What caused the orderly patterns
of motion in our Solar System?

Conservation of
Angular Momentum

¢ Rotation speed of
the cloud from
which our solar
system formed
must have
increased as the
cloud contracted

Flattening

e Collisions between
particles in the
cloud caused it to
flatten into a disk

Disks around Other Stars

¢ Observations of disks around other stars
support the nebular theory




Why are there two types of planet?
temperature conditions of the nebula
and Condensation of solids from gas

Terrestrial

Jovian 2 .

How did terrestrial planets form?

*  Small particles of rock and metal were
present inside the frost line

* Planetesimals of rock and metal built up
as these particles collided

* Gravity eventually assembled these
planetesimals into terrestrial planets

How did jovian planets form?

e Ice could also form small particles outside
the frost line.

* Larger planetesimals and planets were able
to form.

* Gravity of these larger planets was able to
draw in surrounding H and He gases.

* Interactions of jovians lead to ejection of
remaining planetesimals into Kuiper Belt
(see simulation)

Solar Nebula was hotter in the inner regions, cooler in outer regions.

Inside the frost line: Too hot for hydrogen compounds to form ices.

Outside the frost line: Cold enough for ices to form.

Accretion of Planetesimals

e Many smaller objects collected into just a
few large ones

Clear out processes

¢ Outflowing matter from the Sun - solar
wind - blew away the leftover gases
(no gas accretion by terrestrial planets)

* Remaining planetesimals form rocky
asteroids inside frost line (but not a planet
because of Jupiter’s gravity)

¢ Quter planetesimals form icy comets and
Kuiper Belt Objects outside frost line




Heavy Bombardment

* Leftover
planetesimals
bombarded
other objects
in the late
stages

Giant Impact Formation of Moon

Giant impact siripped matter from Barth’s crust

Stripped matter began o orbit

oo

Odd Rotation

* Giant impacts
might also
explain the
different
rotation axes
of some

Uranus’s

odd tit / planets

Radioactive Decay and

Age of the Solar System

» Some isotopes
decay into
other nuclei

* A half-life is
the time for
half the nuclei
in a substance
to decay

When did the planets form?

Radiometric dating tells us that oldest Moon
rocks are 4.4 billion years old

Oldest meteorites are 4.55 billion years old
Planets probably formed 4.5 billion years ago

Was our solar system destined to be?

e Formation of
planets in the
solar nebula
seems inevitable

e But details of
individual
planets could
have been
different




Next time:

* Chapter 9:
Planetary Geology
please read pages 234 — 264 in text.




