Formation of Solar
System- February 21

- Test2 * Questions
— Mon, Feb 28 — Why are rocky
— Covers planets close to the
« 6 questions from Test 1 sun?

— Why is solar system

» Telescopes
P a disk?

« Solar system
— Format similar to Test 1
» Missouri Club
— Thurs, 7-8pm, room 1410

— Fri, last 10 minutes of
class

Terrestrial & Jovian Planets

* Why are the planets

Jupiter;
near the sun dense 1.3 gmicm3
(rock) and the farther
planets less dense
(like water)?

Mercury;

5.4 gm/cm3

Collapse of the Protosolar Cloud

| am a hydrogen
molecule in the cloud that
will become the sun.

My energy iskinetic (due
to motion) and potential | -0 4

-0.2

\—.

(due to gravity). -0.6
Energy = KE + PE -0.8 /
=%mvZ-GM m/r? 1 /
* Speedv 2
« Distancer to center of

cloud

a About 2
When | fall fromr=5to b. About3
r=1, my KE (and c. About5
temperature) increases by d. Morethan 10

afactor

Within frost line, rocks and Beyond frost line, hydrogen
metals condense, hydrogen  compounds, rocks, and
compounds stay gaseous. metals cond

Thermal history of
the Solar System

¢ Terrestrial vs. Giant Planets
¢ Asteroids vs. comets
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Giantsvs. Terrestrials

e Ininner solar system.
* Lighter elements evaporated away.
* Planetesimals contained only heavy elements.
« Growth stopped at Earth-sized planets.
¢ Continuing impacts with planetesimals atered the planets
« Earth’'smoon
« Reversal of Venus' rotation, etc.
« Dumped much of atmospheres onto planets
e Inouter solar system.
* Icesaswell assilicates available for solid bodies.
 Larger protoplanets resulted.
» These cores able to attract surrounding H, He gasin order to build
giant planets.
» Gravitational field of giant planets perturbed orbits of remaining
planetesimals.
* Most comets gjected into Oort Cloud

Why isthe solar system spinning & disk

Rings and moons

Spiral gaia)_(ies

Why is the solar system spinning & disk shaped?

Inthe product m X v Bringing in her ams
oxtr de s

» Skater represents
protosolar system
» Kepler'sLaw of Equal
Areas, Conservation of
Angular Momentum:
L=mrv
r is distance to rotation axis
Vv is speed of rotating motion
* If skater pullsarmsin O floats down
(cloud shrinks , (cloud collapses toward
horizontally), skater spins disk), skater spinsa)
faster. faster, b) same, c) slower

Why is the solar system spinning & disk shaped?

I the product m X v X 1, Bringing in her arms
° decr adius

e Skater represents
protosolar system

« If cloud shrinks toward
axis (horizontally), cloud
spins faster.

¢ Real cloud can only spin so
fast because gravity must
hold gasin orbit.

« Cloud can shrink along--&z== 7 >
spin axis without butting
against angular
momentum. Cloud can
flatten.




The Solar Nebula
[Fig 6.27]

As it conlracts, the cloud heats,
flattens, and spins faster, becoming

a spinning disk of dust and gas.

Solid “seeds” collide and stick together.
Larger ones attract others with their
gravity, growing bigger still.

Solar wind blo
into interstellar space.

~ Large, diffuse interstellar gas cloud

{solar nebula) contracts under gravity
Sun will be born in center.

/ Planets will form in disk

+| contain abundant ice
in outer solar system.

Terrestrial planets are bullt fram
metal and rock.

The seeds of jovian

planets grow large

enough o attract

hydrogen and helium
’ gas, makin

giant, most
lanet:

disks of dust and gas
that surround the planet

Terrestrial planets remain
in inner solar system

formation proces:
become asteroids

e ast
Nol o scale rcklend




