Solar System Part 1




Solar System: historical models
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Aristotle (~350 BC),

Ptolemy (2™ century) Aristarchus (~350 BC), Nicolaus Copernicus

(15-16%" century), Galileo Galilei, Johannes
Kepler, Isaac Newton (16-17" century)



Solar System: Renaissance

Formulated
three laws
of planetary

motion. \
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Johannes Kepler

* Discovered four large %
moons of Jupiter (bodies % W
K that did not orbit Earth).
; * Observed all phases of
"2 Venus (not possible in Formulated the
Geocentric model) and laws of motion
rotation of the Sun. and universal
gravitation.
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Solar System: Modern Astronomy
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* Discovered Uranus e
and two of its moons.

* Created a catalog of
over 2500 nebulae.

* Proposed thEOfV of Johann Titius "" - ohann Bode

stellar evolution. Empirical Bode-Titius

* Discovered IR light. Law helped discover
the asteroid bellt.

General Theory
of Relativity helped
explain the peculiar
orbit of Mercury.

Theorized the existence of
a vast cloud of comets at
the Solar System’s edge.




Solar System: architecture
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The Formation of the Solar System
Nebular Hypothesis

(~4.6 billion years ago)

nebula

(H, He, 0O, C, N, Si, Fe, ...)

As it conlracts, the cloud heats,
flattens, and spins faster, becoming
a spinning disk of dust and gas.

Hydrogen and helium remain gaseous,
but other malerials can condense into
solid “seeds” lor building planels.
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Large, diffuse interstellar gas cloud
(solar nebula) contracts under gravity.

Sun will be born in center.

/ Planets will form in disk.

Warm temperatures allow only
melal/frock "seeds” o condense
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In inner solar system.
.| Cold temperatures

allow :'seeds" to
contain abundant ice
In outer solar system,




The Formation of the Solar System

The Sun, planets, moons, comets, asteroids are
believed to form within 50-100 million years.

Terrestrial planets are bullt from
metal and rock.

Solid "seeds” collide and stick together. The seeds of jovian
Larger ones attract others with their : planets grow large
gravity, growing bigger still. % | enough 10 attract

- hydrogen and helium
gas, making them into
giant, mostly gaseous
planets; moons form in
disks of dust and gas
that surround the planets.

into interstellar space.

Solar wind blows remaining gas | l Terrestrial planets remain

in inner solar systém.  jovian planets remain
in outer solar system.

“Leftovers" from the
y formation process
beco:Ue aﬁ;erogis
(metalfrock) an
Not to scale comets (mostly ice).




Solar System: inventory

by mass
Planets 0.1 % by mass
Satellites (“moons”) and Rings of planets

Asteroids (“minor planets”, small rocky
bodies orbiting the Sun)

Comets (small icy bodies orbiting the Sun)

Meteoroids (rocky or metallic bodies smaller
than 1 m)

Dust (very small particles)
Solar Wind (ionized gas escaping the Sun)



Solar System: distances

What units are used to measure distance in space?

« 1 Astronomical Unit (1 AU) = Average distance between
the Earth and the Sun = 150 million km = 93 million miles

* 1 Light Minute (Hour, Second) = Distance light travels in
1 minute (hour, second) = 18 million km = 11 million miles
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All distances shown to scale, all bodies x1000.



Sun and Planets: sense of scale

sun
(865,000 mi
1,392,000 km)

ETEC
venus  (4o00mi

(7,500 mi 6,800 km)
12,100 km) |
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Mercury
(3,000 mi
4,900 km)
Earth
(7,938 mi
12,760 km)

Jupiter
(89,000 mi
143,000 km)
|

Saturn
(74,900 mi
120,600 km) Neptune

| (31,000 mi

50,000 km)
|

e

Uranus

(32,000 mi
51,000 km)

Sizes given are the approximate diameter of each body.

Distances are NOT to scale!

 The Sun is about 100 times bigger than the Earth.

« Compared to the Earth by size: Mars is ~1/2,
Mercury is ~1/3, Jupiter is ~11x, Uranus is ~4x.
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